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TPHROUGHOUT the New York World'a Fair 
^ 1939 tlie keynote of building design will be 
symbolism, overtopped physically by the sym* 
boUsm of tbe theme center—the Perisphere and 
Trylon. Our cover illustration shows these two 
unnsnal structures nearing completion t an article 
on page 24 of this issue tells of the problems that 
were met and solved in their design. 
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(Condensed From Issises of January^ 18S9) 


PHONOGRAMS—“Subscnburs 1o wljom urr rfnu*d machitirs can 
have Icfl at thcir door every morning the v^axy tablets known 
phonograms which can be wrapped about a cylinder and used in 
lht‘ phonograph. On these tablets will be impressed from the clear 
>oicc of a good talker a condensation of the best news of the day, 
which the subscribers can have talked back at them as tiiey su 
at their breakfast tables ” 

MANNLlCHf^K—^“Ausliia, like Fiame, lias adopied for the arm¬ 
ing of her infantry a gun 
of small caliber., and has . ^ 

chosen the model present- 
cd by the armorer, Fer- 
dinand Mannlicher This 
weapon, like the Ireneh 
gun the 

steel-incased ball The 
Ing of the Mannlirher gun 
differs completely from that 
of guns provided with a 
bolt. The object of the in¬ 
ventor has been to suppress 
the lateral motion of the 
movable breccb, and to 
effect the opening and clos¬ 
ing of the gun by a single horizontal motion, such an arrangement 
permitting of exhausting the maga/iiu* of cartridges without re¬ 
moving the weapon from the shoulder, , To consider but the re¬ 
peating mechanism, the MannUcher gun may, as regards its sim¬ 
plicity, the strength of its parts, and its operation, be considered 
as the most perfect one that has been made up to the present ” 


cable, we miglii bt‘ enabled to give up llie discussion of buryiiip; 
wire% 80 far as liigh tension ciirrenw are concerned, for it would 
no! require any.” 

TORNADO—“A tornado winch piodneed diHasiroua effects in 
many places on the night of January 9 visited a large region, in¬ 
cluding portions of New York, Pennsylvania, and New Jersey, and 
extending up to Canada. Among the more remarkable effects were 
the destruction of the Heading Silk Mills, in Reading, Pa,, the 
carrying away of the trusses and platform 
of I he Niagara fool bridge, and the explosion 
of two gas holders m Brooklyn, N Y.” 


BIfr GUNS—“On l)e<‘embcr 12 last, one of 
the 4fl-ton breech-loader gumv of the French 
haitle ship Admiral Duperre hurst, whil • 
firing at a target off Toulon. An officer and 
five men were killed. This gun was one of 
the finest examples of the built-up system, 
of which many disastrous failures arc on 
reroid. Those who brag so much about 
tinse guns, and are so ready to denounce 
cast guns, have considerable still to learn.” 


m 


( IllME—“The report of the Elmira Reform¬ 
atory, now eight years in operation, will he 
found worthy the attention of the scholai, as well as that of the 
human It ana n. It shows, so far as so I united an experience can be 
reiicd on, that the contamination of a penitentiary tends to en¬ 
courage ihoi?e to adopt carters of crime who are not naturally 
VICIOUS, and, per contra, that education and the absence of vicious 
surroundings serve, at least in the case of first offenders, to wean 
them from the course they have only just set out upon.” 


GAS-CARRIAGE—**Al the exhibition of machinery which was 
held in Munich during the past year, the attention o! the visitor 
waa attracted to a vehicle with a motor constructed by the Rhine 
Caa IMfotor Works, Benz & Co., of Mannheim. This motor is driven 
by gas which it generates from benzine or analogous material . . . 
The motor « • . is placed in the rear of the ihree-wheeled carnage 
over the main azlo . . . and the benzine used in its propulsion 
is carried in a dosed copper receptacle secured under the scat, 
from which it passes drop by drop to the generator, and which 
holds enough benzine for a journey of a!)out 75 miles. The ga** 
mixture is ignited in a closed cylinder by means of an elect nr 
spark ” 

OIL—^*‘Almo8l every vessel that encounters heavy seas reports, on 
reaching harbor, that oil was used in calming the waves with great 
success, and had it not been for the oleaginous liquid, the ship and 
all on board would certainly have gone to the bottom. Notwitli- 
standiag these muHifarious statements, the percentage of vesseln 
lost appears to remain about the same. Even it the oil has no groat 
effect on the angry waters, it certainly produces a powerful influence 
upon the imaginations of the mariners. They believe it adds to 
their safety, fears are allayad, good judgment is preserved, and all 
hands work intelligently.'’ 

GAS-ELECTRIC LAMPS—“M. G. A. Tabourin proposes to the 
Paris Municipal Council to fit each lamp post with arc light, dynamo, 
gas engine. He has contrived a dynamo of minute parts and a 
gas engine ten inches in diameler for coupling up with it, and 
mioidd put a dynamo and gas engfne in the post under each of the 
gat lamps, as usc^ at present in that city, utilizing the gas supply 
lor (aeding tlie gas engine. . . , Shoutd his scheme prove prsoti* 


SPFIED—“At a recent uiceimg of the Berlin Physical Society, Dr. 
Konig gave an account of experiments which he had made witli 
Ottoniar Anschutz on the instantaneous photography of projec¬ 
tiles. ... A cannon hall was projected in front of a white screen 
illuminated by direct sunlight, occupying in Us passage one-fortieth 
second During this time four negatives were taken. The firing of 
the cannon, the momentary exposure of the plate, and the record¬ 
ing of time on the chronograph were provided for by electric cur¬ 
rents.” 

ELEf.TROCGTlON—“The new law ui the State of New York, 
ordering death by electricity tlo i)iiru‘<hmenl for capital offenses, 
went into effect January 1st “ 


AND NOW FOR THE FUTURE 

(fThe bysleroid peisonality— always sidestepping trouble. 
By Paul Popenoe, Sc.D. 

(^Fire walking; Is this feat based on natural or supernatural 
phenomena? By Albeit G. Ingalls. 

(l[SotI testing and what it means to the gardener or farmer. 
JBy Arthur Hawthorne Carhart. 

((From ashes to prominence: The Cinderella story of the de¬ 
velopment of the New York World's Fair site. 

((Archeology reveals the ancient market place of Athens. 
By Prof. T. L« Shear. 


ft 













I MAGES of two individual bullets, held in position 
under this comparison microscope's two objectives, 
arc thrown together in the eyepiece An “evidence” 
bullet IS clamped under one objective and a test 
bullet, which has been fired from the suspected gun, 
under the other. Watching the two bullets in the 
eyepiece, the expert turns the thumb screws to re¬ 
late the bullets. If both were fired from the same 
gun, a point will be found where the rifling marks, 
or scratches, of one bullet Will match those of the 
other. This instrument, shown reversed for mechan¬ 
ical reasons, is also used for checking the marks in 
the primers of two cartridges. It is a valuable ad¬ 
junct to the work of the; Technical Ltaboratury of 
the FBI, discussed in the article on page 22. 


ruUTlfiy €»UTorn\M ABrtruUuml Kxperlinent fe^tatlnn 

General arrangement of tank equipment and method of planting in nutrient 
solutions (above), showing the wire srreen and the bedding ^^mattrese,” 
At right: Tomato plants grown in fertile soil, nutrient solution, and pure 
sand irrigated daily with nutrient solution. Photograph shows plants, after 
seven weeks of constant harvesting, with excellent growth and large 
amounts of fruit in all three media. General cultural conditions—spacing, 
staking, and the like—were the same in soil, nutrient solution, and silica 



Plants By Liquid Culture 


Fascinating Science for Amateur or Commercial 
Grower ... Practical Details . .. Formulas, Specific 
Instructions, Suggestions . , , Window-sill Culture 

By C. F. GKEEVES.CARPENTER 


H ydroponics, or the new science 

of tank gardening, has utlumed 
the point where it fasrniates and 
tantalizes the enthusiastic horiicultun^t, 
be he the merest amateur or the most 
advanced scientific research worker. 
Growing plantsS in liquid culture media 
is the adaptation by Dr, W. F. Cericke, 
of the University of California, of a 
century-old method for growing in- 
dividual plants for physiological re¬ 
search. They may now be grown under 
this system commercially or for tlie en¬ 
tertainment and edification of the aver¬ 
age home-owner. 

Many terms have been suggested for 
the “new” method, such as tank or tray 
gardening, aquiculture, water culture, 
hydroponics, and so on. Hydroptmirs is 
the designation preferred by Dr. Gcricke 
as it is more specific than others—“hy¬ 
dro” meaning water and “ponos” labor. 
It is not, however, a method which is 
going to revolutionize established agri- 
cultuial or horticultural procedure. 
Neither is it going to upset the scheme of 
things so tliat every apartment dweller 
and home-owner will be growing his own 
tomatoes and potatoes, or so that those 
more estlietically inclined will grow 
their favorite chrysanthemums, begon¬ 
ias, and the like, in the confines of their 
penthouses or rooms. 

For those who are sincerely interest¬ 
ed in the scientifically controlled produc¬ 
tion of plants, hydroponics offers a fas¬ 


cinating incaii^ of achieving their objec¬ 
tive in a small space sucli on a win¬ 
dow-sill or where there is a lack of soil 
as would l)e the case in the limited con¬ 
fines of a roof. Experimenters, however, 
should know that there is little evidence 
that lietter plants oi larger yields can be 
grown in water culluie than under fav¬ 
orable soil conditions 

W HEN plants aie grown in soil, iliev 
absoib their nourishment from 
many chemical compounds which are 
naturally present in the soil or have been 
added to it in the form of fertilizer. 
Water, acting on the introduced clienii- 
cals, releases the soluble food and 
makes it available for the plant tools. 
In hydroponics, no soil is present, the 
plant roots being immersed in water to 
which are added the reipiisile nutrient 
sails. There is, of course, an absorption 
of nutrients by the plants so that, under 
ordinary conditions, unless one is an 
analytical chemist and can determine 
which of the chemicals have been ex¬ 
hausted in the process of the growth of 


tlie plant, it is advisable to renew the 
entire solution frequently (for example, 
every two weeks) depending on the size 
and late of growth of the plants. Chang¬ 
ing the solution may be accomplished 
cither by siphoning or by having a tight 
fitting spigot installed at the time the 
tank IS constructed. 

Tanks of wood, concrete, or black iron 
which have been coated with asphalt 
paint, make satisfactory conlamcis 
These may be of any length and width, 
but should he about six inches deep. 
For the sake of facility in figuring for¬ 
mulas, a tank two feet by six feel by 
six Indies deep may be used satisfac¬ 
torily for the initial experiments. This 
should first be filled with 25 gallons of 
water to find the water-level point. A 
maik should be cut into the side of the 
tank at this level, as it is most important 
•that the solution not fall much below it. 

A “mattress” of wire mesh—one inch 
for the smaller plants but two inches if 
laiger ones are to be set out—should be 
coated with asphalt paint. It should then 
be stretched on uprights so that it is 
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^T^HE new science of growing plants without soil (in nutrient solutions) has 
^ already been discussed widely, but very little more than generaUUes have 
been as yet presented to the public. After long effort, we secured the accom¬ 
panying specifically detailed article; it gives full instructions anffedb^emlcal 
formulas which will enable yon to experiment in this fasehuitiiig science. 

As a convenience to readers, we list below some of the compass from 
whom may be purchased the chemicals or ready-made nutrient mixtures lor 
use in hydroponics. 

Elmer and Amend 

Third Avenue & 18th St. 
New York, N. Y. 

Ellis Laboratories, Inc. 

98 Greenwood Avenue 

Montclair, N. J« 

Nu-Way Products Co. 

230 Fifth Avenue 

New York, N. Y, 

Garden Chemical Co. 

241 Roosevelt Avenue 

Livingston, N. J. 

John G. Davis 

1915 Marin Avenue 
Berkeley, Calif. 

University Apparatus Co. 

2229 Magee Avenue 

Berkeley, California 

The Hydroponti Co. 
Deadwood 

So. Dak. 

Chemical Garden Co. 

555 Asbury Avenue 

Evanston, Ill. 

—The Editor, 


thive inches above the surface of the 
solution as that distance will permit a 
certain amount of natural aeration. It 
is necessary, however, to supply some 
means of introducing additional aera¬ 
tion to the solution for this is an im¬ 
portant factor in hydroponics. In the 
case of the small tanks mentioned, a 
bicycle pump inserted in the solution 
and worked vigorously for a few min¬ 
utes twice daily will meet this require¬ 
ment, according to Nathaniel Gould 
Harrold who has done much research 
work in hydroponics on a large scale. 

O N top of the wire mattress should 
be spread a litter of straw or ex¬ 
celsior on which are placed pine shav¬ 
ings or other fine, inert material. The 
thickness of the actual bed of litter de¬ 
pends on what is to be grown in it. If 
seeds are to be broadcast on the sur¬ 
face, a depth of two inches is desirable, 
but where cuttings, seedlings, or bulbs 
are to be set out, a three- to four-inch 
depth offers a more solid bed for the 
plants. 

When plants are first set out or seeds 
sown, the solution should have water 
added until it is brought up to within 
an inch of the bed. That this first solu¬ 
tion has been diluted more than called 
for in the formula is not important. Once 
the white “water** roots have been 
formed, the solution should then be kept 
up to strength and three inches below 
the bed at the level indicated on the in¬ 
side of the tank. If the plants set out 
in the litter are in an advanced stage 
of growth instead of being seedlings, 
the brown “earth** roots will die off 
when the new “water” roots are formed. 
All plants, seedlings, or more mature 
specimens, should have their roots pass¬ 


ed down through the litter and wire 
mesh 80 that they are immersed in the 
nutrient solution. 

When seeds are to be sown, the bed 
is first moistened with water, after which 
the seeds are broadcast on the surface of 
the litter and lightly covered. Cuttings 
or seedlings, on the other hand, are set 
out as they would be in soil. In trans¬ 
planting seedlings, the soil in which they 
were started should be thoroughly soak¬ 


ed to permit of their easy removal with¬ 
out injury to the roots. They should then 
be gently washed free of soil particles 
before being set out in the btter, at which 
time, as has been mentioned, their roots 
should reach through the bed into the nu¬ 
trient solution. Bulbs are planted in the 
litter as though it were soil, and they will 
soon put on a healthy root growth if they 
are in good condition. At all times the 
litter should be kept moist but never sat¬ 
urated (waterlogged), for that would ex¬ 
clude air from the plants as well as cre¬ 
ate a tendency for unfavorable bacterial 
decomposition. 

Of course, it is not possible to guaran¬ 
tee 100 percent success, and a lot of trial 
and error may be necessary before one 
finds the answer to the successful appli¬ 
cation of hydroponics to his 
particular plants, locality, air, 
temperature, and humidity 
conditions. Such technicalities 
as the character (analysis) of 
the water, the adjustment of 
the chemicals in the nutrient 
formula to counteract undue 
alkalinity, and the like, will 
enter into the growing of 
plants by this technique. The 
pH value (the degree of acid¬ 
ity or alkalinity) of the water 
IS a factor of the utmost im¬ 
portance in growing plants by 
hydroponics and this may be 
easily determined by the new¬ 
ly developed litmus papers that have 
recently been introduced on the market. 
If the water is alkaline, either dilute 
sulfuric or nitric acid should be added 
to bring the reaction of the solution to 
pH 5 or 6, as shown by simple acidity 
determining kits. These reactions, pH 5 
or 6, are only slightly acid, and the solu¬ 
tion should be carefully held to about 
these points. 

The next consideration is the choice 


of nutrient salts. Many formulas have 
been packaged and sold through seed 
supply and mail order houses. Trials 
may be made with these to determine 
whether they are suitable for the partic¬ 
ular plants it is desired to grow, as well 
as for the locality and other environmen¬ 
tal conditions. If one wishes to try some 
of the standard formulas which have 
been developed by various scientists, 
there are several which have been suc¬ 
cessfully used by Dr. John M. Arthur 
of the Boyce Thompson Institute for 
Plant Research, Inc., at Yonkers, New 
York. 

A SOLUTION developed by Dr. J. W. 

Shive which is easy to prepare and 
has been very successfully used is given 
in Formula 1. Another, which was de¬ 
veloped by Dr. Arthur and his associates 
at the Institute, is given in Formula 11. 
This latter formula is used for growing 
many plants rather than for single spec¬ 
imens. Formula II is in ounces avoii» 
dupois and is calculated for 25 gallons of 
solution, as is the Shives’ Formula (I), 
Dr. Arthur has found it desirable to add 
traces of iron, boron, and manganese. 
Iron chloride, boric acid, and manganese 
chloride should be made up in saturated 
solutions and these solutions added to 
the formulas at the rate of ten drops of 
boron, five drops of manganese, and 
ten drops of iron to each 25 gallons of 
solution. Chemically pure salts need not 
be used in preparing the formulas as 
ordinary fertilizer salts will be found 
equally effective. 

Prof. D. R. Hoagland and Dr. D. I. 
Amon, of the Agricultural Experiment 
Station, College of Agriculture, Uni¬ 
versity of California, suggest two form¬ 
ulas as being suitable for growing many 
kinds of plants. The {ormula is 

given in Formula III, and the Station 
states that it ^*jnay often be preferred 



Courteiy CaUfornla AKrtrulturitl Experiment Station 

Varions types of containers for experiments by 
the water culture method. They include severol 
sizes of iron tanks (not galvanized but asphalt 
painted), a granite-ware pan, and Pyrex dish 
and beaker for special small-scale experiments 
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because tHe ^ammonia salt delays; the 
development of undesirable alkalinity.’* 
The amm^um and magnesium salts 
should be pi technical grade, while the 
other tyrpjtxfi fertilizer salts. The addi¬ 
tion of the salts to the water should be 
made in the order given. To this formula 
should be added iron, boron, manganese, 
zinc, and copper. While copper and zinc 
are essential for plant growth, enough 
of these elements will usually be pres¬ 
ent as impurities in the nutrient salt^ 
or water so that the addition of copper 
or zinc can be safely omitted. 

The boron and manganese solutions 
(also the copper and zinc solutions, if 
used) should be added in the recom¬ 
mended proportions each time the nu¬ 
trient solution is changed. 

F or the first of these fivt* added chem- 
uals, a level teaspoon of iron taitratc 
should be dissolved in a quart of wat(T, 
and this should be added at the rate of 
a cupful to every 25 gallons of solution 
each week, or more frequently should the 
plants appear to be of poor coloi, 

For the boron solution, a level tea¬ 
spoon of boric acid should be dissolved 
in a gallon of water, and IV 2 pints of this 
should be added to every 25 gallons of 
nutrient solution. 

For the manganese solution, u similar 
quantity of crystalline chemically pure 
manganese chloride should be dissolved 
in a gallon of water. Prof, ffoagland and 
Dt. Arnon recommend the dilution of 
one part of this solution with two parts 
of water by volume and the addition of 
a pint of the diluted solution to each 
25 gallons of nutrient solution 

For the zinc solution, a like quantity 
of crystalline chemically pure zme sul¬ 
fate should be dissolved in a gallon of 
water, and four teaspoonfuls of this 
solution should be added to each 25 gal¬ 
lons of water. 

For the copper solution, a teasp<ionful 
of chemically pure copper sulfate should 
bo^dissolved in a gallon of water. This 


should then he diluted at the rate of one 
part to four parts water, and one tea¬ 
spoon of the diluted solution should be 
added to each 25 gallons of the nutrient 
solution. 

Aside from the chemical elements de¬ 
rived from air and water, plants require 
at least eleven other elements. This is 
true, (vf course, whether the plants are 
grown under hydroponics or in soil. 
These chemicals, in the case of liydro- 
jionics, must be added to the water in 
proper form and concentration, so care 
must be exercised in this respect. In the 
natural process of growth, it will be 
found that certain plants require larger 
quantities of boine chemicals than of 
others and it is also true that at certain 
Stages in their growth they will absorb 
more of one chemical than of another. 
In order to avoid the tediousness of 
continual analyses of the solution, one 
practice is to empty the tank once cvciy 
two weeks as has bren mentioned, but, 
even so, water will have to be added in 
the interim to keep the solution at the 
desired level 

When the lank hais been drained ftir 
one of these senn-nionlhly changes, it 
should be half filled with 12Vii gallons of 
water, then the nutrient chcmicab 
should be added and the balance of the 
water should, when possilde, be run in 
under pressure to insure an even dis¬ 
tribution of the chemicals throughout 
the solution. The entire operation of 
draining and replenishing the tank 
should be done as quickly as possible 
to avoid any chance of the roots dry¬ 
ing out 

Soil-l>orne diseases are, naturally, non¬ 
existent in hydroponics, but insecls, fun¬ 
gi, and bacteria are apt to be just as prev¬ 
alent as in plants grown in soil Mildew 
is likely to prove troublesome due to the 
humidity which is possibly increased by 
the moisture in the tank, but using dust¬ 
ing sulfur on the plants will keep this m 
check 

Temperature as well asS strength and 
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When tall-growing plants are rais¬ 
ed in nulrient solutions, firm 8U|>- 
ports must be fastened to the tanks 

duration of daily sunlight are factors 
equally important whether plants are 
grown by hydroponics or in soil. Recent 
experiments in supplemental artificial 
lighting have been worked out by Law¬ 
rence C. Porter and his associates at the 
General Electric laboratories. These in¬ 
dicate that on cloudy days and during the 
winter days of shortened hours of sun¬ 
light, supplemental electric lighting is 
decidedly beneficial if applied for three 
hours every winter or cloudy day. A 
metal reflector should be bent so that the 
light beams arc equally distributed over 
the tank area, and a ISO-watt Mazda 
lamp will suffice as the light source. This 
should be suspended on a pulley above 
the tank so that it may be raised with the 
growth of the plants. 

T omatoes, potatoes, melons, beets, 
carrots, and other common plants re¬ 
spond very favorably to the controlled 
conditions which prevail under hydro¬ 
ponics. Roses, chrysanthemums, begoni¬ 
as, gladioli, and many other flowers may 
also be grown with marked satisfaction. 

Hydroponics offers an intriguing field 
of investigation for the enthusiast. Once 
flowers or vegetables are successfully 
grown by this unique cultural technique, 
experiments may be made in attempts at 
controlling the flavor of vegetables or the 
color and odor of flowers, but with what 
success only individual research will 
show. Conditions are certainly more 
closely controlled than in soil, and with 
that as a starting point the investigator 
has much In his favor. 


Formula I 


1 

Mooopotassinm phosphate 

7^2 teatipoonfub 1 

Calcium nitrate Ca<N0a)«4H,0 

20 

** 

Magnesium sulfate MgSOA.THgO 

WA 


Ammonium sulfate 

2 Vi 

H 

1 Formula 11 1 

Nitric acid HNO^ concentrated (69,S p.c.) 


3.84 oz. 

Ammonium hydroxide NILOH concentrated (58.6 p.c.) sp. 

gr. 0.90 

.88 oz. 

Sttlftirlc acid H^SO^ concentrated (95 p.c.) 


.67 oz. 

Phosphoric acid HaP04 (9^.r.) 

Pota^um hydroxide KQH . 


1.29 oz. 


.48 oz. 

Calcium oxide CaO . 


A7 oz. 

Magnesium oxide MgO . 


.55 or. 

Formula III 



Ammoidum phosphate (itionobasic) . 


Vi oz. 

Potafsluni nitrate ... 


oz. 

Caloittm nitrate 


2 Vi oz. 

Kagneslam sulfate (Epsom salt) . . 


IVioz. 



Radium Hounds 

Devices that Bay on the Trail of Lost Particles of a 
Dangerous Element... When a Pig Ate Radium ... 
An Elephant Easier to Hide Than Stolen Radium 

By ROBERT B. TAFT, M.D. 

Author of "Ratlium—Lost and Found" 


R adium is a gloammg swuld in llie 
tieatnienl of diseane, l)ut it is a 
two-edged sword that lias an unfoi- 
tunate habit of getting lost. If the tiniest 
particle disappears, it is not only costly to 
replace fradium is worth 24,000 time^ 
its weight in pure gold ) but also become‘- 
an immediate menace to tiie lives of those 
who may unwittingly come in contact 
with its destrucliv(‘ rays. Actually, 107 
cases of radium losses have been report¬ 
ed to me by members (»f the medical pro¬ 
fession d III mg the pa^-l few yeais. Tlie 
potential danger lurking in a few milli¬ 
grams of lost radium is so gieat that sci¬ 
entists have invented ingenious dtviCLS 
to recover it. 

Radium is always handled in such 
minute quantities that occasional lo^s is 
inevitable. Thus, jn lieating canter [la- 
tients, doctors raiely use moie than 100 
milligrams—just alK>ul eiutiigb to cover 
the bead of a pm. The amounts are so 
small that they must lie mixed with other 
powdered salts and apfdied m tubes and 
needles made of extremely tlim plat mum 
or Silver. On the cap of these tmv con¬ 
tainers IS an eyelet to which a piece of 
fine wire is fastened The wire fac dilates 
handling, but is only a partial insuraru v 
against loss. 

Startling results m tracing lost radium 
are obtained by the use of some exceed¬ 
ingly clever dtvices known as “radium 
hounds.” A rudimentary but effective 
“hound” is an electroscope consisting of 
a piece of gold-leaf with one end fast¬ 
ened to a metal support and the other 
hanging free. When electrically charged, 
the gold-leaf is repelled from the metal 
rod, and stands at right angles to it. 
Should the mslxument be brought near 
a particle of radium, however, the elec¬ 
tricity is partiallv discharged and the 
gold-leaf begins to drop. When the in¬ 
strument IS brought very close to the 
radium, the gold-leaf drops back to its 
normal position. 

A tiny silver needle containing $1000 
worth of radium was salvaged at the 
Presbyterian Hospital in Newark, last 
year, by the use of this modern divining 
rod. The needle had accidentally fallen 

ft 


into a pile of soiled dressings dunng the 
treatment of a canciT patient. Doctors 
discovered the loss only after the refuse 
liad been thrown into the hospital m- 
emcrator. The silver container, of course, 
had by that time melted away ; but sinie 
ladium IS virtually indestnietible, even 
at terrific tempeiatures, hospital author¬ 
ities knew that the missing supply was 
still intact somewhere m the roaimg 
bla/e. When the furnace had cooled, the 
ashes were carefully removed m buckets 
and pla< ed underneath the “radium 
hound ” No response came until the 23rd 
bucketful was reached; at that point 
the gold-leaf flulteied—and dropped. In 
a few minutes tlie s(‘areli was siutess- 
fiiily completed. 

T he moment a quantity of radium is 
rt polled missing, everyone concerned 
leaps into action. A hasty preliminary 
search of the laboratory may be made 
with a piece of willemile or an ordinary 
fluoroscope. Willemite is a fluorescent 
mineral which glows in the presence of 
radium rays. The fluorosc<*pe reacts sim¬ 
ilarly, but neither nu'thod is effective ex¬ 
cept at very close range. If these fail, the 
more sensitive “hounds” must be com¬ 
mandeered. 

Sometimes, when the gold-leaf elec- 
tioscopc is not sensitive enough, a de¬ 
vice known as the Geiger-Muller counter 
IS brought into play. This instrument 
(onsisiK of a tube connected at one end 
to batteries supplying an electric cur¬ 
rent; the other end leads to a system of 
vacuum-tube amplifiers. Radium rays, if 
present, reduce the resistance between 
the two ends; the electrical impulses 
thus set up are magnified to operate a 
loudspeaker. So sensitive is this instru¬ 
ment that 20 milligrams of radium can 
be detected at a distance of 135 feet. 

While treating a patient in a Canadian 
hospital, a doctor lost a brass capsule 
containing 50 milligrams of the precious 
element. A preliminary check-up showed 
that the capsule was lodged somewhere 
in the city^s sewage system. Engineers 
supplied the physician with a map of all 
dram pipes, most of which were more 


than 15 feet below the street surface. 
Armed with a Geiger-Muller counter, the 
doctor then started from the hospital and 
slowly followed the path of the pipes as 
marked on his map. In the middle of the 
third block the clicks of the counter sud¬ 
denly began to grow in volume and 
speed; and llie trail grew warmer until 
the rapidity of the count told the physi¬ 
cian that he was directly above the lost 
radium. A worker descended a nearby 
manhole and fished out the lost capsule. 

In a Sioux Falls hospital a few years 
ago, a fantastic radium hunt began after 
a nurse momentarily placed a radium 
needle on the surgical table. The needle 
accidentally stuck to a piece of adhesive 
tape and was thrown away with a pile 
of refuse. By the time the loss was discov- 
cied, the rubbish had been carted off and 
dumped on a pig farm 40 miles away. 
Two Univer'^jty of Minnesota physicists 
were hurriedly dispatched to the farm, 
where they began testing endless piles of 
rubbish with their electroscopes. In the 
middle of theii search, the gold-leaf be¬ 
gun to quiver, but u moment later it re¬ 
sumed Its normal position, despite the 
fact that tlie electro‘-eope itself had n<»t 
been moved. This recurred several times 
before one of the searchers noticed that 
the leaf quivered only wlien the herd of 
feeding swine nosed by. Acting on the un¬ 
expected clue, they divided the 500 pigs 
into groups and repeated the test until 
the leaf fluttered again. By the process of 
(dimination, ihoy finally reached one soli- 
tary pig. A butcher was called and the 
radium was recovered. 

Uncanny as these detectors alread) 
are, technicians strive constantly to pei 
feet their accuracy and sensilivit). A few 
years ago, tlie National Physical Labora 
lory in England devised an instrument 
called the “radium hen”—so named be¬ 
cause the jiresence of radium makes the 
apparatus cluck just like a hen after it 
has laid an egg. 

S CIENCE, which discovered radium, 
has developed virtually fool-proof 
means of safeguarding its* use, and re¬ 
covering it if lost. Sometimes radium is 
earned off by sewage pipes and lost in 
the ocean or rivers, where detection is 
nearly jmpossible. But in such cases, the 
radium has been deposited where it at 
least can do no harm. Apart from the 
financial loss, no one need worry. 

Despite the fact that radium is worth 
$25,000 a gram, with the present United 
States supply only 300 grams (roughly, 
11 ounces) doctors seldom worry about 
loss because of theft Disposal of the 
stolen product, for one thing, would be 
practically impossible. The market is 
confined almost exclusively to the med¬ 
ical world, and any irregular source 
could be immediately traced* A stolen 
elephant, moreover, would be easier to 
hide than a pin point pf radium. Tli<* 
{Please turn to page 47) 
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ll’e On the Way 

ELEVISION, problem-child of the 
laboratory, appears to be ready to 
turn the long-promised corner An¬ 
nouncement has been made that tele¬ 
vision (now called “video”) programs 
will he presented on regular sthedule 
by two or more eastern stations, begin¬ 
ning next spring. Congratulations to the 
earnest workers who have made great 
‘-irides in this science—and parinularly 
for their commendable reluctance pre¬ 
maturely to foist an imperfect service on 
the public. May the regular programs 
be as fine in quality as the admirable 
private demonstrations which we have 
recently seen’ 

Radioes Influence 

1 Following the rfcenl “mdio Ur- 
> ror” broadcast, commentators and 
editorial writers did a pretty thorough 
|oL of plumbing the reasons for the puh- 
lu’s unreaMining, instant credulity 
Largely, it was assigned to a jittery 
^tate of nerves biought on hy (he war 
ei ISIS through which the world had just 
passed. Such criticism was levelled at 
the producers of the air-drama and such 
vociferous demands wi-re made for 
bioadcaslirs to censoi themselves that 
It IS hardly likely that sucli a drama!i/a 
lion with such possible consecjuenccs 
will be repealed, 

Vet in all our wide reading about the* 
IInfortunate im ident, we recall not one 
hint of certain broader implications 
Too much was said of war psychosis and 
nothing of the n«)rma1 human f cpiution 
We had thought that the Hrooklyn 
Bridge would find no “huyers” now, yet 
the confidence men who penodieally 
“sold” that structure in the old days had 
a harder job than the broadcasters of 
H. G. Wells’ drama, for the latter et- 
plained over and over what they were 
doing- It begins to look as though there 
must be something inherent in the radio, 
in the mystery of a voice coming from 
an unseen speaker through a gadget of 
wires and tubes, that inspires unques¬ 
tioning confidence. Otlierwlse, despite 
the war psychosis explanation, why did 
not more people question this particu¬ 
lar broadcast as did one man we know 
who did not hear the original announce¬ 
ment? When his family got excited, he 
told them: “Turn to other stations. If it’s 
true that a great meteorite has fallen, all 
stations will be hysterical about it/* 

The lesson that seems to be taught— 
here more dramatically under what 
might be called purely test conditions 


than ever before—i» that a few words 
over the radio, dramatized just so, exert 
a powerful influence over millions of our 
people With a given set of conditions, a 
psychosis carefully built up by •■adiuals, 
reformers, politicians, or “revolution¬ 
aries” of whatever stripe, it would ap¬ 
pear that only a few suave promises, hys¬ 
terical diatribes, or epithets hurled at 
this or that would set the people off Per¬ 
haps the most important thing is for all 
who use tlu' radio in any way to look in 
ward, clean their f^wn houses, and try to 
do some honest thinking and honest talk¬ 
ing If they do nol, there may be a revo 
lution among listeners—a revolution of 
the radio switch in a (ounlt^r-clockwisi’ 
direction until a click is heard -— F.D,M. 

Premalure 

F RFJyllLNTLV during recent years 
this journal has bttn urged hy senne 
of Us readers to (.onduit ceriain scientific 
investigations, chiefly of “dowsing,” or 
waiiT wilcliing for underground water 
With the traditional forked ha/el hough 
hal, fiom an editor's point of view, 
would provide more fun—not to name' 
w'orthuT consjdc'rations of sen n< e and 
uscfulnc'ss—than t(*niporarily to aban 
don hard st (lc*nlary work at a desk in the 
heart of a great city and take to the op* n 
fields to test the abilities of dowsers' 

No adecpiale investigation of water 
witching ever has been made Tiue, Sir 
U illmm Ban Pit and Uilliain Bc'siernian, 
in their hook "The Divmmg Uod,” re¬ 
port on numerous tests Watei is located, 
they finally conclude, by those who an 
endowed with a subconscious super¬ 
normal faculty, eryplesthesia. Unfortu 
nalely, tin* book reads like the special 
pleading of advocates It largely lacks 
objectivity. It leans. Science did not re¬ 
ceive It favorably 

To invesijgau* dowsing, we have been 
urged, simply test dowsers in the field* 
lesults count But this scarcely seems 
necessary since there is no question that 
dowsers do locale water. So, however, do 
others, and theie is the rub. To prove 
dowsing would require something dif¬ 
ferent—something that would provide an 
entirely undebatable answer. For this the 
human factor- -the hands holding the 
forked bough and the brain behind the 
hands—would have to be eliminated. 
Science asks for pointer readings on un- 
sentient apparatus. Apparatus has no 
motives. It does not even fool itself. 

Just how would such apparatus be de¬ 
signed? On exactly what working prin¬ 
ciple? We doubt whether anyone knows 
(some appear to think they do, and bring 


up such terms as “magnetism,** “attrac¬ 
tion”—unexplained in themselves). Un¬ 
til a working principle behind dowsing 
is found (if there is one) science is un¬ 
able to proceed. An investigation would 
be fun but that is all it would be.— 
A G / 

How Much? 

OW much will It cost?” is a ques¬ 
tion that has wrecked many a 
promising piece of projected research 
Here should be a c<immon meeting 
ground where vfjmce and industry see 
eye to eye in their efforts toward tech¬ 
nological progress, yet all too often it is 
the stumbling point where progress is 
halted. It is the exceptional case where a 
research worker can say definitely just 
how long a certain project will lake to 
(omplelc or what his expenditures will 
be before he readies his goal Even the 
goal is *)ften indefinite and frequently 
changes as work progresses Research 
(an in no way be compared with indus¬ 
trial production. 

If industry is to realize the greatest 
benefits from the w<»rk of the pure scien¬ 
tist—who, inde* d, is the dominant 
though retiring figure of present-day in¬ 
dustry—he must be freed from the fet¬ 
ters of financial limitations, must be per¬ 
mitted to pursue his studies and experi¬ 
ments with a minimum of interference. 
By pel muting such a course, the far¬ 
sighted industrialist will find that his re¬ 
search lab<^ratory will pay big dividends, 
often in a way tlial was unthought of 
when the work was started. 

Charles F. Kettering, probably the 
best known research worker in the na¬ 
tion, recently uttered a plea for a better 
understanding between those who pay 
the bills and those who delve into the 
secrets of nature. Realizing that costs 
must be mtl, records must be kept, he 
suggested that industry in general apply 
the actuarial type of accounting to re¬ 
search, rather than cost accounting. Thus 
the costs of research would he allocated 
hy a statistical average taken over a 
number of years and over a number of 
research problems 

As industry gains a greater apprecia¬ 
tion of pure science research and its ef¬ 
fect on the applied science that results 
in new products, expanded markets, and 
better business conditions, costs of re¬ 
search will assume a less important place 
in the scheme of things and the labora¬ 
tory worker will be encouraged to pry 
into many corners of which little is 
known, unhampered by the sj^cter of 
dollars and cents.— A. P. P, 








The Conquest of the 


Palestine’s Bil>Iieai Lake, C<»ntaining Sufficient 
Potash and Other Chemicals to Supply the World 
for 2000 Years, is Now Being Actively Exploited 


T he succesfiful completion of exten¬ 
sive works upon the southern chores 
of the Dead Sea, in Palestine, for 
the recovery of potash and othei valu¬ 
able salts, similar to, but on a much 
larger scale than, the woiks established 
at Its northern end a few years ago, calls 
attention to what has been done m win¬ 
ning these prnsed salts from the brine¬ 
laden waters of this remarkable inland 
lake. Hitherto, potash has been obtained 
chiefly from Germany and France; more 
recently from the United States and 
Spam. 

Until quite recently most jieopk looked 
upon this hot, barren, and isolated region 
of the Dead Sea as of little value com¬ 
mercially. True, the waters were known 
to l>e impregnated with valuable salts, 
such as potash, bromine, and magnesium 
chloride, hut the problem was to recover 
them on a commercial scale To extract 
these coveted salts called for consider¬ 
able pioneor and experimental work 
extending over many yeais. It was neces¬ 
sary to ancerlain the exat l salt content 
of the waters and whether these salts 
could be recovered by solar evapoiation. 
This called for years of patient study 
and research in 4 hot and desolate re¬ 
gion many miles from any center of 
supplies, and these had to lie brought in. 

Potasli 18 a while powder, 
and approximately 90 percent 
of the potash produced to-day 
18 used as a fertilizer. It can be 
used in the natural state, or 
mixed with phosphates or ni¬ 
trates. It also finds a place in 
the manufacture of explosives 
Bromine is a dark, reddish 
brown, highly conosive liquid, 
which is easily made volatile, 
giving off heavy vapors. It en- 
tcib LomnuTce largely in the 
form of Its salts, of which so¬ 
dium bromide, potassium bro¬ 
mide, and amnmnium bromide 
are used in almost every civi¬ 
lized country. The principal 
outlet for bromine, however, is 
as ethylene dibiomide, used 
with tetraethyl lead to form 
anti-knock compounds (that is, 

Ethyl fluid) which, when added 
to gasoline, assure smooth run¬ 
ning in high-compression auto¬ 


mobile engines used in most modern cars. 

The Dead Sea, a great storehouse of 
valuable chemicals—a veritable Eldora¬ 
do—forms part of a depression, a rift, 
in the earth’s surface. The rift extends 
much farther than the boundaries of 
Palestine, running down the Jordan Val¬ 
ley and the Dead Sea to the Gulf of 
Akaba and, crossing to the African con¬ 
tinent, reaching the great lakes m Cen¬ 
tral Africa. In the neighborhood of the 
Dead Sea th is depression reaches its 
greatest depth, the surface of the Dead 
Sea Injing 1290 feet below the level of 
the Mediterranean. It is the lowest lying 
body of water on the face of the globe. 

T he region of the Dead Sea is weird 
yet awe-inspirmg, with its mountains 
of rock salt, its picturescjue gorges, its 
caves, quaint little oases, and hot springs. 
There are the hot baths of Kalirrhoe 
where Herod came, when stricken with 
his last sickness, in the hope of finding 
that recovery which he sought in vain. 
On both the western and eastern side the 
Dead Sea is hemmed in by towering bar¬ 
ren mountains, with scarcely any shore 
line. Everywhere there is evidence of 
great volcanic disturbances in past ages. 
No doubt the presence of sulfur, bitumen, 
and possibly oil, played their part in 


causing the overthrow of Sodom and 
Gomorrah and the other cities of the 
plain. Where Sodom and Gomorrah stood 
no one really knows. Ruins of a lost city 
have been found at the north-western 
corner of the Sea, and some scholars be¬ 
lieve they mark the site of either Sodom 
or Gomorrah. Others place the site of 
these cities at the southern end. The 
name of Sodom has, at any rate^ been 
given to the new potash camp at that 
end. On the north-western side of the 
Sea rises Mount Nebo, from which Moses 
viewed the Promised Land. 

The Dead Sea has a length of about 
50 miles, an average breadth of nine 
miles, and a maximum depth of 1300 
feet, ft is estimated that, from the River 
Jordan and the other smaller streams, 
there pours into the Dead Sea on an 
average over 280,000,000 cubic feet of 
water daily. 

As the Sea has no outlet, this water is 
entirely dispersed by solar evaporation— 
evidence of the great heat of the region. 
The waters of this strange lake are so 
salt and bitter that no fish can live in 
them, and their specific gravity is so high 
that It IS impossible for a human body to 
sink. That is not to say that a person 
could not drown in the Dead Sea. VSliere- 
as in the oceans the percentage of min¬ 
eral salts is but 3V2, in the Dead Sea it 
reaches no le^s tlian 25 percent. Place a 
fresh egg in the water and h will float 
away like a cork. 

When the potash company started op¬ 
erations at the northern end of the Sea, 


The southern end of the Dead Sea, a pumping station, and brine discharging from wooden 
pipes into an open rnnai or ditch which carries it three miles to a second pumping station 




Dead Sea 





Jebel Ufiduiii*ii cliffs of salt towering up just 
behind the ramp established at the newer and 
larger plant at the southern end of the Dead 
Sea. Atop the salt hill is i lookout post in 
which are guards who watch for Arab attackers 

enced diver had to be brought out from 
England. On the other hand, at the newly 
established works at the southern end of 
the Sea, the water is being pumped from 
the surface, as here it was not found nec¬ 
essary to lay a pipe to any particular 
depth. 

At both the northern and southern 
plants the brine is pumped into the 
farthest and highest of the pans, which 
are so arranged as to allow a constant 
blow movement of the brine from one 
pan to another, in a zigzag, downward 
flow toward the Dead Sea. The pans are 
provided with sluices, permitting regu¬ 
lation of the flow or temporary shutting 
off of any of the pans when needed. In 
the course of such a tardy flow, the brine 
becomes more and more concentrated. 
Common salt is the first salt to be de¬ 
posited jn the pans. On further concen¬ 
tration carnalUte, or crude potash, sepa¬ 
rates out. 

The carnallitc is harvested mechan¬ 
ically as soon as three to four inches 
have been deposited. It is then conveyed 
to the field mixers in the refinery, where 
it is decomposed with cold water and, 
on further treatment in the refinery, 
muriale of potash is produced to any de 
sired degree of purity. The brine left 
after camallite separation—the ""final 
brine**—contains the entire bromide in a 
concentrated form of magnesium bro¬ 
mide, which is conveyed by pumping to 
the bnunine factory, where liquid bro¬ 
mine of a hig^ degree of purity is ex- 


By HAROLD G. SHEPSTONE, F.R.G,S. 


they required the whole of the area there 
for their works. This was the spot visited 
by tourists from Jerusalem. ^ a small 
area at the north-eastern comer of the 
Sea was set apart as a tourist rendezvous 
known as Kallia. It developed into a 
thriving resort, with restaurants, cafes, 
bathing and boating facilities and with a 
fleet of motor coaches carrying visitors 
to and from Jerusalem some 25 miles 
distant by road. 

A popular time to visit Kallia is at full 
moon, when the writer has counted as 
many as 200 bathers in the water at one 
time. During one of the writer*6 visits to 
Kallia a young woman was drowned 
within a few feet of the shore and within 


of the lake. Laying out these 
works, with their model set¬ 
tlement where some 500 Jews 
and Arabs with their wives 
and families dwell, was no 
light undertaking. Roads had 
to be built to the site, and 
a power-house, pumping sta¬ 
tion, refinery, and workshop 
erected. The desolate Dead 
Sea region suddenly became 
a place of great activity. 

For two miles along the 
shore, and running hack on 
either side of the River Jor¬ 
dan, aie the evaporating pans, 
each from 7^2 30 acres in 
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A sluice gate between tbe pans, by means of which the level of the flow of the 
brine is regulated. Note the incrustations of mineral salts on the limber work 


her own depth. Apparently she had 
stumbled when entering the water, and 
was no doubt rendered partially uncon¬ 
scious through the pain set up by the 
water reaching the eyes. Her body did 
not sink, but her hea^ the heaviest por¬ 
tion, was under water. At Kallia no div¬ 
ing is allowed and bathers are warned 
not to get the water into their eyes. The 
workers at the potash plants are not al¬ 
lowed to stay in the water more than a 
duartet hour at a time unless there are 
facilities for a douche in fresh water. 

As a result of ike experiments carried 
out by &fr. M, A Novomeysky, the man¬ 
aging director of Palestine Potash, Ltd,» 
a complctq plant for the recovery of pot^ 
ikAifm erected on the northern shore 


extent, covering a total of more than 
1200 acres. The brine is pumped into 
these pans by a great suction pipe laid 
on the bottom of the Sea and extending 
outward to reach a depth of 175 feet. 
Soundings showed that at this depth the 
water contains twice as much potash and 
bromine as on the surface. Ihe pipe is 
2500 feet long, 30 inches in diameter, 
and laying it proved to be no small feat 
After sections of the pipe had been weld¬ 
ed together on the bank, six days were 
spent in launching it, due to unfavorable 
weather and other causes. It was neces¬ 
sary to send down a diver to bolt the 
sections toge^er. The Syrian diver em¬ 
ployed fou^ it impossible to work in the 
brine-sattnrated waters and an experi¬ 
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Arab workmen on the carnallite fields, heaping np the carnalliie near the railroad 
tracks in readiness for its removal. They ore wearing high rubber boots to protect 
their skin against the harmful effects of the heavily concentrated mineral suhs 


tracted from the magnesium bromide. 

Another portion of the final bnne 
left to concentrate further in pans till a 
specific gravity of 1.37 is reached This 
occurs during the hottest part of the sum¬ 
mer, when the thermometer touches as 
high as 160 degrees, Fahrenheit, At this 
point crystals of magnesium chloride 
separate out in the shape of long needles 
which are collected and furlluT treated 
for the market. The remaining bnne 
contains all the calcium chloriiie, which 
can also he extracted by a fairly simple 
method. 

T he present output of the northein 
plant is 30,000 tons of potash and 
1200 tons of bromine a year Since the 
fiat land at the northern end of the Sea, 
suitable for building pans, is limited, the 
company acquired about 23 square miles 
of ground at the southern end of the lake, 
where, during llu* past three seasons, 
engineers have been busy, as already 
staled, building a power-house, pumping 
s la lions, refinery, waiehotises, laying out 
the necessary evaporating pans, and 
establishing a camp for the woiki is 
The settlement is at the liasc of Jebel 
Usdum, a mountain of rock salt six 
miles long and fiom one and one-half to 
two miles wide 

The establishment of a model com¬ 
mercial plant and settlement in this hot 
and isolated region presented many 
problems A whole season was spent in 
surveying the section. Then came the 
erection of a pier Everything had In be 
conveyed to the site by watei from the 
northern end of the Sea. The transfer¬ 
ence of the necessary lumber, machin¬ 
ery, and stores was a formidable task in 
itself, for the local resources furnished 
nothing. At the end of two seasons’ toil, 
however, the evaporating pans had l>een 


built, brine was lieing pumped into 
them, and potash was being sent in 
specially-built barges to the northern end 
of the Sea for shipment to the world 
markets. 

While It has been found necessary, 
owing to the great heat, to send the staff 
and workers at the southern end of the 
.Sea away for a week’s respite every 
fourth week during the summer months, 
the Dead Sea region can scarcely he de¬ 
scribed as unhealthy. The air is much 
warmer at the southern end of the lake 
than It is at the northern end, the ther¬ 
mometer rising in the summer montlis 
to as high as 160 degrees, Fahrenheit, at 
midday and seldom dropping to below 
100 degrees during the night. Lying 
1290 feet below sea level, there is more 
oxygen in the air—six percent more— 
tiian at normal sea level. There is an 


entire absence of fog; the atmosphere is 
dry and tlie air clear. There are no mos¬ 
quitoes or troublesome sand flies. As the 
salts obtained from the waters form the 
basis of many drugs used to combat and 
cure disease, it is thought that breathing 
the air that contains them in suspension 
is beneficial, while the waters are also 
highly radio-active, comparing favorably 
in this respect with the waters of those 
spas that are esteemed for their curative 
pioperties. These arc the reasons given 
by scientists who have investigated the 
matter for the healthy condition of the 
toilers at the Dead Sea. Malaria and 
other diseases attributed to tropical con¬ 
ditions are unknown among them. 

As already stated, it is believed that, 
with their southern plant working at 
full capacity, the ci>mpany will be m a 
position vastly to increase the present 
output of potash, and other salts in 
proportion. British government experts 
who have made independent investiga¬ 
tions declare that there are more than 
1,000,000,000 tons of pf>tash, over 800,- 
000,000 tons of bromine, and other salts 
in pioportion, in this single sheet of 
walei—sufficient to supply the world’s 
present needs for the next 2000 years. 
Moreover, these valuable salts are con¬ 
tinually being added to. They are stead¬ 
ily brought down by the Jordan in solu¬ 
tion from the hot •springs of Tiberias and 
also pour into the lake from the hot 
springs in the immediate iKMghborhood 
The Jordan alone pours into the Dead 
Sea about 40,000 tons of potassium 
chloride yearly, 

W ITH the exception of a single raw 
material—Diesel oil for generating 
electric power—all the raw materials 
used m the production of the potash and 
other valuable salts—that is, the waters 
of the Dead Sea, the sunlight, and fresh 
water from the Jordan or nearby wells— 
are available on the *^pot. 



Potash being loaded litio a lOO-ton barge at the tontbem pier, inimediately be* 
low Jebel Usdum, In pre$ilfliai|ion for towing to the norti^m end of the lake 




More Than One Man’s Fun 


K alamazoo, Tacoma, and Wash¬ 
ington, D, C., from which the pho¬ 
tographs on this page originate, 
are but three American centers wlicre 
clubs of amateur astronomers and tele¬ 
scope makers thrive today. There are 
similar clubs in at least three-score oth- 
eis. Ideally combining the scientific and 
mechanical urges with the pleasure of 
hobnobbing with fellow hobbyists— 
studying astronomy, for example, in 
meetings, building telescopes together 
and thus throwing mutual light on each 
other’s dilliculties—these clubs of ama¬ 
teurs provide an outlet for what some be¬ 
lieve to be a wish, peihaps unconseious, 
on the part of man), tliat they bad ciiosen 



Right: Tnroma 
Amateur Astro¬ 
nomers with 
lionie-iiiade tele- 
seopes meeting 
in Rainier Nation¬ 
al Park with ama¬ 
teurs from nearby 
towns for a week¬ 
end of 
observing 


Bcloiv: National 
Capital Amateur 
Astronomers' A«- 
Moeiatiun, with 71 
members (of whom 
17 men and seven 
women made their 
own telescopes) 
meet near the Na¬ 
tional Observatory 



Above: Kalamazoo 
Amateur Astronom¬ 
ical Assueiation 
rontains mem¬ 
bers who own 21 
telescopes made 
by themselves, A 
monthly meeting 
in some member’s 
home permits ob¬ 
servation; di-*- 
enssion and talks 
on astronomy or 
optics aie given, 
A ‘’night club” of 
this kind is less 
damaging to purses 
llian another kind 



a career in science when they were )ouths. 

Persons of all vocations and ages are 
brought together by this common inter¬ 
est in astronomy and optics—though the 
actual telescope-making phase of these 
astronomical club activities seldom finds 
practical expression in youths less than 
If) or 18 because it is work that requires 
more maturity, more general judgment 
and especially more patience and tenaci¬ 
ty than most minors have developed. In 
fact, these same qualities, in the measure 
usually given an adult, rather than spe¬ 
cial skills beyond quite common “handy- 
maa” grade, are the main desideratum. 
The work is not ea<^y—rather it is quite 
difficult—and this is the probable reason 
why it has made such strong appeal to 
persons of better than common intelli¬ 
gence. A department for the amateur 
“telescoptician” is published in every 
number of Scientific American. 
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The Image-Slicer 


A New Apparatus Used with the Spectroscope Cuts 
Star-Images into Sections, Rearranges these End 
to End, and Multiplies the Efficiency Very Greatly 

By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Aatronomy and Director of the Ob¬ 
servatory at Princeton University. Research Aasoctate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington 


E veryone realizes that the astron¬ 
omer’s Enemy No. 1 is cloud) 
weather; but the weather is his 
Enemy No. 2 as well. Often, especialh 
in a climate like that of the eastern 
United States, the sky will be clear from 
horizon to horizon, and the stars bnlliant 
on a dark background, and “snappy”— 
and the experienced observer take‘. onu 
look at the violent twinkling evuii of 
stars m the zenith, shakes his head, and 
does not even Iwther tf) open up the ob¬ 
servatory dome. 

Sad experience has taught him that on 
such a night of ‘’bad seeing” the image 
of a star will not come to any sharp 
focus If he sets his eyepiece to the posi¬ 
tion which, on good nights, gives a sharp, 
clear image, he will see instead a large, 
fu/zy, and continually changing spot of 
light—shrinking perhaps for one good 
moment to something like a respectable 
star-imagp, and then exploding into a 
great flickering patch. Nothing has haj)- 
pened to the star, of cour'^e—the Earth’s 
atmosphere is to blame. 

W HE!N the air is ipiiesi ent and 
steady, light passing through it is 
deviated by refraction, but by a fixeil 
amount (depending upon the angle 
which the rays make with the vertical), 
so that the stars are clearly seen, but 
shifted in apparent position. Allowance 
for this shift demands more or less tire¬ 
some calculations, but can be fully 
made. But when the air is turbulent— 
full of streaks of different density—the 
rays from the star which enter different 
parts of the aperture of the telescope 
will l>e diffeieiuly deviated. Each small 
bundle of them will come to a focus at 
a point corresponding to the direction in 
which It entered the instrument; but the 
combined effect of the whole will pro¬ 
duce a blurred image, which will change 
continually as the wind caines different 
bodies of air across the line of sight. 
Windy nights are llierefon* unwelcome 
to the observer. Things aie woist of all 
when the wind changes abruptly as the 
height above the ground increases. 
Where one layer of air slides over the 
other violent eddies me formed. The 
aviator flying through feels “bumps,” 
and the astronome’, far below but try¬ 
ing to look through, gives up any precise 
work. 

On an ordinary night the telescopic 
image wiR be fairly sharp, though 
blurred at times, and will dance about 
more or less. Observers are accustomed 
tu describe the degree of steadiness by 


a scale of ‘’seeing,” ranging from zero 
on a bad night such as has been de¬ 
scribed to 5 on an ideally good one 
Such estimates are purely empirical, but 
l)y compaiison of the figures assigned 
by different observers with the same 
telescope, or by the same observer with 
different telescopes, at the same place 



Figure 1 .'Showing diagramniatirally 
the principle of the image-slicer, as 
redrawn from the author's sketch 


and time, a fairly reliable scale can be 
derived. 

A more open scale, running from zero 
to 10, has been suggested; but it has 
been said of someone that, being of a 
cautious temperament, he saved the des¬ 
ignation 10 for conditions so ideally 
good that they never could actually hap¬ 
pen, kept 9 for a situation so good that 
It never did happen, and called the very 
best nights ‘‘seeing 8.” 

When the seeing is bad, observations 
which demand the resolution of fine de¬ 
tail. such as measures of close double 
stars or study of the planets’ surfaces, 
are impossible and most others are seri¬ 
ously disturbed. For example, if one 
seeks to photograph the faintest stars 
accessible with a great telescope—say 
the 100-inch“—even moderately poor see¬ 
ing expands the images on the plate so 
that a longer exposure is necessary to 
get the faintest of them above the “thres¬ 
hold” of visibility. This wastes time. 
Moreover, if the exposure is long enough 
to produce logging of the plate by the 
general background of the light q| the 


night sky (about half of which originates 
in the Earth’s atmosphere) there is no 
gam in prohmging it further. The very 
faintest stars can therefore be photo¬ 
graphed only on steady nights. 

Bad seeing is also a serious enemy to 
the spectroscopist. To produce a sharply 
defined spectrum, in which lines closely 
adjacent in wavelength are separated, 
the light must enter the spectroscope 
through a narrow slit, only a few thou¬ 
sandths of an inch wide. The image of 
the star is thrown on this slit by the 
mam telescope. The front surface of the 
slit-plate is polished, and reflects the 
light which does not enter the slit back 
to an appropriate guiding eyepiece so 
that the observer can see what is hap¬ 
pening. If the seeing is very good, the 
star-image will be small—almost a point 
of light—and by careful use of the slow- 
motions of the telescope it can be kept 
upon the slit so that not much light slops 
over at the edges. But this happens only 
on the best* nights. Usually the star- 
image is more or less fuzzy, overlaps the 
slit on both sides, and dances about 
faster than the guiding devices can fol¬ 
low it, so that a large part of the light 
is wasted. Under working conditions, 10 
percent or even less may get through 
into the spectroscope. 

T O widen the slit lets in more light, 
but only at the expense of spoiling 
the sharp definition of the spectrum— 
which is, above all else, needful in many 
types oFltivestigation. 

To put a condensing lens in front of 
the slit, and the star-image smaller, 
is possible; but this would make the 
angle of the cone of light which con¬ 
verges upon the slit greater. To get the 
whole of this wide*angle beam, diverg¬ 
ing behind the slit, upon the lenses and 
prisms (or mirrors and grating) of the 
spectroscopie demands changes in its op¬ 
tical construction; and, wh^ the effect 
of these is calculated, it is found Riat 
they just undo any gain which might 
otherwise be hoped for. 

The problem of getting more light into 
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tb« 0 lit^ under given conditions of seeing, 
hmd been given up as hopeless; but it 
has just b^ attacked successfully, by 
a quite difierent method, by Professor I. 
S. Bowen^ of the California Institute of 
Technology—widely known for his iden¬ 
tification of the principal nebular lines 
a few years ago. His solution is simple 
in principle—though rather complicated 
to explain in detail. The spectroscope 
slit, crossing the middle of the (roughly) 
circular imAge of the star, cuts out a 
narrow slice from it, AB, Figure 1, up¬ 
per drawing, and throws away the rest. 
Suppose that we could in some way cut 
out parallel slices of equal width, such 
as CDt EFt YZ^ and divert the cor¬ 
responding light into other parts of the 
slit, arranged in tandem along its lengthy 
as illustrated in the lower part of tlie 
figure. We could then get all the light 
through the slit (barring the inevitable 
losses due to instrumental imperfec¬ 
tions) and gain correspondingly. 

The actual slicing of the image is ac¬ 
complished with ingenious simplicity by 
means of a system of small mirrors, each 
set up above a part of the slit, Mieh as 
AB or and with its reflecting surface 
inclined at an angle of 45 degrees so 
that a beam of light traveling parallel 
to the slit-plate, in the direction indi¬ 
cated by the arrows, would he reflected 
straight down into the slit. 

S uppose we could set up the spec¬ 
troscope itself with Its axis at right 
angles to the telescopic beam of light, 
so that the latter followed the direction 
of the arrows, and would form an image 
like that in the upper drawing upon u 
screen set up at right angles to it, as 
represented by S in the lower drawing 
(where the screen is supposed to stand 
at right angles to the plane of the pa¬ 
per). Each of the small mirrors would 
then automatically cut off a slice of this 
image, and reflect it into the slit (away 
from the reader), and the problem is 
solved. 

Id practice it would not be convenient 
to put the spectroscope in this position; 
hut it is very easy to catch the telescopic 
beam (which in Figure 1, lower drawing, 
must be supposed to be coming down¬ 
ward at right angles to the page) upon 
a simple mirror which turns it sidewise 
in the direction of the arrows. 

The tiny mirrors must be only about 
1/30 of an inch long, and but a few 
thousandths of an inch wide. Such small 
surfaces, standing alone, could not be 
accurately enough figured and adjusted; 
but by making a series of larger blocks 
of glass of the proper shape and mount¬ 
ing them so that the end of each one pro¬ 
jects just the proper number of thou¬ 
sandths of an inch beyond the one pre¬ 
ceding, the arrangement may be practi- 
c^y realised. T^ detail^ arrange¬ 
ment by which each minor-surface is 
exictly bs the position, so 
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that it takes its own slice of the image 
without either overlap upon the next or 
waste space between, and other refine¬ 
ments of the adjustment, could hardly 
be explained without a precise scale 
drawing. Indeed, an inspection of the 
device itself (which the writer has had 
the privilege of seeing) can be satisfac¬ 
torily made only with the more powerful 
type of hand-magnifier. Every adjust¬ 
ment of the tiny pieces must be correct 
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Ftfiure 2: Dro^ingh by Prof. Bowen, 
from a teehnical artirle in The 
Astrophysical Journttl (Vul. B8, No. 

2 ), plan below, elevation above. 

AB represents u cylinder of layH. 
Regarding these drawings Prof. Bow¬ 
en there fltate»: ^In this diagram 
the beam of light is assumed to 
< ome from a len» of large focal 
ratio and, consequently, to approx¬ 
imate a cylinder of uniform croes- 
MMtion, equal to that of the image, 
in the immediate neighborhood of 
the foiUH. XhiH beam, hounded hy 
the rays AM and BIS, is inlcrieplcd 
juHl before it reuclieH its fot U8 hy 
the 45-degree mirror MIS, which is 
placed near one end and slightly to 
llie side of the bpeitrogruph slit 
KL, This mirror in so adjusted that 
the reflected beam bounded by the 
lays MOQSVW and ISPRITX is 
parallel to the plane of the slit jiiws 
and just grazes their surface. The 
mirror MN is rotated about the in¬ 
itial direction of the beam {AM or 
BIS) into such a position that the 
reflected beam crosses over the slit 
KL, making u small angle with it** 

to j ten-thousandth of an inch, and the 
tec linjcal skill required for its consuuc- 
tjon IS hardly less admirable than the in¬ 
genuity of Its design. 

When the star’s light has thus been 
put through the slit there is more to do, 
for the effective source of the light enter¬ 
ing the spectroscope makes up in length 
what It lacks in breadth, and has the 
same area as before. With no alteration 
in the optical system of the spectro¬ 
graph, the spectrum formed upon the 
plate will be much wider than before. 
The spectral lines will be longer, but no 
more intense at any given point on their 
length, 80 that there would be little sav¬ 
ing in exposure-time. This main purpose 
of the instrument is attained by placing 
a plano-convex cylindrical lens just in 
front of the plate. This lens runs length¬ 
wise of the spectrum, and compresses 
the image greatly at right angles to the 
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dispersion, and so makes the lines much 
shorter and more intense, without af¬ 
fecting their relative positions at all. 
Here again much attention has been 
given to the details of design. The great 
spectrograph of the 100-inch telescope 
is fitted with a battery of Schmidt cam¬ 
eras, which bring the spectrum to a 
focus not on a flat plate but along a 
curved surface. To satisfy the conditions 
just described the *^cy]indricaF lens 
must follow this curve on its outer sur¬ 
face, and be like a portion of a cylinder 
which has been bent along its length 
into a circular arc. To make such an 
affair out of glass would be very trouble¬ 
some and costly; but some of the new 
water-white plastics were found to be 
admirably adapted for the purpose. 

It may be permissible to report that 
these preliminary tests of the “image- 
sheer*’ in actual operation show that un¬ 
der rather ordinary observing conditions 
the exposure time may actually be re¬ 
duced to a quarter of that which would 
otherwise have been necessary. Further 
details should be left to be announced by 
the observers. 

The larger the telescope, the more 
trouble it collects from the air. Hence 
the image-sHcer will probably be even 
more valuable as an accessory to the 
2()0-inch telescope than with any exist¬ 
ing instrument. Its usefulness is not con¬ 
fined to times of bad seeing For ex¬ 
ample, the image of a star low down in 
the sky is drawn out by refraction, no 
mattei how goixl the seeing may be, and 
appears as a spectrum, with the red 
nearest the horizon, and the blue highest 
up. With an ordinary slit it is next to 
impossible to get the whole of this image 
in, and the observer must bear in mind 
what region of the spectrum he wants to 
get and guide on the colored image ac¬ 
cordingly. But the image-slicer will take 
in the whole thing and solve this prob¬ 
lem also. 

F or bodies which appear as luminous 
surfaces, such as nebulae, and per¬ 
haps a planet like Neptune, the new in¬ 
strument will be of equal advantage. A 
great deal of work will still have to be 
done before its possibilities have been 
fully explored. But it is already evident 
that a major advance has been made in 
the detailed study of stellar spectra. 
With the new device, the 100-inch tele¬ 
scope should accomplish as much as the 
200-inch could do without it. 

It is particularly gratifying to record 
that this notable service to astronomy 
has been done by an investigator who 
has spent most of his time in problems 
of pure physics. It has been said, over 
and again, that co-operation between 
astronomeo^ and workers in allied fields 
would be full of promise. This is a very 
fine instance of its successful results*— 
Princeton Vnivergiiy Observatory, No¬ 
vember 5, 1938, 






Everything Flows 


A new kind of scientist has c<mie 
to the fore. He is studying almost 
everything that pertains to our ex* 
islence, comfort, and enjoyment. He has 
gone so far as to give himself a new name 
—rheologist. As this word signifies, he 
is interested in the problem of the flow 
of materials. This subject has been stud¬ 
ied intensively only in recent years. 

We commonly think of gases and 
liquids os mobile and subject to flow, 
and of solids as rigid materials that do 
not deform, but before’ the critical 
of the rheologist, everything flows ^ How 
rapidly the material deforms and how 
far depend upon the temperature and 
pressure to which it is subjected. The 
h)llnwing examples and discussions of 
the flow occurring in stones, petroleum 
products, rubber, synthetic resins, and 
paint, suggest only a few of the rheolog¬ 
ical problems that are encountered in the 
preparation and use of materials with 
which we are familiar. 

Traveling through the mountains and 
hills one becomes aware of tlie deforma¬ 
tions that occurred in the rocks during 
the stupendous movements which look 
place in past ages. One sees places where 
molten rock has poured into fissures in 
colder stone. Rivers of lava have picked 
up bits of cooler rock and carried them 
along like twigs The heat from tlie molt¬ 
en stone gradually sf>fiened the floating 
fragments, resulting in their clongatum 
in the direction of flow\ 

Slones may also flow at atmosplieiic 
t<‘mperaturcs Such a phenomenon is well 
illuftlraled by a tombstone hw ated in 
Rock Cieck Cemetery at Washington, 


Industry is Finding Many Practical Applications 
of Science’s Studies of the Flow Phenomena of 
Apparently Solid Matter as Well as of the Liquids 

By R. N. TRAXLER, Ph.D. 


D, C. This stone, which wu'^ mentioned in 
Scientific American many years ago 
(Feb. 21, 1903) was placed in a horizon¬ 
tal position in 1853 and originally sup¬ 
ported by four short columns locaied at 
the corners During the 86 years that 
have elapsed since it was put in place, the 
marble slab has sagged without crack¬ 
ing, flow presumably occurred along 
the cleavage lines of the crystals of cal¬ 
cium carbonate composing tlie stone. 
The kind of deformation undergtme by 
this stone is known us plastic flow and 
is distinguished by the fact that a 
definite amount of force, characteristic 
of the particular material, is necessary 
to initiate the movement. After this force 
or yield stress has been exceeded, the 
material flows like a simple Jujuid. In 
the case of the tombstone the weight of 
the marble, suppoited only at the corners, 
was sufficient to start the deformation 
and maintain it at a very slow rale un¬ 
til the caretaker inserted a fifth column 
at the center of the slab and arrested 
the movement 

Professor E. C. Bingham has called 
attention to other examples of the m«»le- 
cular flow or slippage along crystal 
planes in stone at atmospheric tempera¬ 
ture and under moderate pressures lu 


The sagging James Martin tombstone in Roik Creek Cemetery, Washington, D. C. The string 
and cigarette cose show the extent of the sag i iiused hy the flow of the stone (The notrh 
in center of stone is due to rain water etoeion and is not, us it may seem, a crurk or break.) 

Photo by Dr E C liinKhum 



tlie white marlde veneering on the 
facade of St. Mark’s Cathedral in Ven 
ice, the stone after centuries bulges out 
to the extent of several inches over a 
distance of about six feet without show¬ 
ing the presence of any cracks or frac 
lures He also states that at the Palai e 
of the Alhambra, in Granada. Spam, 
one of the two doors which has been 
christened ‘*La Mezquila” exhibits an 
ancient facing of three slalis of maible 
The building has subsided, causing a 
considerable tlirust upon the marble 
facing but the stone, ''instead of break 
mg or of rupturing its casings, has hini- 
ply bent and curved as if it were wood.” 

I N the great petroleum industry flow 
is a subject of paramount practical 
importance. Removal of crude oil from 
the earth, its frequent transportation to 
the refinery through hundreds of miles 
of pipe. Its passage through the involved 
processes that create a multitude of use¬ 
ful products, and finally most of the 
uses and applications of petroleum 
products, present unusual and interest¬ 
ing problems to the rheologist. The ideal 
lubricant for your auto or airplane motor 
should be hiilficiently mobile at low tem¬ 
peratures to lubricate and protect the 
moving pails of a cold engine without 
Jiecoining so thin and fluid at elevated 
lempeialures as to lose all usefulness as 
a protection for the moving parts of the 
engine. Present-day lubricants are being 
tailored to fit the sfiecifications laid 
down by the rheologist. The flow char¬ 
acteristics of heavy oils and greases 
change with temperature. As the mole¬ 
cular activity of such materials is reduc¬ 
ed by decreasing temperature they often 
cease behaving like water and other 
simple liquids and become plastic in 
nature. This complication of the flow 
characteristics is due probably to the de¬ 
velopment of an internal structure 
through orientation or arrangement of 
the molecules present. These orientations 
are definite enough to result in altera¬ 
tions of the way in which the material 
is deformed hy an applied force but in 
most cases do not proceed to the point 
of causing the appearance of crystals. 





The low temperatures at 
which these unusual and 
anomalous flow characteris¬ 
tics appear are frequently 
encountered during the win¬ 
ter months. Any alteration 
in the structure of the oil or 
grease whuh removes those 
properties detrimental to its 
lubricating value offers sul)- 
stantial economic return to 
the usei, because of greater 
protection to his niuchines. 

Asphalt, which is obtain¬ 
ed from the distillation of 
certain kinds of petroleum 
or is dug from naturally- 
occurring deposits, is used 
in many places because of 
Its unique rheological prop¬ 
el ties Recently, engineers 
of the Mississippi River 
Commission tried a new 
t)pe of revetment for the 
protection of the liver h-vees 
above New Oilcans A mattress eoni- 
posed of asphalt, mineral dust, and sund, 
and containing wire reinforcunent, was 
prepared on a barge from wliieii it was 
fed into the walcT over u largf^ roller. 
One end of tlie blanket was fastened to 
the inside of the levee hut above the 
noimal flood water line, the other ex¬ 
tending to tile bed of the nver I’hiis, 
the inner surface of tlie levee and a por¬ 
tion of the bed of the river is coveied 
with a flexible, elastic hlanki*t wliudi 
resists tlie scouring, erosive aclirni of the 
strong currents of soil-laden iivei water 
Sudden shocks will not lupture this t)po 
of mattress heeaiise of tlie stKMiglli im¬ 
parted by the reinfoicement and the 
elasticity of the asphaltic mixluie An 
elastic mateiml will defoim under an 
applied force hut returns to its original 
position after lenioval of tlial force. 

A QUARTKR of a (enlury ago an 
auto lire gave 3000 to 5000 miles of 
service. Now we lik(‘ to lK>ast of the 
20,000 or even .30,000 miles we have 
driven at high speeds on u [lariii idar set 
of tires In order to bring about this im¬ 
provement the rubber is blended or com¬ 
pounded with various cheinieals that 
confer greater niechanioal strengtli com¬ 
bined with the retention of flexibility 
and elasticity for long periods of time 
The rubber is worked and kneaded be¬ 
tween great rolleis. During this calender¬ 
ing considerable heat is developed, the 
added ingredients are thoroughly dis¬ 
persed, and the flow properties of the 
rubber are greatly altered. It has been 
discovered that the properties of a sheet 
of calendered, plasticized rubber are 
different in the direction of calendering 
than at right angles to that direction. 
This unique behavior has been taken as 
an indication of the presence and orien¬ 
tation of long molecules or aggregates 
of molecules known as micelles. 






l'lli>(u l>\ Ur llobitl Miilk 

An exnmiih' of flow folding in marble. Tlii& Htonc wii 
hinuous tihnpeR hIiowii liere. PrenhUie and. esperially 


Various theories have been pioposed 
to account for the great elasticity of rub¬ 
ber. One Intel Chting view n tliat in any 
highly cla^'lic matcual llie molecules or 
gioupH of them aie arranged much like 
a mass of (joileil wire springs A push or 
pnll on the matenal compiesses or ex¬ 
tends these long molecules or molecular 
aggregates and when the applied force 
is removed the “coils'’ return to cssen- 
tially their original position. Tin* <*las- 
he pioperties of niliher can he redtjc<*il 
oi destroyed h) heat oi evci'ssive work¬ 
ing, and mav be lost if the material is 
maintained in a stretched condition for 
a long peiiod of time. This last phe¬ 
nomenon IS illustiated by the behavior 
of a lulilier hand whieh is left iitidistui li¬ 
ed about u hiinclh‘ of pujiers for a eoii- 
sidi rahle timi‘. The ruhhei no longei 
poshi sses eilhei ela'^licity or mechanieal 
strengtli, the little coils appear to havi* 
iieeonie brittle and to havi' lost their 
ability to letiiin to then oiiginal posi¬ 
tion 

Since the clay that Dr, Raeklund pei- 
fected the fust commercially useful 
svnthelic rtsin fiom formaldehyde' and 
plienol (cuiholic arid) the applications 
of these materials in our complicatt'd, 
indusliialized civilization have become 
too nurneroUsS to list Drinking cups, ash 
Hays, telephones, dental plates, beauti¬ 
fully coloicd walls and cabinets, aie a 
few examples of the many useful ar¬ 
ticles foimed fiom synthetic resins, call¬ 
ed by one iheologist ^‘organic glasses.” 
The desired object is fabricated by plac¬ 
ing a powdered resin mixture in a hot 
mold and applying piessurc. Under such 
conditions the resin particles melt to¬ 
gether and flow into a single mass which 
takes the form of the-mold. During the 
molding operation the nature and prop¬ 
erties of the material may or may not 
be altered. 

In genera), there are two types of syu* 


» not in a molten condition when it folded into th( 
, time are quite well able to aeiount for this resuli 

tlietic resin in use today, which aie 
differentiated by llicir rheological char¬ 
acteristics: the kind that lakes u per¬ 
manent sc‘t during the molding operation 
and cannot he softened again at elevated 
temperatures, and the so-called thermo¬ 
plastics that are rigid at ordinary teni- 
peiatiiies hut soften as the temperatuie 
IS raised 

C ONTROI. of the consistency (re¬ 
sistance to flow) of the synthetic 
lesins dimng their formation is very im¬ 
portant. The reactions between the con¬ 
stituent law malenals, which arc* U'-uallv 
considered to he polymerisations and 
condensations (inlernioleeular comhina- 
iions winch will continue indehnitely 
iinh'ss lialtcd by u diop in temperature 
or by chemical means), must he slccpped 
at the proper ]n>int if the finished urlich' 

IS to jios'^ess satisfactoi y properlic's. Great 
ingenuity has been displayed in demis¬ 
ing instrunicnls for measuring rapidly 
and acc’uialcly tlie progiess of these re¬ 
actions as indicated by the changes in 
the fluidity of tlie product. The flow 
jinjperties of the finished rt'sins vaiy 
from the characteristics of simple fluids 
to those of plastics possessing distinct 
elastic effects. Elasticity becomes the 
dominant property in the synthetic nih- 
bers In iliscussing these suhstancies one 
authority has said . . and perhaps in 
many cases it is only a question of defini- 
ticm whether a substance must he con¬ 
sidered as a resin or as a rubber.” It is 
interesting that some kinds of resins 
show gft^at flexibility (a bar or sheet of 
them caliche bent around a sharp edge 
without cracking) hut do not possess the 
ability to snap haclfL.into position after 
being deCormed. The materials showing 
.these unique and useful properties have 
been considered by certain investigators 
as existing in a gel (jelly-like) state, 
the lattice-work structure containing a 
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Photo by Dr Robort Balh 

Flow in molten rock. The black niatsb ut the left, and radiating lincB, are obsidian 
(volcanic glass) which flowed into cracks formed in the lighter-colored stone 


relatively hjgh content of a very visrous 
liquid, which prevents an clastic return 
after deformation. 

When a finely divided solid is suspend¬ 
ed or dispersed in a liquid tin* mixture 
frequently possesses unusual rheological 
properties. House paints are excellent 
examples of such mixtures. The same 
distinctive flow properties frequently ap¬ 
pear when a liquid (for example, an oil) 

IS dispersed in another liquid (water, 
for example) with which it is not misci¬ 
ble. Mayonnaise is such a suspension 
or emulsion. Even a catalogue of the 
presenl-day applications of dispersions, 
suspensions and emulsions, ranging as it 
would through cosmetics, foixls, drugs, 
dyes, leather and photography, would 
require considerable space. The suit¬ 
ability and usefulness of these materials 
for their intended purpose depend to a 
great extent upon their flow characteris¬ 
tics, and consequently in recent years a 
vast amount of research has gone into 
the development of new methods of mea¬ 
suring the various rheological proper¬ 
ties. We are now beginning to under¬ 
stand how these properties are affected 
by different variables: the particle size, 
size distribution, shape, and amount of 
the dispersed material present have been 
found to have o profound influence on 
the characteristics of the mixtures Of 
course the viscosity of the liquid em¬ 
ployed IS important and in certain cases 
chemical reactions occurring between 
the dispersed material and the suspend¬ 
ing liquid also have a pronounced effect. 
Since these chemical reactions can oc¬ 
cur only at the surface of the dispersed 
material, their effects will be most ap¬ 
parent when the particles or droplets 
are small (thus presenting a large sur¬ 
face area per unit weight or volume). 

Some heavy, slow-moving dispersions 


or suspensions become fluid when they 
are stirred, again returning to their 
original high consistency after standing 
for some time. Such mixtures are said to 
be thixotropic. With the passage of 
time orientation of the particles prob¬ 
ably occurs, producing a structure in 
the mass whicli can be destroyed, at least 
partially, by mechanical agitation. Then, 
when the agitation is stopped, orienta¬ 
tion begins to develop again with conse¬ 
quent increased resistance to flow or 
deformation. Another explanation, but 
the reverse of the above, has also been 
proposed in order to explain the phenom¬ 
enon of thixotropy. It has been suggest¬ 
ed that at rest the rod- or needle-like 
particles are in an unoriented arrange¬ 
ment, like a log jam in a river. The in¬ 
terlocking of the dispersed particles ac¬ 
counts, for the resistance to flow shown 
by the mixture. When, however, the mix¬ 
ture is stirred the particles arrange them¬ 
selves parallel to the direction of move¬ 
ment, like logs floating down a stream* 
and the mixture possesses greater fluid¬ 
ity. The difficulty with this explanation 
is that thixotropy also has been found 
to occur in suspensions of spherical 
bodies which cannot arrange themselves 
like logs They can, however, orient 
themselves to form a structural frame¬ 
work which can be broken down by 
mechanical agitation (stirring). 

Many of the paints and lacquers in 
use years ago were difficult to apply 
because the brush marks would not dis¬ 
appear. Thanks to the rheologist, the 
objectionable property of poor brushabil- 
ity, which is chiefly due to the presence 
of thixotropy in the paint or lacquer, 
has been to a great extent eliminated. 
For many years little progress was made 
in devising new paints and protective 
coatings, or in improving those already 


in use. Then, immediately following the 
World War, a new era in paint chemis¬ 
try was ushered in by the appearance 
of the lacquers derived from a com¬ 
pound of cotton and nitric acid, and 
known as nitro-cellulose. The synthetic 
resins mentioned above have a^ been 
developed into very useful varnishes. 

With the advent of the quick-drying 
cellulose and synthetic resin paints 
there appeared numerous problems for 
the student of flow. A finish which has 
been sprayed or brushed on a vertical 
surface must not flow under its own 
weight, but small irregularities and 
brush marks must disappear before the 
finish dries Such conditions demand a 
fine balance in the flow characteristics 
possessed by the paint. As an illustra¬ 
tion of the success attending the work 
of the modern varnish chemist, is the 
fact that synthetic resin finishes are now 
used on airplanes and, although they 
are dry and hard in a few minutes, they 
present a perfectly smooth surface. 

ANYONE who has walked on the wet 
sand of the beach has noted that 
often the moist sand suddenly becomes 
dry around his foot, but the sand immedi¬ 
ately appears wet when the weight is re¬ 
moved. This phenomenon is known 
among rheologists as dilatancy and is 
dependent upon the almost unbeliev¬ 
able fact that pressure applied to a pack¬ 
ed granular solid causes the mass to ex¬ 
pand in volume, thus creating larger 
spaces between the particles. In the case 
of the beach sand the moisture on the 
surface which made the sand appear 
wet was drawn by the forces of capillar¬ 
ity into the larger interstices between 
the grains created when weight was ap¬ 
plied to the packed granular mass. 
When the foot was raised the sand 
particles drew back together and the ex¬ 
cess water was squeezed out of the small¬ 
er interstices between the grains and 
back to the surface. Dilatancy has an im¬ 
portant bearing on the design of founda¬ 
tions, dams, or any structure composed of 
compacted granular materials. Incident¬ 
ally, if the housewife wishes to get the 
maximum amount of ground coffee into a 
can she should not press it down but 
should shake or tap the filled container. 

As we look into the future we can 
visualize rheology playing an increasing¬ 
ly greater part in the solution of the 
problems affecting man’s comfort, con¬ 
venience, and well-being* We see his 
transportation on sea, land, and air be¬ 
ing made more comfortable and safe; 
we recognize the creation of more nour¬ 
ishing, attractive, and palatable foods; 
we find rheology marching side by side 
with the other sciences to fight a suc¬ 
cessful battle against diseases which 
have affected humanity since the begin¬ 
ning of our records. We see every human 
activity influenced by the work of the 
rheologist because—everything flows! 


Mineral ^i^STE Reduced* 



Froth flotation testa in the Bureau of Mines Laboratories. Research is continually 
under wuy in these laboratories to increase the recovered values of minerals 


Conservation Progress . . . Agriculture, Industry 
Benefit . . . Miners Profit by Former Wastes . . . 
Greater National Security in Strategic Minerals 

By PAUL M. TYLER 

Chief Engineer. Nonmetal Economics Division. 

Bureau of Mines, Washington, D, C 


G etting something for nothing may 
‘ be impossible, like perpetual mo¬ 
tion, but industry manages year 
after year to get more without spending 
more. Forward-looking scientists and en¬ 
gineers still deplore the inefficient use 
of materials, mechanical energy, and 
man-power, but even a brief glance back¬ 
ward reveals that progress is being made, 
and quite rapidly. 

Nowhere is waste more deplorable 
than in the production and use of min¬ 
erals. Our supplies of mineral raw ma¬ 
terials cannot be renewed; there is no 
possibility of getting a new crop. It took 
nature millions of years to segregate de¬ 
posits that man can consume in a very 
short time. Few individual mines have 
an active life of more than a decade or 
two, and some of our useful minerals, 
provided we keep on consuming them 
at the present rate, may become as ex¬ 
tinct as the dodo, for all practical pur¬ 
poses, within the brief span of one man*s 
lifetime. Owing to the fast-increasing 
dependence of our civilization upon min¬ 
eral raw materials, the idea that we are 
likely to rob future generations of their 
birthright commands the interest of 
government bureaus in conservation. In¬ 
dustry can scarcely be expected to take 
the same lofty interest in posterity—and 
It is debatable whether a miserly cur¬ 
tailment of useful consumption would 
be in the public interest even in the 
long run—but industry as well as Gov¬ 
ernment has a stake in increasing the 
marginal utility of the minerals that it 
requires and in getting them more 
economically. 

T hat better technology permits ex¬ 
tracting more values from a given 
mineral deposit and thus enlarges our 
reserves of usable minerals is abun¬ 
dantly proved by the fact that waste 
dumps, tailings, and slag piles from the 
mining and treatment operations of fair¬ 
ly recent years are already being worked 
over, and sometimes re-worked again, 
as new methods make possible better 
commercial recoveries of the values. 
The implications of such developments 
upon the mining industries and upon 
the self-sufficiency of the Nation, how¬ 
ever, are better revealed by reviewing 
the changes that have taken place dur¬ 
ing a definite period. 

A quarter century ago, the Bureau of 
Mines puUiahed a thought-provoking 
little bulletin (No. 47), entitled “Notes 

oi ths Dirtetor, U. $, 


on Mineral Wastes.** In this bulletin, 
Dr. C. L. Parsons, the Bureau*fl chief 
chemist at the time, outlined certain op¬ 
portunities for conserving mineral raw 
materials and, more important, expand¬ 
ing their economic utility. This summary 
affords a convenient backsight from 
which we can check up a few of the 
predictions then made and review the 
actual changes that have occurred dur¬ 
ing the intervening years. 

Modem scientific agriculture is based 
upon the mineral industries in much the 
same way as the industrial and social 
accomplishments of-the present-day ma¬ 
chine age are predicated upon ample 
supplies of mineral fuels and metals. A 
great number of chemical elements are 
requisite to the growth of the plants 


that provide our foods and fibers, and 
three of them—phosphorus, nitrogen, 
and potassium—are exhausted from the 
soil so rapidly that they need to be re¬ 
placed artificially and regularly through 
the medium of fertilizers. 

In 1912, the United States—in fact, 
the entire world—^had to go to (^rmany 
for its potash. To escape this complete 
dependence, efforts were being made to 
unlock potash from feldspar, leucite, 
alunite, and other rocks, and from sea¬ 
weed. The fact had just been discov¬ 
ered that potash also was present in 
the brines of Beatles Lake, California. 
All these sources were tapped during 
the World War emergency, but wpre 
prophetic yet was Doctor Parsons* 
remark, after describing the German 


19 



20 


SCIENTIFIC AMERICAN 


JANUARY • 1939 



The microscope assists the Bnrean of Mines principal mineralogist in his identifiratlon of 
mineral specimens for the purpose of advising producers as to their commercial uses 


deposits of soluble potash: 

“No like deposits are known 
in this country, although if a 
large number of widely sepa¬ 
rated bore holes could be sunk 
in selected areas it is by no 
means improbable that beds 
would be found/’ Many years 
later, the Bureau of Mines and 
Geological Survey undertook 
a drilling campaign and now 
we have found that virtually 
inexhaustible supplies of pot¬ 
ash, some of it very high grade, 
extend in non-nulrropping beds 
beneath a wide area in New 
Mexico and Texas. Commercial 
production began in 1931. 

We still buy potash from 
abroad, much of it still from 
Germany, but new discoveiies 
have been made in other coun¬ 
tries, as in the United States, 
and no longer must we pay 
four times as much as it costs 
to lay It down on our shores. 

If we chose, we could promptly 
produce more than we are likely to con¬ 
sume. 

Nitrogen, needful for munitions and 
industrial purposes as well as for agri¬ 
culture, likewise was supplied by a for¬ 
eign monopoly. During the World War, 

0 possible blockade of the ocean lanes 
to Chile, if long maintained, would have 
precipitated a crisis that might easily 
have turned the balance in favor of Ger¬ 
many, which had already developed the 
nucleus of an industry for capturing 
nitrogen from the air. Whereas in 1913, 
the world drew nearly 36 percent of its 
nitrogen from Chile, 37 percent from 
coal, and only 7 percent from the air; 
by 1934, almost 75 percent came from 
the air, and 18 percent from coal, while 
only 7 percent was furnished by Chilean 
sodium nitrate. Production grew, mean¬ 
while, from 851,400 to 2,108,500 tons 

T he third prinupal plant food, phos¬ 
phorus, was plentiful in the United 
States even in 1912, but received atten¬ 
tion at that lime because Florida miners 
were throwing away two or three times 
as much as they saved These appalling 
losses now have been largely reduced; 
the introduction of flotation and the 
allied art of oiling-and-tabhng doubled 
.U one stroke the possible economic re- 
< overy from current production, per¬ 
mitted old tailing ponds to be re-worked 
profitably, and expanded the already 
large reserves of commercial phosphate 
rock. 

Phosphorus is a vital element in ani¬ 
mal and human nutrition as well as an 
important plant food. Unless we replace 
it in our heavily-cropped soils, not only 
will the nation be threatened with de¬ 
creased crop yields and higher prices 
lor foods and fibers but the health of 
our animals and even that of our people 


may suffer tragic damage. Last spring 
concern over our supplies reached fever 
heat. However, a Congressional Com¬ 
mittee appointed to investigate has been 
deluged with data that dispel doubts as 
to our huge reserves; the latest news 
smoked out by the investigation is the 
probable existence of billions of tons 
in bcdtock beneath Florida land-peb¬ 
ble deposits—but that is another story 

Sulfur is another mineral that was 
being exported a quarter century ago, 
since It was produced more cheaply in 
Louisiana and Texas than anywhere 
else in the world; but we were also im¬ 
porting for its sulfur content nearly 13,- 
000,000 worth of Spanish pynte, mostly 
for making sulfuric acid for fertilizer 
manufacture Even then, about one 
fourth of our acid was made at copper 
and zinc smelters, but, in the far west, 
metallurgical stacks were belching out 
enough sulfur dioxide to make three 
times the quantity of acid then used in 
the entire country. Inasmuch as many 
of our smelting plants are in relatively 
sparsely settled regions, it is still more 
economical to make acid from sulfur or 
pyrite near the point of consumption; 
but significant progress can be recorded 
in salvaging the waste sulfur gases, 
largely through integrating and expand¬ 
ing the activities of the smelting works 
ihemselvcs. 

The harmless disposal of noxious 
fumes has become more of a problem 
than it was 25 years ago, and unless the 
recovered acid can be utilized nearby for 
making some useful product that can 
be used locally or is valuable enough to 
stand the cost of shipping it elsewhere, 
the conversion of sulfur dioxide into 
sulfuric acid creates a worse nuisance 
than the gas itself. Now, however, the 
metallurgist has a new bag of tricks that 


enables him to recover the sulfur in ele¬ 
mental form. 

In the ceramic industries, great strides 
have been made m the substitution of 
domestic for foreign materials and in 
the betterment of materials. The ad¬ 
herence of potters to rule-of-thumb 
methods and their reluctance to try a 
new ingredient in their batch could not 
be dispelled so long as diflercnces in the 
practical working properties of ma¬ 
terials from different mines, especially 
clays, covild not be explained convinc¬ 
ingly by ceramic chemists. Some of 
these mysteries are being cleared up. 
The Bureau of Mines, in co-operation 
with other agencies, is working toward 
the duplication of the highest-grade 
kaolins by beneficiating (or processing) 
relatively impure clays. Improved tech¬ 
nique, including the application of froth 
flotation, affords the means for frac¬ 
tionating and re-combining these com¬ 
ponents in uniform and reproducible 
proportions, A potter who hitherto dared 
use only a kaolin from a single locality 
in Czechoslovakia or a designated brand 
of Cornish ball clay can soon obtain a 
synthetic clay that will not only work 
the same way but may be more uni¬ 
form in quality. 

T hroughout the gamut of ceramic 
industries—porcelain, enamels, stone¬ 
ware, tile, glass, refractory products, 
and even common brick—the touch of 
science and the insistence upon ever- 
bettcr products has called for better and 
better raw materials; this demand has 
been met not by exotic materials from 
far-away lands but by beneficiating 
those that lie at our own back door. 

In addition to its use in pottery, high- 
grade clay is employed even more ex¬ 
tensively in paper and increasingly also 
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in rubber and other industries. Ameri¬ 
can clays formerly were deemed unfit 
for such purposes but now, thanks to 
proper preparation at the mines, arc 
often preferred and generally are used 
instead of foreign clays except in a few 
localities where the hard facts of ge^ig- 
raphy coupled with the advantages of 
water-lwrne transport make them over 
ly expensive. That such processing pays 
is indicated by the fact that a certain 
domestic clay sells as high as $60 a 
ton, displacing not only imported clays 
hut also costly satin white for coaling 
the finest paper. Bleaching clays arc 
now exported from the United States in 
fairly large quantities, whereas in 1912. 
despite a duty, imports of English full¬ 
ers’ earth were inciea'^iiig steadily 
Typical of former waste products for 
whicli new uses have been found is 
aisemc. Foimerly 2.5,000 tons a yeai of 
this poisonous element were discharged 


intt) the atmosphere by the copper and 
lead ^melting plants of the United 
States, but most of this wastage has been 
stopped By cooling the slack gases, the 
arsenic fumes can be caught in hag 
houses or precipitated electrically. Now 
we use annually 35.000 tons of while 
arsenic, which has become one of our 
chief weapons in the far-flung warfaie 
against insects and weeds. Over one half 
of this arsenic is imported from other 
countries in which it likewise is a by¬ 
product and consequently can be recov¬ 
ered so cheaply that costs of transporta¬ 
tion largely determine the price. 

The utilization of so-called mica 
“waste” has prpgreesed to the point 


where it is mined for its own sake and 
not as a by-product. Leading its many 
uses IS the surfacing of roll roofing, now 
grown into a large industry indeed; 
present signs portend plainly a tremen¬ 
dous expansion in consumption of 
ground mica in the paint industry. Long 
ago we exhausted the current sujiply of 
waste from mica mining and factory 
scrap, and after absorbing by-product 
flake fn»m clay washing, we have taken 
to mining srlusts t4> augment our sup¬ 
plies of ground mica. 

Chemical plants that once wornod 
ov(*r getting nd of their calcium chloride 
are now able to sell all they can make 
Widely used for dust laying, it is increas 
ingly employed in the construction of 
stabilized mads, ice contn»l on highways 
and sidewalks, dust-proofing coal and 
olli(‘r inalerials, lefrigei alion, and sundry 
other industrial uses 

New uses for bromine weie sought 


eagerly for many years, but after it came 
to be used in the production of Etliyl gas- 
obnc, supplies from by-product soun'es 
became so Inqielcssly inadequate that 
the Ethyl-Dow Chemical Company in 
1931 began pumping raw sea-water m 
evei-increusing (juantitics simply to ex¬ 
tract the bromine. 

Bromine’s sistei element iodine, al¬ 
though seemingly destined always to he 
a Chilean monopoly, by virtue of its as¬ 
sociation with natuial nitrates, likewise 
has altered its status during tlie quarter 
century under review. Research develop¬ 
ed American supplies and means of re¬ 
covering it from oil-well waste waters in 
California. We still import the element 


from Chile but the price has tumbled 
from $4 to 81 cents a pound. 

Natuiul graphite continues to be im¬ 
ported, thwarting several attempts to 
draw economically upon our large do¬ 
mestic reserves, but to offset this we 
are substituting manufacluied graphite, 
artificially made from anthracite or coke, 
for important uses; and by modifying 
out foundry and fine steel making prac 
tices, we no longer depend upon cer¬ 
tain qualities of foreign graphite that 
formerly were deemed essential During 
the World War, we were tremendously 
concerned as to our ability to bring 
graphite halfway around the world from 
Ceylon and Madagascar to supply our 
munitions plants, but graphite has ceased 
to he listed among the strategic minerals 
Fluorspar, harile, and asbestos are in¬ 
dustrial minerals that we keep on im¬ 
porting in substantial amounts, but by 
progressively reducing mining waste and 
perfecting methods of treatment, our de¬ 
pendence upon foreign supplies has be¬ 
come less and les-i 

A mong non-melalbc mineral products, 

• probaliiy none has made nioie sub- 
stanlial pi ogress than Portland cenieril, 
the annual production of which doubled 
s<uiie years ago its 80 million barrel 
maik first passed in 1912. Technologic 
advances m the manufacture and utiliza¬ 
tion of ceim nt have paced the increase in 
output, but more important perhaps is 
the hi nefit upi>n other industries. Largelv 
in conseqmiKt‘ of l!ie increased use of 
cement, tin* piodinlion of sand and 
gravel has tM lib d in v<»bime, a tremtmd- 
ous growtii has oecuned in the U'-e of 
crusht'd stone, and great quantities of 
otheiwisi* worthless slag aie finding a 
jnofilable outlet as aggiegates for mix¬ 
ing with cement to make ctmerete To 
show the inter relationship of industru s 
It may be well likewise to note that all 
these indusiijfs owe much uf then 
giowlli to tile demand for good roads 
rreati'd by the automobile and converse¬ 
ly that the number of automobiles and 
sales of gasoline wlieiewith to run them 
would nevci have expanded to their pies- 
ent proportions liad we lieen unable to 
use these materials for making good 
loads cheaply. 

The foregoing examples cover only the 
indnstri'il minerals discussed in the anal¬ 
ysis and forecast made by the Bureau 
of Mines 25 years ago. There is no need 
to recite similar developments in the 
equally broad field of metals. Enough 
has been said to show that progress, re¬ 
markable progress, has been made 
toward eliminating waste, that minerals 
generally can be won more economically 
than ever before, that consequently they 
cost less in terms of human effort and 
less in comparison with other commodi¬ 
ties, and that our country has gtown 
more nearly independent of foreign sup¬ 
plies of minerals. 



Developing a practical pepiiralion of niinernb in a iiingiietic machine. Such re- 
search has resulted in large gams in (oiiseivation of our niinernl resources 





Tales the Bullet Tells 


FBI Experts Co-operate with Local Officers . . . 
Apply Laboratory Science to Study of Evidence 
. . . Give Full Reports . , . Attend Local Trials 

By J. EDGAR HOOVER 

Director, Federal Bureau of Investigation 


T he value of the scientific examina¬ 
tion of firearms evidence is well 
known to Jaw enforcement officers 
and an ever increasing use is being made 
of such evidence both in the investiga¬ 
tion and prosecution of criminal cases. 

The section of the Technical Lal)ora- 
tory of the Federal Bureau of Investiga¬ 
tion which is devoted to firearms idcntifi- 
catjon has had a ver) rapid growth. 
Over 560 cases requiring technical study 
of firearms evidence were examined dur¬ 
ing the year 1937 This is an increase of 
nearly 400 percent over the number of 
cases received during the year 1934. 
Cases were received horn every state m 
the Union. Over 40 percent were sub¬ 
mitted by slate and local law enforce¬ 
ment agencies. In many cases, a hre- 
arms examiner from the Technical Lab¬ 
oratory was called to appear in court to 
testify regarding his findings, and there 
has not been a single instance in which 
the firearms testimony has been success¬ 
fully refuted. The services of an 
firearms examiner as an expert witness 
are furnished as a matter of co-opera¬ 
tion without charge to law enforcement 
agencies in criminal prosecutions. 

The FBI Technical Laboratory is 
equipped to handle many different 
types of firearms examinations. A most 
common type of examination is that in 
which lest bullets from the gun of a 
subject are compared with those found 
at the scene of a crime Such examina¬ 
tions are very often made with prosecu¬ 
tion of a certain susspect lieing depend¬ 
ent upon the results of the examination 
In such cases, if an identification is ef¬ 
fected, enlarged charts are prepared in 
the Laboratory to illustrate the hrearmb 
identification so it can be explained more 
easily to the Jury. 

Law enforcement agencies are more 
than ever before utilizing the FBI Te<h- 
niral Laboratory for firearms examina¬ 



tions as an aid to their investigation of 
a crime, even though no suspect is m 
custody The investigation can be maie- 
lially assisted if, from the examination 
of an evidence bullet, the caliber and 
type can he ascertained. As an aid to 
such comparisons, the FBI Technical 
Laboratory maintains a reference collec¬ 
tion of standard ammunition specimens. 

The firearms section of the Technical 
Laboratory also maintains a file of rifling 
^specifications of the principal types of 
weapons manufactured in the United 
Slates and foreign countries. This file 
IS of particular assistance in enabling 
the examiner to determine the type and 
make of gun from which the evidence 
bullet or shell was fired Exact meas¬ 
urements of the rifling marks on the evi¬ 
dence bullet can be secured if the bullet 
IS not badly deformed. These measure¬ 
ments can then be compared with the 
rifling specifications and very often the 
lype of gun from which the bullet was 
fired can be ascertained. This informa¬ 
tion can be of great value to the investi¬ 
gation of a case in apprising the investi¬ 
gating officers that particular attention 
should he paid to a suspect in posses¬ 
sion of that type of weapon. 

T he Technical Laboratory also main¬ 
tains a reference collection of fire¬ 
arms which now numbers over 400 spe¬ 
cimens. This collection offers valuable 
assistance for comparison purposes where 
unusual types of weapons are submitted 
foi examination. 

Examinations may be made with a 
view of determining the exact powder 
residue pattern appearing on clothing. 
Frequently, clothing of a person who 
has been shot is submitted to the Lab¬ 
oratory along with a weapon belonging 
fo a suspect who admits the shooting but 
claims it was done under conditions of 
self-defense and at a certain distance 
from the murdered person. First, the 

Test shols to show powder '^tattoo¬ 
ing** on cloth. Left: Muzzle of tented 
gun at six inches distance; and, 
right, three Inches.(About half size) 


powder residue pattern, if any, around 
the entrance hole of the bullet in the vic¬ 
tim's clothing 18 determined. Then, shots 
are fired with the suspected weapon 
through material similar to the clothing 
of the victim and the powder residue 
pattern surrounding these test shots at 
various distances can be ascertained. In 
the event a powder residue pattern sim¬ 
ilar to that surrounding the entrance 
hole of the bullet in the victim’s cloth¬ 
ing ran be obtained, the probable dis- 
lance from which the original shot was 
fired by the suspect can be determined. 

Various other examinations in con¬ 
nection with firearms can be performed. 
Tests to determine penetration and tra¬ 
jectories are often conducted when the 
results of such tests have a direct bear¬ 
ing on the crime in question. 

It has been suggested that local law 
enforcement agencies submitting evi¬ 
dence for examination should observe 
and record all information relative to 
the condition and position of the gun 
and ammunition specimens when found, 
always keeping in mind the possibility 
of developing latent fingerprints of value 
on the gun and ammunition specimens. 
The gun as well as the bullets and shells 
recovered should be handled with ex¬ 
treme care in order that the microscopic 
marks of identification thereon will not 
be distorted or obliterated. Great care 
should be exercised in packing the speci¬ 
mens for shipment and each specimen 
should be marked by the investigator in 
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An ^evidenc«*' bullet U clamped under one objective of the compariBon micro- 
scope, a test bullet under the other. Adjustments bring markings into juxtaposition 


order that the specimen can be identi- 
fiedf if necessary, in court 
Whenever there are found marks 
caused by the explosive, they are ex¬ 
amined to determine, if possible, the 
kind of powder used. By an examination 
under the microscope, the difference be¬ 
tween smokeless and black powders may 
sometimes be determined. The grains of 
black powder appear to resemble coal 
in shape and are black or brownish- 
black. The grains of smokeless powders 
are made In particular shapes which en¬ 
able them to be identified by use of the 
microscope. Many of them are formed 
into tubes, like spaghetti, or ribbons, 
which are then sliced to make the pow¬ 
der. Smokeless powders arc usually 
entirely consumed by the explosion, 
whereas black powder usually leaves a 
residue. 

Tbe distribution pattern of burned 
and unburned powder around the hole 
made by the entrance of a bullet is use¬ 
ful in estimating the distance of the 
weapon from the object. If practically 
no ^'tattooing,** as this is called, appears 
around the entrance hole, it is assumed 
that the weapon was held moi e than twi» 
or three feet from the object. The 
amount of spreading of the powder 
marks from the entrance hole indicates, 
with reasonable accuracy, the distance 
at which was held a weapon fired at less 
than two feet. That is, these; distances 
vary for the different calibers, powder 
charges, lengths of barrels, and amount^* 
of wear. When it is ascertained what 
kind of ammunition was used in a par¬ 
ticular case, and the weapon is found, 
then by using the same ammunition, 
tests may be made through whicli it may 
be estimated at what distance the weap¬ 
on was held to cause ‘"tattooing*^ sim¬ 
ilar to that observed. 

B y chemical analysis also, the nature 
of the powder may be determined. 
In this connection, the fact that the pow¬ 
der contains nitrates or nitrites enables 
a very sensitive chemical test to be used. 
A solution composed of diphenylamine 
and concentrate sulfuric acid applied 
to the powder marks indicates the pres¬ 
ence of nitrates or nitrites by an intense¬ 
ly blue color. This test is sometimes use¬ 
ful in determining whether a death is a 
suicide or a murder, by indicating the 
presence of burned powder on the hand, 
from which it is ^lifted’* by paraffin. 

As an example of FBI co-operation 
with local peace officers, consider this 
recent case. On January 3, 1938, Everett 
B. Hughes of Pueblo, Colorado, shot and 
killed his wife. He was subsequently ar¬ 
rested and confessed the shooting but 
strongly maintained that be had acted 
In self^efense. 

Hughes presented the following ver¬ 
sion of the orkne-^a version which was 
difficult to controvert because there were 
no eyn^wknessas to the shooting: 


His wife, the victim, hated him and 
hud threatened to leave him in favor of 
another man. On the night of the killing 
she had become particularly belligerent 
and had seized a revolver and had 
started advancing toward him, giving 
every indication that she intended to kill 
him then and there. He had no chance 
to escape, and being in fear of immediate 
death, he had seized a .22 rifle standing 
nearby and hud fired a shot which passed 
through her head and caused her im¬ 
mediate death. He was then extremely 
frightened and took the victim's body to 
a spot in the countiy nearby wheie he 
buried it in a shallow grave 

Hughes claimed that the burial was 
not occasioned by a feehng of guilt but 
was merely the natural consequences 
of his fright. 

The Sheriff’s Office at Pueblo, Colo¬ 
rado, bebeved that this was a cleverly 
planned and deliberate murder and in¬ 
tensive investigation was launched into 
the circumstances surrounding it. 

It was found that Hughes had, a few 
days before the murder, secured from 
the victim a number of sheets of paper 
bearing her signature on the bottom. He 
had secured this writing under pretext, 
advising his wife that they were to be 
used to write verses on in connection 
with festivities in the Hughes home on 
New Year’s Eve. Hughes had written a 
few verses on these slips of paper, but 
he had kept some and had written type¬ 
written letters to his son and daughter 
over the victim*s signature, which stated 
that the victim hated him and was soon 
to leave him. He had even typed a letter 
to himself which contained a similar 
message. These circumstances indicated 
that Hughes had been planning the mur¬ 
der of his wife for some time. 

Examination at the scene of the crime 
indicated to the investigating officers 
that the murder had been brutally and 
quickly executed. Although Hughes 


maintained that his wife had been shot 
while moving toward him in one part 
of the house, a chair, in another part of 
the house, contained stains that resem¬ 
bled blood. It appeared that Hughes had 
shot his wife while she was sitting in 
this chair unaware of danger. 

The section of the chair containing 
stains, and the .22 caliber rifle belonging 
lo Hughes, were transmitted to the Tech¬ 
nical Laboratory of the FBI for exten¬ 
sive analysis and tests. Findings of the 
examiners were furnished to the Sheriff’s 
Office at Pueblo, Colorado, and two of 
the examiners were present as witnesses 
when Hughes was tried for murder in 
March. The expert who made the exami¬ 
nation of the chair testified that the chair 
contained stains of blood. This testimony 
nullified the statement of Hughes that 
the victim had been shot in another part 
of the house while moving toward him. 

O THER testimony was given by a fire¬ 
arms identification examiner from 
the laboratory to the effect that Hughes’ 
gun had fired the shot which took the 
victim’s life. Further testimony given by 
this examiner was of vital importance in 
attacking Hughes’ version of the crime. 
As a result of tests conducted in the lab¬ 
oratory, he was able to state that the 
gun used in the murder would make a 
powder residue pattern similar to that 
which surrounded the victim’s fatal 
wound only when held within less than 
one-half inch from the object through 
which the bullet passed. This absolutely 
contradicted Hughes’ statement and gave 
valuable support to tfie State’s conten¬ 
tion that Hughes had^^eld the gun al¬ 
most in contact with die victim’s head 
while she was sitting in the chair, pocsi- 
bly sleeping, and had then pulled the 
trigger. Hughes’ story of shooting his 
wife while she was advancing toward 
him and still at some distance was thus 
discredited. 
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Steel 


IN THE 


Theme 


New York World’s Fair Theme Center... Perisphere 
and Trylon . . . Design and Construction Presented 
Unusual Engineering Problems... Unique Structures 




Dto by Rlchart Witrta 

Dominating, even before completion, where they 
will be the center of attraction at the 1939 Fair 


T he most unusual sight al the New 
York World’s Fair of 1939 will 
never again be more than a memory. 
At least that is the opinion of those en¬ 
gineers, designers, and construction men 
who had a part in fabricating and erect¬ 
ing the steel for the Perisphere and 
Trylon, Theme Center of the Fair 

Whoever said that ‘‘looks are deceiv- 
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Factory test-assembly to assure fit of lower part of the Perisphere. 

Below: The Trylon starts upward as Perisphere supports arc erected 

ing” might have had the Perisphere in 
mind. Externally, this huge sphere is 
indeed the essence of simplicity, but 
internally it is one of the most complex 
engineering jobs ever tackled and com¬ 
pleted successfully. 

The Trylon stands as a sentinel over 
the Theme Center’s major structure. It 
will function during the Fair as a direc¬ 
tion finder for traffic from all points of 


the compass. Traffic control in the Fair 
grounds proper will be guided from this 
tower. But from an engineering point 
of view, the Trylon follows customary 
practice in design and construction, 

“Never in our many years of con¬ 
structing bridges, buildings, and other 
steel structures in practically every 
country in the World and under all 
manner of weather and climatic condi¬ 
tions, have our engineers ever met with 
a problem more unique or interesting 
than the Perisphere,” said L. A. Pad- 
dock, President, American Bridge Com¬ 
pany, subsidiary of U. S. Steel Corpora¬ 
tion. 

Although the Perisphere will appear 
as a single globe when finished, it is 
actually a sphere within a sphere. In this 
structure, however, the two spheres do 
not have a common center. The inner 
sphere, which will contain huge revolv¬ 
ing platforms, is raised a distance of 
three feet, although it will be attached 
firmly to the outer sphere by means of 
trusses to form a single shell- This type 
of construction was necessary in order 
to provide space for the heavy drum 
girders and other steel members which 
are required for the support of 9,000,- 
000 pounds which the Perisphere will 
weigh when finished. 

“In buildings of today, comparatively 
few of the structural steel members are 
curved, hut in this Perisphere all pieces, 
except columns and center plates, will 
have curved or warped surfaces to fit the 
contour of the spheres, and it is these 
conditions which, in certain instances, 


Large, aesemhled, rurved girders are 
lifted into place and rivetted as the 
Perisphere begins to show its shape 
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gave our engineers mathematical head> 
aches,” Mr. Paddock said. 

In order to make absolutely sure that 
every piece would fit exactly as planned 
by the engineers, the main trusses were 
assembled and the field splices reamed 
while assembled in a jig at the Ambridge, 
Pennsylvania, plant, and then disman¬ 
tled for shipment to the Fair site. 

A huge ball such as the Perisphere, 
standing as high as an 18-story building, 
will present considerable resistance to 
the wind. This factor introduced one of 
the important problems. When finished, 
the Perisphere will be able to withstand 
a wind of 90 miles per hour. There is 
nothing alarming in this, however, for 
although a wind of this velocity produces 
a pressure of 30 pounds per square foot 
on the flat surface of a bridge truss, it 
produces a pressure of only 15 pounds 
per square foot on the surface of a 
sphere, as was determined in wind-tun¬ 
nel tests. Therefore, there need be no 
fear that the Perisphere will blow off its 
pedestal and go bouncing across the 
meadows. 

T he Try Ion, which towers 700 feet 
high—taller than the Washington 
Monument—is unusual among tower 
structures because in the past they have 
generally been left open so that the struc¬ 
tural steel is visible and so that they 
would offer a minimum of resistance to 
the wind. The covering on the Trylon 
made it necessary to introduce added 
strength in structural steel to overcome 
wind resistance, but even so, the top of 
the Trylon may sway through an appre¬ 
ciable arc as do all structures of great 
height. 

In order to support the extreme load 
of the finished Perisphere, including the 
thousands of people who will visit it 
hourly, the eight columns holding it up 
rest on mats of reinforced concrete 12 
feet below the ground, and these mats 
are themselves in turn supported by 528 
creosoted^ 90-foot, wooden piles, driven 
down hilD the swampy soil. 


An idea of the size and weight 
of Perisphere Btmrtural steel may 
be gained from this photograph 
of rivetting operutions nnder the 
huge sphere^e curve near the base 


Upper right: The three-sided 
tower known as the Trylon 
had to be strongly construct¬ 
ed to withstand high winds 


Right: Pointing high into the 
air, the Trylon steel receives 
the first of its covering, or ont- 
ftiide wall, from the top down 


Below: Still unfinished—the 
two theme structures, the 
bridge that connects them,and 
the spiral ramp, or helicline. 
All these will be covered 






A Billion Gallons a Day 





Left: One of the elec¬ 
tric motor ingtallationi 
of the Colorado River 
Aqueduct pumping ays- 
tem, by means of 
which water will be de¬ 
livered from the Colo¬ 
rado River through 
242 miles of canals* 
tunnels, conduits, and 
siphons to Los Angeles 
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W HEN the Colorado River Aqueduct 
is oompkted a few years hence, 45 
huge electric motors will drive pomps 
to lift 8300,000,000 pounds of water 
daily and deliver it from the setting 
basin above Parker Dam to Southern 
California, The toul height through 
which this water will be lifted is 1616 
feet, to be accomplished in five steps, 
nine pumps working at each pumping 
plant. The pumps, set below water level 
to be self priming, will be connected to 
the motors throu^ 40-foot-long steel 
shafts. Details of this engineering feat 
arc shown in the accompanying photo¬ 
graphs .—Andrew R. Boone, 
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Below: Since the pumps are connected to the mo¬ 
tors through long shafts, the scroll eases of 
the pump units are accurately leveled by n 
plumb bob and a spirit level on horizontal beam 
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One of the scroll cases within which the impeller of one of the huge pumps 
will rotate. These cases, placed below water level, will be set in concrete. 
The impellers will throw water outward and force it upward throng pipes 


Below: Pump replacements and repairs will be difficult and ex¬ 
pensive, BO the greatest rare is taken to insure proper running 
fit between bearing surfaces. Here two engineers are 
ing up** one of the large bearing rings used in the pnmps 


Below: The 35-ton rotor of one of the electric motors which are capable 
of developing 12300 horsepower each. When these motors are In 
operation they wiU he cooled by air moving in a closed circuit and 
kept at the proper temperauire for best efficiency by water circnlction 
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A MONTHLY DIGEST 


Danger in Low Voltage 
Electric Shock 

1 0W voltage ‘•hoek** of even 12 voU*^ can 
J be dangerous, H. W. Arlin of the Wcsi- 
jnghoiise Electnc and Manufacturing Com¬ 
pany told a meeting of the Safety Congrt-s 
Despite the genera! heltef among work* 
men that voltages up to 110 to 220 \oUfi can¬ 
not produce fatal shock nnles'^ a man has a 
weak heart, Mr. Ailin cited reports on tests 
conducted hy varioiis organizations wlucii 
show that when an electrical circuii is com¬ 
pleted through a wet contact, any voltage ui 
excess of 12 volts is dangerotis—SV/e/ifC 

Service, 


New Building Mai lkial 

B y treating with lime tlic Masr<> Injiiors 
from the pickling of ntee], a new type 
of building block having valuable pjopcrties 
ia being produced. Steel mills have had difli- 
culty in the past in disposing of the waste 
acid fiom the pukling of steel since this 
cannot he dumped into at reams. The prepa¬ 
ration from this waste of a salisfai lory build 
mg Mock IS expected to convert this liability 
into an asset The blocks, markcti‘(l under 
the Hade name of Ferron, consist pnnrtpally 
of cdUium sulfate with an admixture of 
oxide of iron Tiiey are liglu in weiglil and 
posse ss some advantages over c usioniary gyp¬ 
sum blocks although tin v have j brown 
color.—D II K. 


Microscope Lens; 
Planachromat 

A n important forward •'Ipp in lons-niaking 
L Hud the end of a long period of re¬ 
search is marked hy the annoiineement, from 
Carl Zeiss, of the Planachromat, a new 
microscope objective which gives equal 
sharpness in dehmtion tliroughoiit the whole 
field of vision, ^^enHcs just received ^rom 
the laboratories m Jena are considered to 
he a definite improvement on microscope oM 
jeoHves available up to now 
Heretofore the field of magnification could 
be made flat only at the cost of lessening 
definition at the center While the spot at 
the center of the field was sharply m focus, 
the field became increasingly blurred toward 
the edges. Scientists had to Ikj satisfied with 
having the utmost clarity at the center of 
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tilt field at the expense of the surrounding 
area, laiher than eijunbred luit lessened 
definition 

At present ibe new lense'^ are available 
ui two magnifications, 9\ and 40x. or the 
low and the medium inembeis of ihv usual 
battery of dry lenses 

Shock Absorber for 
Steel 

HE 190,000-poiind flywheel hliown in our 
illustration is being “faced” to a perfect 
circle in the East Piltshurgh works of tlie 


Wc'-tinghoube Electric & Manufacturing 
Company before it goes to work as a riisbion 
of power in a steel company's blooming mill 
Part of a 6000-kiluwatt motor-generator unit 
built by Weatinghouse for the steel concern, 
the flywheel will maintain the generator at a 
steady power output despite peaks and re¬ 
cessions in load requirenu*nis as steel billets 
arc pressed between the mill rolls. 


Rifle Shell Fire 
Alarm 

I ONG-nfle shells of .22 caliber and made 
J by Remington, pruned, lint with no 
lead bullet or powder charge, are now liemg 
used on airplanes in connettion with a fire 
alarm system. Tlie sliells are mounted at 
strategic jKunts about the engine, and from 
tliem rubes lead to the instrument panel 
Flame «i heat of 250 degrees explodes a 
shell, flashes a signal, sounds an elertne 
alarm 

When tlie force of the explosion flicks the 
red signal light, the pilot releases, through 
distribution pipes, carbon dioxide ga*^ whith 
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Steel usually hidden from sight in ordinary building construction, will 

remain exposed in the ^inside out** exhibit building of U. S. Steel at the New 
York WorldV Fair. Here is shown the skeleton taking shape, ready to support a 
Htainless-stcel dome 66 feet high and 132 feet in diameter. The shape of the build¬ 
ing carries out the motif of the Fair's Theme Center ^hirh is described in some 
detail on page 24 and illustrated on the front cover of this number 


envelops the engine and snuifs out the fire. 

The alarm system is valuable on planes 
with outboard motors on the wings where a 
flare in a motor housing could not easily be 
seen. 

This new device has also been constructed 
to operate an automatic flre-extingmsher, 
from which the carbon dioxide gas is re¬ 
leased at the instant of the explosion. 

Many American-built transport planes are 
equipped with this device. The Argentine 
Government recently purchased 100 planes 
for its army and navy, 60 of which are 
equipped with the Lux Fire Detector Sys¬ 
tem, which )8 manufactured by Walter Kidde 
and Company. 


r ^ 

SWEET SMELLS 

HUGE outlet for sueet smells 
is the cigarette industry. Al¬ 
though frankly perfumed cigarettes 
have only a small market, ever> 
widely used cigarette is flavored; 
that is, it contains some spice, ex¬ 
tract, essential oil, or sugar that 
will modify the taste and odor of 
the tobacco. In 1929, for instance, a 
favorite was coumarin; one manu¬ 
facturer found that maple sugar 
gave somewhat the same smell and 
used 4,000,000 pounds of it in a 
year .—Technology Review. 


One-Man Submarine 

ARLY rising residents of Michigan City 
on a recent Sunday morning gaped in 
astonishment at a strange object that was 
passing through the streets as they stepped 
out to gather in the morning milk. The ron- 
Invanee looked for all the world like a huge 
speckled trout mounted on an automobile 
trailer—a trout with adenoids, for its mouth 
appeared to he open; a trout with two halc- 
ful-looking eyes, no fins and a queer kind 
of tail. 

Some of the ciinous threw on a few clothes 
and set off in hot pursuit. Down at the water 
front they got a letter look at the contrap¬ 
tion which turned out to bo a one-man sub¬ 
marine. It was about eleven feet long, three 
feel high, and about two feet through the 
middle. 

According to Barney Connett, a garage 
mechanic by trade, the body was made of 


steel and weighed jiiM over a thousand 
pounds. The power plant, he said, ennsisled 
of five regular Kathonode automobile bat¬ 
teries, four of which furnished the power for 
the 38 mile crossing of Lake Michigan. 

When everything was ready, Barney low 
ered himself into the cramped intcru'r and 
pulled down the hatch cover which looked 
like an over-Bue pith helmet with a flag pole 
on It The flag pole, of course, was Barney's 
pen scope. 

The little craft began moving silently out 
into the lake and Barney submerged until 
only the periscope was visible from shore 
1'he inventor claims his sub will go to a 
depth of 31 feet, but you can’t go down that 
far with a four-foot periscope—not and still 
see where you’re going. So Barney stayed 
within about three feel of the surface Be¬ 
hind him came the Idler, a 65-foot sloop car¬ 
rying two professional divers—just in rase. 

About eight miles out from Michigan City 
the under-water craft ran into a storm, but 


her baitcries pushed the boat steadily 
through the rough water. 

When the submarine purred into Navy 
Pier, Chicago, and Barney climbed out, the 
sub was still going strong, he said, but ho 
was exhausted—and happy. He had done 
what he set out to do 


Fingerprinting Chemical 
Compounds 

-RAY diffraction patterns produced by 
crystalline compounds have long been 
used in chemical investigations. Full useful¬ 
ness of these patterns, which arc character¬ 
istic of the material investigated, has been 
impossible in the past because no sure meth¬ 
od of indexing multitudes of patterns ex¬ 
isted. Recently such a system has been de- 
vmed by chemists at the Dow Chemical Com¬ 
pany and applied to the patterns produced 
by a thousand different chemical compounds. 
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This system of classification, which is capa¬ 
ble of extension to other compounds, pro¬ 
vides a method of identifying chemical com¬ 
pounds as sure and accurate as fingerprinting 
identifies persons. 

Diffraction patterns are made by placing 
a small specimen of powder of the unknown 
material in a narrow beam of X rays which 
are thereby refracted to make a record on a 
photographic film. This record consists of 
lines in different positions, characteristic of 
the arrangements of atoms in the material 
investigated. The important value of the 
method lies in the fact that it will detect 
and make a permanent record of the various 
materials present in a mixture without de¬ 
stroying the sample or otlierwwe affecting 
A. 

The Helicopter 
Triumphant 

AT the Franklin Institute, under the aiis- 
pices of the Philadelphia Chapter of the 
Institute of the Aeronautical Sciences, there 
was recently held the first meeting ever de- 
voted exclusively to Rotary Aircraft Begin¬ 
ning with an introductory paper intended to 
give a comprehensive view of the entire art 
by the Aeronautical Editor of Scientific 
American, papers were delivered !>> almost 
all the outstanding exponents of the Aiiio- 
giro, the Gyroplane, the Convertaplane, and 
the helicopter. Space will permit us to cover 
only the most significant features of tins 
highly successful gathering 

The honors of the nieeiing went lo the 
helicopter W lyaiireiice Le Page showed a 
film of the Focke Helicopter which we have 
desenhed in these columns The film was 
positively astounding The machine per- 



Side and front views of Ha filer's 
rotor plane employing side flaps 


formed the most marvelous evolutions inside 
a hall, flew forward at 7fi miles an hour, 
haikward at 18 miles an hour, hovered, turn¬ 
ed around its own axis, all under perfect 
control That highly distinguished aeronaii- 
tiial engineer Grover Loemng confirmed the 
asiminding characteristics of the machine. 
On one occasion he stood beside Professor 
Focke, when an inexperienced pilot was in 
the cockpit Not knowing what to do, he 
brought Ins machine completily to rest 
some ten feet from the ground, and called 
out **jras Soli Ich Thun^'*! 

But although the Focke-Wulf helicopter 
has broken all records, and oonHlitutes a re 
markable achievement, the helicopter is still 
in the rapidly evolving stage and many other 
forms Will doubtless present themselves. 

As we had occasion to state previously. 


it is highly desirable to have a helicopter 
with the liRing qualities and the simplicity 
of a single large lifting airscrew. But since 
the large airscrew turns slowly its reaction 
torque is high. This is how two excellent 
engineers propose to meet the reaction 
torque while using one rotor: 

Raoul Hafner (of Hafner Gyroplane fame, 
a windmill type which has been most suc¬ 
cessful in England) is about to construct a 
craft in which a relatively small rotor will 
be used, turning rapidly so as to give effi¬ 
ciency m forward flight and a relatively 
small reaction torque. Combined with this 
Mr, Hafner will use a long, slender fuselage, 
provided with two side flaps front and rear. 
These flaps, displaced in the downwash of 
the rotor, will produce lateral forces, which 
will take up the reaction torque with a min¬ 
imum of air drag This ingenious idea was 
very well received. 

Professor Montgomery Knight suggests a 
different plan. He will employ a single blad- 



Knight’s bingle-blade rotor plane 


ed airscrew ^suitably counterbalanced) and 
instead of using a mechanical transmission 
will supply compressed air to the tip of the 
blade. The air ejected from the blade will 
drive It around, so again reaction torque 
will be eliminated in a highly novel form 
of direct lift machine. This idea was sub¬ 
jected to many criticisms such as the diffi¬ 
culty of balancing a single rotor and the 
fact that another conversion of energy is 
introduced (instead of the efficient tilting 
forward of the rotor lo produce propulsion) 
and a very inefficient one at that. 

Indicative of the wide interest existing in 
this art IS the fad that Edward Noble, chair¬ 
man of the Civil Aeronautics Authority, ad¬ 
dressed the gathering at a banquet which 
took place during the highly successful and 
interesting symposium.— A. K. 

A Stall Warning 
Indicator 

HE Stalling'* of an airplane wing, 
which occurs when the nose is raised 
too much, is highly undesirable, since it may 
lead to loss of control, falling off on one 
wing, and sometimes to an unpleasant spin. 
With stalling of the wing, the airspeed 
drops and in horizontal flight the airspeed 
meter is in itself a stall indicator. But in 
making a turn, the lift is greater than the 
weight of the airplane, because centrifugal 
forces have to be met, and the Sftalling speed 
is in turn higher than the stalling speed 
in ordinary, straight flying. Thus the air¬ 
speed meter becomes a very poor guide to 
safety in maneuvers. 

To meet the difficulty the N,A.C.A. has 
developed a special stall indicator. Near 
the tip of the wing, close to the leading edge 
and just above its surface, there ie placed 
a Pitot or pressure head. At the leading edge 



Airplane stall indicator 

of the wmg, ahead of the Pitot, a sharp edge 
is fitted With this introduction of the sharp 
edge, a local stall and loss of pressure at 
the Pitot tube occur well ahead of the gen¬ 
eral stall of the wing. When this local loss 
of pressure occurs, a contacting device auto¬ 
matically closes an electric circuit, and an 
elertric horn in the cockpit gives a warn¬ 
ing blast. 

Full flight experiments at Langley Field, 
in a small Fairchild airplane, have shown 
that while this machine stalls at 42 miles an 
hour, the horn blows at 59 miles an hour 
The pilot thus receives a warning well ahead 
of I he danger zone. 

There are minor difficuliies lo overcome. 
The pressure tube must be heated to pre 
vent ice formation, and the device must he 
so arranged as not to increase atr drag 
- the perpetual enemy of the airplane con- 
sliurtor Nevertheless, it is clear that this 
ingenious and simple device is a valuable 
safety measure K 

Absolute Altimeter 
AND Collision Indi¬ 
cator 

I N our opinion the development and suc¬ 
cessful testing in a Boeing transport plane 
of an absolute altimeter and oollison indica¬ 
tor is one of the epoch-making advances in 
aviation. The absolute altimeter was de¬ 
veloped jointly by Bell Telephone Labora¬ 
tories, Western Electric, and P. C. Sondretto, 
Superintendent of the Communications Lab¬ 
oratory of United Air Lines, 

The basic principle of the device can be 



Sfmplifiedl diagram ol ofiargtiAb of 
Che aewert radio abiqlato idCiiiieitar 
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A mobile airport provides merhanirnl servicing facilities in the field 


simply stated. A s1iort*wmve radio signal is 
transmitted from the airplane to the earth. 
The signal is reflected back from the earth, 
the time elapsed in the reflection of the 
signal is measured, and this time is trans¬ 
lated into a direct and accurate meter read¬ 
ing of the plane’s altitude in feet. Due to 
the use of an ultra-high frequency the al¬ 
timeter is entirely free from static inter¬ 
ference. Despite any weather conditions, 
or irregularity of terrain, the pilot can read 
his height directly above the earth whether 
it js only a few feet or is thousands of feel. 
\ warning signal can be incorporated in the 
apparatus. Also, the altimeter can be direct¬ 
ed forward at any desired angle, serving 
then as a collision indicator against moun¬ 
tains or other obstructions. The weight of 
the apparatus is only 40 pounds. 

This sounds very simple, but our readers 
will agree that an enormous amount of re¬ 
search work must have gone into the inven¬ 
tion 

A really technical explanation is not yet 
available. No doubt it will find its way 
pventuaUy into the technical journals. But 
the accompanying diagram will serve to 
give a general understanding of its function 
mg (Sec lower right drawing,oppo8itepage.) 

In this diagram, A is the radio transmitter 
operating on a frequency of 500 megacycles, 
the highest frequency ever used for prar^ 
heal purposes in short-wave radio The Iran**- 
mitter is connected to the traiisniilting an¬ 
tenna E only 12 inches long, located below 
the wing of the plane and about eight feet 
from its center This transmitting antenna 
sends a signal G to the ground /, not m the 
form of a pencil or beam of radio waves, 
hut in a large hemispherical pattern. The 
ground J reflects this radio energy back to 
the plane where it is received by the re¬ 
ceiving antenna F. The radio receiver D, 
connected to the antenna F, receives a wave 
K from both the transmitted wave and 
the reflected wave. The interference thus 
created is measured by the device 6, and 
by suitable calibration the measuring meter 
gives a reading on the “Terrain Clearance 
Indicator” B. 

We hope that the instrument proves just 
as satisfactory in actual service u has 
in the laboratory and in the experimental 
flights.— A, K, 


Unitwin Power Plant 

D etails are now available of the l!ni- 
twin power plant in which two Meuasco 
Buccaneer engines will be coupled to a single 
propeller in such fashion that when one en¬ 
gine fails the other will still keep the air¬ 
screw going. The advantages of such an ar¬ 
rangement are obvious. With the ordinary 



Unftwiii 


twin-engine power plant, with each engine 
mounted out on a wing, the failure of one 
engine sets up a turning moment which has 
to be rapidly counteracted by the pilot Also, 
long leads have to be provided from the 
pilot’s cockpit to the engines. With the Uni- 
twin, all the safeguards against failure of 
one engine are provided, yet the turning mo¬ 
ment IS completely eliminated. Flight on one 
engine is thus much more of a certainty 
The Llmtwm engine is shown in one of 
our photographs. Two six-cylinder, air¬ 
cooled, inverted engines are placed side by 
side, with the propeller shaft exactly be¬ 
tween them. The two engines are geared to¬ 
gether to the common propeller by means 
of an over-running clutch (which has been 
used in many lines of industry, as well as in 



Installation of a Unitwin power 
plant in a low*wing Vega nionoplane 


free-wheeling and over-drive units in auto¬ 
mobiles). When the engine on either side 
quits, the over-running clutch immediately 
brings it out of engagement. Each engine has 
a flywheel incorporated in the gearing unit 
in order to prevent the motor from slopping 
when idling. 

Another of our photographs shows the in¬ 
stallation of the new power system in the 
nose of the low-wing Vega monoplane, which, 
is being rushed to completion by Vega Air¬ 
plane Company, a subsidiary of Lockheed, 
The neat looking Vega will carry five or aix 
passengers in all the comfort of the largest 
airliner and will be particularly useful on 


feeder airlines. The Vega should also be very 
interesting to private plane owners seeking 
the maximum of twin-engine safety. With a 
useful load of 1729 pounds, and a gros<i 
weight of 5400 pounds, the new Vega will 
have a maximum speed of 210 miles per hour 
at 7500 feet altitude, and a cruising range of 
fiOO miles — A. X. 


A Mobile Airport 

HE wars in Spam and China and the 
records of other military operations in¬ 
dicate that in air warfare the provision of 
a limited number of airports and landing 
fields may not be enough. It appears deeir- 
able to provide a mobile airport or flying 
base which can be set up anywhere, travel 
over almost any terrain, and provide ample 
facilities for the repair or maintenance of 
aircraft. Mr. K. W. Couse, of New Mexico, 
has in very logical and thoroughly engi¬ 
neering fashion developed a traveling or mo¬ 
bile airport which has been exceedingly 
well received by all the authorities who 
have examined it. 

Mr. Couse has made no startling inven¬ 
tions or evolved intricate gadgets. He has 
merely used a high degree of common sense. 
A glance at the photograph of the mobile 
airport will indicate its general character. 
Here are its specific features and accom¬ 
plishments; 

Wilb two driving rear axles, powerful 
gear reduction, and removable steel tractor 
treads, the Couse mobile airport can climb, 
continuously, up a grade of 35 percent. The 
wheel base is shorter than in standard truck 
designs, which makes for roadability and the 
ability to make very sharp turns. The short 
wheel base also allows an irregular road 
surface to be followed. The special design 
of the chassis brings the center of gravity 
down quite low, which means more stead¬ 
iness on the road. As the Gouse unit is 
specially designed to house heavy equipment 
and machinery, it can carry large weights 
without the over-all weight of the unit be¬ 
coming excessive. The two spare wheels in 
front also serve as a fine bumper. 

So much for the automotive side of the 
picture. From an aviation point of view 
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th^re are many debirable feature'^ The 
neatly installed shop equipment mclucles a 
lathe convertible into a militng maehine, 
welding equipment; other marliine tools, 
a generator with ample caparit> foi <>per- 
ating the various tools, drill presses, hand 
tools, and so on—everythmj? needed for 
field repair of aircraft. The sides of the 
vehicle swing out and up to provide shel¬ 
ter in inclement weather, witli the addition 
of a tarpaulin at the end of the hinged 
roof. There is a crane and an engine work- 
stand, as well as radio equipment for both 
transmitting and lereivmg A searchlighi 
at the front of the vehicle ran he made to 
indicate the directi<»n of tin* wind There 
are also two other seat eh lights, so that three 
vertical beams can In* set up n* maik out 
the bi>iindaries of an enieigenry field 

-A K 

Improved Streamlined 
Wheels 

HANKS are due to the Army Air Corps 
for the accompanying photographs of 
a streamlined airplane wheel and tire with 
smooth contour For a non-retrac table chas¬ 
sis, the advantage of a streamlined wheel is 


M) obvious as to n< ed no comment To im- 
piovc operation on soft ground the An Corp^ 
engineers liave widened llie tiri tonlour at 
the tip of the tread as the pnturc mdi 
fates. Jo redine the op(‘ning in the wing 
with a relraclablc < liashis, the di signers are 
making the wheels smallei and smalbr, and 
quite reee*ntly the standard 60-ineh si/i 
I employed on large homlursl has been re 
(luced to 56 inrhes diameter Koi a craft 
weighing flomething like 70,000 pounds, ihc 
utmost efhcieiicy ami gn altsi reduction in 
si/< are absolutely essential - /t K 

Civil Alkonautics 
Authority 

OldC-lK's of 'll! C imI Aironaulies Au- 
ihorif) are not y, t clarified, but its 
members have madi an impression of earnest 
good will and willingm ss to work liard 
The addresses delivert*d by members of the 
Authority during National Air Travel Week 
were well infoimed, sensible, and to the 
point In particular the remarks of the 
Cihairman, Edward J Noble, broadcast from 
Annapolis, Maryland, during Air Week, 


brought out the* progress in air transport in 
striking fashion. Mi. Noble compared air 
transport of ten years ago with that of today 
Ten years ago. iheic was no informa¬ 
tion on the upper atmosphere. Now we talk 
about flying in the stratosphere and the sub¬ 
stratosphere, in pressure cabins, and think 
nothing of U. Ten years ago there was little 
or nothing available in radio, instruments, 



Above and left' Views of the im¬ 
proved httreanilined airplane whc'cl 


sound proofing, aviation rm dicinc Other con 
tiasis are equally marked 

Yi*t in a country of n0,fMK),0(>n jieople 
oiilv 2,S(K),()(K) fly for any reason whatsoever 
Jlu airlim s check m a million passenger>- 
a year, hut they know that tin sami* peo 
pie flie flying frequently and they actually 
g( I only a quailer of a million passengers 
Fear still lenidins As ft'ar is vanquished, 
furllu r progress will be stuptiidous or < o- 
lossal, or any ollu r Hollywood adjective 
Citing the various well developed aids lo 
navigation, Mr Noble siimmariied the 
safely situation m the following woids ‘ [i 
IS KM) percent safer lo fly now than in 1930 
The an line ratio is one fatal act ident lo 
each twelve nnllion miles of flying At that 
late you can fly around the world four 
hundred and eighty times before you rued 
lo be afraid of flying into it! That figure is 
absolutely correct and it is something for 
tiinul souls to think about’'- A. K 


Glassy Landings 

UrilNO in A(*ro Insurance News Let¬ 
ter, Jerome Lederer stales that judging 
height at ciirately when alighting on perfectly 
rnlm water is practically impossible Within 
the last year, aliout 50 pilots and passengers 
liavc lost their lives in various parts of the 
world because of “glassy landings” Under 
glassy conditions, the pilot should not guess 
at height and follow the conventional ma¬ 
neuver of gliding down and then flattening 
out a few feet from the surface. He may 
flatten out too late, and nose into the water 
with possibly disaHirotiH consequences. What 
he should carry out is a “power stall.” At 
alumt 50 feet from the surface of the water, 


he should open up the ihroule of the engine 
a Infle, and pull the nose slightly above the 
horizon. The plane will then lose altitude 
slowly in an almost stalled altitude. The suh 
sequent contact with the water will be harm¬ 
less, although lo land in a power stall on the 
much harder ground might not bo so 
judicious. 

Incidentally Mr. Lederer argues that land 
airports should never be located on islands 
or terrain largely surrounded by water be- 
< ause of this same diflictilly of judging height 
wlnie still over the water and making the 
approacli to the field -A A. 

Propeller Stresses 
Measured in Flight 

T IS not the steady load which cause-, 
failure of a metal propeller, but vibra¬ 
tory stressis due lo the uneven toique cycle 
of the engine or its dynamic unbalance 
The rellability and safely of the propeller 
hav( tlicrefore been increased by intensive 
study of Its vibration Hamilton Standard 
have advanced this study of propeller vibra¬ 
tion to such a degree that in the 20,0(M) con 
trollahle piK li propellers [unit in receni 
years not a single failure at the huh has 
been reported, and the h ss serious blade 
lip failures are very few in number 

Now Hamilton Stand,ud announce** an 
ingenious and simple method of measuring 
the stress at anv point of the jiropeller lilad» 
during fliglil, whuh should advame kiiowl 
edge and lu nee safety siiH further 

The Hevire is illustiated diagrammatic ally 
in one of onr drawings It depends upon 
the phenomenon that ceitain materials in 
crease and decrease tlnir electncal resist 
amt in dire<t prnpnrtifui to llu* load-* or 



stresses imposed upon them The resistor 
or strain gage used in this caw* consisU of 
a “carbon-pile” strip approximately two 
inches long, a quarter of an inch wide, aft<l 
one sixteenth of an inch thick. This carbon 
pile, cemented lengthwise to the propeller 
blade but insulated from it electrically, is 
attached at its ends lo two fine wires which 
carry direct electrical current. As the pro¬ 
peller blade stretches under load, the re¬ 
sistor stretches with it, and increases in 
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A glass-topped turn-table was de\i9ed by Goodrich engineers to make possible 
direct photography ol the action ol an automobile tire tread on a film of water. 
Tlie turn-table is revolved ivliile a camera placed beneath it takes photographs of 
tiead action, showing in the laboratory the results of braking and other factors 
to which tlie automobile tiir will be subjected as it rolls along the pavement 


electrical resistance so that the current flow¬ 
ing through the system vanes. This vary¬ 
ing current is used to operate an oscillo¬ 
graph which consists essentially of a coil 
between the poles of a magnet. The coil 
moves in the magnetic field, following the 
change of the electric current in the re 
Risior. A tiny mirror is mounled on the mov¬ 
ing coil, and a fixed beam of light is focused 
upon the mirror As the coil moves, the mii- 
ror picks up the beam of light and flashes it 
up and down on a strip of Jight-scnsilive 
paper. If ihc sensitive paper is moved at a 
given speed a wavy line appears, with the 
height of the waves directly proportional to 
the stress m the propeller The permanent 
rt*rord thus obtained can he studied at lei- 
snic and gives the engineer an exact idea 
(d what IV happening in the hlarle. An ad¬ 
vantage of the insiriiraent is that it lends 
it'ttif to remote conlml and portable. 
— ^ k 


PALLADIUM PRINTS 

ALLAOIUM is being used in 
solution for hand-sensitizing 
I' photographic papets in ordei to 
, print high-quality phologniphs of 
the sort formerly ohtniniihle only 
hy using pLatinum. 


Glare-Fhee Desk Light 

V ISION Without glare, Uriglit illumina¬ 
tion wilh no eye tatigiie, greatly un¬ 
proved contrasts in viewing black and white 
illu'-trations. and truer, richer perception of 
toloied objects, all this is accomplislied hy 
a new polanzcd-light lamp which can he 
used on desk or table It is of moderate 



Polarised light—no glare 


height and has a circular metal shade with 
an internal reflecting surface. All light is 
thrown downward so that no direct light 
roaches the eye, 

A new transparent plastic material polar¬ 
izes the light as it is reflected downward by 
the metal shade. This new plastic polarizer, 
known as “Pola-PIy,** was especially devised 
for this light by Alvin M. Marks of Polar¬ 
ized Products Corp. It is a composite plastic 
sheet containing no polarized crystals and 
which polarizes by virtue of the transmission 
of light through many layers of extremely 


thin isotropic plastic sheets. These sheets are 
sealed lightly during manufacture 

'Ibis unique material can he piodured m 
unlimited quantities for a small cost pn 
square foot, and it promises to have many 
lists 111 the lighting industry. 


Siii.i'DU Air Pollution 

R FXENT siiulics of the concentration of 
sulfur ilioxtde in the air in five im¬ 
portant indiistiial arias of the United States 
show tlut this IS a negligible factor in its 
physiological effect. As a result of some 
.>0,000 separate analyses covering a period of 
ir> months, with samples taken within a 13 
mile radius of tlie center of the aiea, the 
following figures were obtained 
'M 1 ouis—^Easl St. Louis — 

Average 0 J28 parts jHr million 
(maxmium 2 2661, 

Piltslnirgh^—\verage 0 037 parts per million 
(maximum 0 897) 

Deiioit - Average 0 028 parts per million 
(maximum 0..W) 

Philadelphia Camden 

Average 0 027 parts per million 
(maximum 0 424). 

Washington— 

Average 0 (X)9 parts per million 
(maximum 0 290) 

Apparently Pittsburgh, m spue of its repu- 
lalion, IS not the leader in this type of air 
polliit ion !) H, k. 


Heat Lamp Proves 
Eifective 

OR the relief of various deep-sealed con¬ 
gestions. the 10-wall heat lamp rerently 
made available by General Electrio has 
proved particularly effective and convenient 
in use. The lamp utilizes a lamp constructed 
of infra-red transmitting black glass with a 
reflector, and has been designed to concen¬ 
trate infra-red rays directly at the point of 
application. These penetrating rays augment 
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New, compact heat lamp in use for 
the local treatment of congestion 


ihc normal blood pioccsses, thereby relieving 
congestion 

Simple and safe to operate, the lamp is of 
liglil-weight alumimim with an ivory baked- 
cnamcl finish. It has a handy switch and 
permanently connected all-ruhher cold The 
lamp draws 10 waits at 110 volts, and may he 
used with cither alternating or direct cur 
rent Its compactness makes it convenient 
to tarry for travelers who may desire relief 
from sinus afflictions at short notice 


State Birth Control 
Program 

ORTH CAROLINA is the first state in 
the nation to have a birth control pro¬ 
gram sponsored by the state health depart¬ 
ment. 

Nearly half the counties of the slate now 
have birth control clinics. There has been no 
local opposition to the service or the method 
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Highway safely may he increased by installations snrh as this one 


adopted for rendering il. Social, religions, 
and other civic leaders have given their full 
endorscmeni and co-operaiion. 

The patients have been selected from poor 
married women who need to limit the size of 
iheir families or space their children for the 
sake of their own and the children’s health. 
Women who are able to pay a private physi¬ 
cian are encouraged to do so. Practicing 
physicians in the communities served have 
been glad to find that they may legally gnt 
this service to their private patients. 

A total of 1141 palienis have been served, 
with only six failures re ported In three of 
these the mentality of the women verv 
low ,—Srienre Scrvite 


Speed Control System 

OR dangerous curves, highway hotlli- 
necks, underpasses, and the like, the 
Automatic Signal Corporation has devehiped 
an ingenious speed control system called tht 
Eleclromatic Our illustration shows an in¬ 
stallation at an S eurve underpass. 

In the foreground near the speed limit 
sign IS a vehicle detector inset into the pave¬ 
ment. On the right near the railroad brulge 
IS a traffic light, with one red and one green 
or orange light, controlled by the detector 
‘lo the left, nearer the bridge, is a car in- 
dnaior «»ignal which, despite its position at 
ihe left, IS intended as a guide for the ear in 
the right lane. Bfyond the railroad is u 
duplicate set of deli (tors and signals to 
giiid^ thf oncoming left-lane traffic. 

The traffic light is normally red. As a car 
passes over the near detector, it must slow 
ilown and wait a gi\en number of seconds 
until a “proceed” indication, governed by 
local preferences, is Hashed by the traffic 
light. The car then proceeds into the curve 
and under the underpass at a necessarily 
reduced rate of speed. After this r^r passes, 
the traffic light automatically returns to the 
red, or stop, light. Adjustment is made to 


lake care of a number of car** travelling in 
the same direction ai rather close intervals. 

When a tar has gotten the “proceed” sig¬ 
nal from the traffic light, the car indicator 
•signal on ihc opposite side of the blind spot 
fla«*bes on, spelling out “e-n-r,” lo warn ap¬ 
proaching driver*^ 


Diesel Control Cabs 

T he control cahs of the new streamlined 
6000 horsepower. Seaboard, Diesel- 
tleclnc locomotives, the most powerful and 
longest in the world, look very different 
from the cabs of steam locomotives, as our 
illustration shows. Safety in operation u an 
i/nporlam factor, essential controls of the 
Seaboard Air Line Railway’s Diesels con- 
‘-ifiiing of a dead-man control pedal which 
would autumaiK ally stop the tram if the en¬ 
gineer’s foot should leave the pedal, a ihroi- 
lie lever controlling the speed, a reverse 
lever, and an air-brakc lever. 

The engineer is always given immediati 
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In a Diesal-elertrk locomotlra «*b 



information as to the condition of his oper¬ 
ating equipment. An eight-inch electric gong 
and illuminated annunciator box is also 
placed both in the cab and in each engine 
room to inform the engineer of any abnor- 
n al condition in the power plant or chassis. 
The annunciator boxes have three different¬ 
ly colored lenses which show if there is a 
hot engine, low oil pressure, or heating plant 
boiler failure. The alarm gong starts ring¬ 
ing the instant a warning light comes on and 
continues to ring until the engineer closes 
the throttle to stop the tram. Windshield 
wipers, defrosters and visors, electric horns, 
safety glass, and speedometers all contribute 
to safety. 


SWIMMING POOLS 

i^ROWTH of algae in swimming 
pools is prevented by a grayish, 
white powder dissolved in the wa¬ 
ter. The treated water is not colored, 
does not stain suits, and is not ob¬ 
jectionable to bothers. 


Death Ray For Insects 

C OLD-BLOODED inhabitants of the fur 
of dogs and cats, of birds and their 
cagea, lofts, and coops—fleas, ticks, lice, red 
mites—now have their own private death ray. 
A new infra-red lamp, developed by the 
Leray Corporation, kiUs all such vermin and 
others which infest seeds, cloth, wood, and 



^Fltn killer** in nse 


other materials. Fungus is also said to be 
susceptible lo its killing rays, so that plants 
may be freed of disease fungi. 

At present most of the emphasis on the 
killing power of this light is being placed 
on Its use to rid household pets of vermin. 
Abercrombie and Fitch Company, New York 
sporting goods store, through whose courtesy 
we show the accompanying picture, advise 
that the^are daily making very satisfactory 
demonstrations on dogs that are brought into 
the store. One treatment, naturally, is not 
sufficient to eradicate all vermin on an ani¬ 
mal, The reason for this is not that all pests 
on the pet do not succumb at once but be¬ 
cause the vermin often leave their “hosts’* 
for short periods, especially after they have 
eaten well and are sleepy. The pet is there¬ 
fore used as a lure or trap to facilitate clean¬ 
ing of its quarters. 

The Leray lamp is as easy to operate m 
a flashlight. It is held close to the animars 
body, is shown in the photograph, irhile the 
operator’s other hand ruffles tlm itir «o t^ 
the light will penetrate to the skiti. That is 
all there is to it except that often It is nec¬ 
essary to accustom the animal to its presence 
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Enroll witk the 


Alexaoee Haihiltoi Iastitete! 


M ore than 50,000 
presidents and own¬ 
ers of American business 
concerns have enrolled with 
the Institute for executive 
training. 

Why? 

Because they know that 
organized knowledge of 
business is an essential 
qualification to every responsible executive. 

Because they know that modern business is too big 
to learn by personal experience alone. 

Because they know that the Institute has gathered 
the experience of the most successful business men of 
America and the proved principles and methods of 
thousands of companies; formulated and organized 
this knowledge for their use. 

Because they know that modern business has set new 
standards of executive competence and that the Insti¬ 
tute training prepares them to meet these standards. 

To Executives and Coming Executives 
The Institute Offers 

ORGANIZED KNOWLEDGE of BUSINESS 

The Institute training is not for Presidents alone—but 
it h planned only for executives and those who are 
determined to become executives. The Institute offers 
the knowledge and training without which no man is 


qualified for executive re¬ 
sponsibility. 

For more than a quarter- 
century the Institute has 
been preparing men for 
business management, giv¬ 
ing them the thorough, or¬ 
ganized knowledge of pro¬ 
duction, marketing, finance, 
and accounting essential to 
competent administration. Many of those enrolled have 
been ranking executives who recognized their need for 
better equipment; many others have been far-sighted 
men, twenty-five years of age and upward, prepar¬ 
ing in advance for the opportunities they know will 
come. 

If you belong in cither of these two groups the Insti¬ 
tute offers you the ideas, experience, methods, and 
judgment of the most successful business men of Amer¬ 
ica, formulated and organized to give you a confident 
mastery of tested, modern business principles and 
practice. 

If you arc determined to command a higher place in 
American business life, to qualify fully for executive 
responsibility, to win for yourself financial indepen¬ 
dence, then you will want to read "Forging Ahead in 
Business" with its important message to men who 
want to go far in business, A new edition of this fa¬ 
mous book is ready and we will gladly send you a copy 
free. Just mail the coupon. 



Among tho many Amorican businots loaders who have 
helped to bulM tiie Inetitiite's Course and Service are: 

C. M. Chester, Chairm^et General Foods C<?rp ; Thomas J. Watson, Preu- 
dent, Infemationai Buuness Machines Corp.; Alfred P. Sloan, Jr., Chair^ 
man, General Motors Corp,; Benjamin Rush, Prestdent, Insurance Company 
of Nofth America; Frederick W. Pickard, Vtce-Prestdem, E. /. duPont de 
t^emonrs B Company, Inc,; Fowler Manning, President^ Air^Condtuontng 
Divfshn Anterican Radiator Corporation; Robert H. Montgomery, Lyhrand,^ 
Rott Brothers & Montgomery; Johh G. Lonsdale, President, Mercantile- 
Commerce Bank & Trust Co,; Clifton Slusser, Vtce-President, Goodyear 
Tire 6 Rubber Co,; Samuel W. Reybum, Chairman^ Board of Directors, 
AstocicUed Dry Goads Corf oration; and many more, y 

MSTimt, 137 AfTOft PIACI, NIW YPM 
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A CONTRAST IN FUNDAMENTALS 


1878 

1937 

HotAcpowcf 
ina^llcd in l«ctOTf«i« 

« mcniurc of itiff utc 
of m^KmCi 


skslAJiAAs&AAAAaAA 

increased times 

Jobi in l•cterlcl 


^ # 

increased 3 times 

lot«l f^ctoiy 


INCREASED it TIMES 

V^lur ol joodi produerd 
in («ciO'(cf 

$ 

INCREASED n times 

FroducliOn 

Ptf pci ton 

(USA) 

m 

tS rji !$i ip 

INCREASED 4 TIMES 

PopiiUlion 

f 

11 1 

INCREASED ?6 times 

Uic of ciccirkliy 

NONE 

100 BILLION KILOWATT-HOURS 
ANNUALLY 


by flaBhing il on for Keveral hhort p< nodb 
Death to vermin al any pariieiilar upol comes 
jn from a fraction of a second to four or five 
seconds. 


Synthetic Glycerol 

LYCEROL, produced as a bv-product 
of the manufacture of soap from fats« 
has become so important in the manufacture 
of synthetic resins, particularly those used 
in paints and enamels, that its synthesis is 
being undertaken to amplify the supply. 
1 he process of syiilhesis consists in chlorinat¬ 
ing propylene, a by-product of craiking of 
petroleum, and hydrolysing with alkali the 
tnchloropropane thus formtd One of the 
large oil-refinmg companies has already in¬ 
stalled equipment for this purpose and ex¬ 
pects to be able to produce glycerol at a 
fraction of its present price .—/) H h 


MAJOR INDUSTRY 

UT of every JlOO of sales oi or¬ 
ganic chemicals in 19.17, $t30 
was spent for research, for which 
chemical nianufactiirorH spent dur¬ 
ing the year, according to conserva¬ 
tive estimates, $20,000,000. I 


Sixty Years 

IIK ariompjnying graph, prepared re¬ 
cently h^, and used through the cour¬ 
tesy of the General Electric Company, pre- 
Mnu some interesting contrasts. Jt shows 
clearly, by venhable figures, that we are not 
ycl quite licked h^ ilie machine of man's 
own making. In fact, at the very point where 
the machine should have done the greatest 
pan of its dastardly work, the evidence in¬ 
dicates that man is still the boss. 

In approximately 60 years, the population 
of the United States increased 2.6 limes. Had 
our machines of 1878 been left alone and 
had all other thpgs been equal, jobs in fac- 
torie*^ should have increased a like number 


of times, or 2.6 tunes But jobs actually in¬ 
creased 3 times. That means more jobs per 
capita, With the machine than without. .Study 
of the graph will indicate other illuminating 
improvements in standard of living, money 
to buy the things for the better life, and so 
on 


Fluorides in Water 
Prevents Tooth Decay 

RINKING water containing fluoride, a 
worry to residents of certain locahlies 
because it causes a permanent discoloration 
of the teeth of children, known as mottled 
teeth, may actually he a blessing in disguise. 

Children drinking this water are relatively 
immune to tooth decay, it is revealed by a 
four-year study described in Ptil}hc Health 
Reports by Dr. H. Trendley Dean, dental 
•surgeon of the United Slates Public Health 
Service 

Examination of thousands of school chil- 
dren in South Dakota, Colorado, and Wis¬ 
consin showed that the seventy of dental 
taries is lower in localities where the mottled 
enamel occurs. In fact, the seventy of tooth 
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decay is inversely proportional to the preva¬ 
lence of mottled enamel. 

A special study of mne-year-old children 
showed that the number of children com- 
pUtely free irom tooth decay is over five 
times as high where the drinking water con¬ 
tains appreciable amounts of fluorides as 
where the water is relatively free from the 
mottling substance. 

Dentists are not reedy to advise drinking 
of the fluoride water to prevent tooth decay, 
but the research reiaes some interesting 
questions, Dr. Dean points out, *'What role, 
if any, does the physical structure of a to<ith 
play in either susceptibility to or immunity 
from dental canes’” he asks on the ba'«i‘^ 
of these findings. Is the higher fluoride con¬ 
tent of the enamel of a mottled-enamel tcKith 
the immunity-producing factor? Is the limit¬ 
ed immunity due, directly or indirectly, to 
the well-known inhibitory action of fluorine 
on enzymatic processes?” 

Perhaps it is not the fluoride that causes 
the immunity, after all, Dr. Dean points out, 
hut some unknown constituent in water that 
either appears only where fluoride is present, 
or IS in greater concentrations in water con- 
laming fluoride, or that acts to produce im¬ 
munity only when associated with fliiondt*. 
— Science Sen ice. 


For the Kitchen 

S OME years ago we pointed out that in¬ 
vention per capita was higher in Swit/<r- 
land than in this country. It seems that the 
^wiss are as ingenious as they are prolific 
inventors—if we are to judge by two new 
patented inventions recently described to iih 
by Mr J. Easier, who is in this country to 
interest American manufacturers in their 
production. 

Electrical ranges have the disadvantage 
that, when starting to cook, the housewife 
must wait until hot plates and oven are up 
10 temperature. The result is that cooking is 
very slowly done. This delay is unnecessary 
with the Swiss range illustrated on this page 
It operates like an electric refrigerator—the 
current is on all the time. The hodv, the 



Above and lejt: Two views of the 
electric kitchen range in which 
current is left on all the time 


oven door, and covers over the hot plates are 
well insulated so that the exterior is com¬ 
fortable to the touch. However, the house¬ 
wife has only to lift one of the covers to find 
the hot plate heated to 270 degrees, Centi¬ 
grade. Speedy cooking results. 

Inside this unit is a strong, sealed tank 
of water which acts as an accumulator of 
heat. A heating element which consumes 600 
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watts and is turned on 24 hours of the day 
keeps a constant head of steam under pres- 
iiure circulating under the hot plates and in 
the oven. An automatic regulator keeps the 
heat constant, turning the current on and off, 
as needed, exactly as does the control mcch- 
anism of an electric refrigerator Inside the 



The bottom is thicker than the sides 
ill this latcNi one*t>iece snucepan 


Ixxly of the range is also a coil connected 
with the water system to supply running hot 
water at all times. 

Besides faster cooking, the advantages of 
this range lie in lower rates for current; the 
use of ofT'peakdoad, or night current; pre¬ 
vent mn of burned food because of the even, 
fontrolled lieal; and other feature'-. 

The other invention coumihIh of a stainlcHs 
•-niKepan, the bottom of which is of iieavier 
limn the side walls, but east ns one 
unit Besides the well-known advantages of 
stainless ware, this pan will not buckle or 
warj) It is particularly useful on all per- 
hrtlv flat hot plates of elednc ranges 


FOREST FIRES 

A Forest fire every three min- 
ules v>.is last year’s rounl in 
llie United Slates, nerording to sum- 
inniies rnmpiled by the Fore-^t Ser¬ 
vice, IJ. S. Department of Agri(ul- 
lure The total for ibe yeiu was 

]8r»,ooo. 



TlHERE is only one ''WALDORF” 


Castoii Oil Ort thl 
Mediliive Shelf 

Y OL'NG Amei ica\ aeqnninlam e with 
castor oil does not include knowledge 
of the important fact that it is the only 
known lubricant which do* s not affect rub 
her. That makes it invaluable in hydraulic 
brake fluids widely used in modern auto 
mobiles. Brake fluids consist, with a few 
exceptions, of castor oil mixed with a sol 
vent, such as alrohol, to make it thinner 
and to prevent it from tinekening in cold 
weather.—D. //. K 


lu lowers, bliarply elchetl against the sky, are modern 
as tomorrow . . , ycl ils tradition of hospitality j;oes }>ack to a 
j;rand ami sparious a«!;e. 

Jls (glamorous restaurants, fa\orite j;atherin{;-place8 of 
metropolitan society, are ^ih^anl with music and gaiety . . . 
while above, ils rooms are slar-quicl in the night, peaceful as 
the hills of home. 


British Praise New 
American Cruisers 

I N tlio new cruisers of the Brooklyn class, 
the U. S. Navy possesses the liest ships 
of their type in the world. Such is the gen¬ 
eral tenor of an article in a recent issir of 
The United Services Review^ leading Dritisli 
military periodical. 

In armament, protection, speed, seaworthi¬ 
ness, plane-carrying capacity, the new Amer¬ 
ican craft arc given a long lead over the 
Mogami class in the Japanese Navy, and 
even admitted to have the edge over the com¬ 
parable British cruisers, the Southampton 
class. 

The main rfymament of the Brooklyn class, 


Its guests include the great ones of a busy world . . . 
and the quiet, unassuming people who make that w'orld go 
^round. 


☆ 

THE WALDORF-ASTORIA 

PAHK AVKNrK • 49T)I TO BOTH STKKETS . NEW YORK 
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for Chemists, Engh 

TECHNICAL BOOKS 


These books are going fast! Take ad van* 
tage of the reduced prices while you can! 
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15 6’iiich guns, is the Mine m tlmt oi iht 
Mogamis, but the latter sbipe have a dia* 
placement of only 8500 tons aa against the 
Americans* 10,000, and are therefore rated 
as over-gunned by the British journal* They 
have purchased their heavy battery probably 
at tbe cost of other desirable cfualities, such 
as armor and internal protection against 
damage by torpedo and mine explosions. 

The Brooklyns carry four planes, and can 
accommodate as many as eight* This capac¬ 
ity, the Review comments, Is far superior 
to that of any foreign cruiser save one in the 
Swedish Navy, which is a hybrid ship that 
has sacrificed everything to carry from six 
to eleven planes. 

The British observers are favorably im¬ 
pressed with the anti-aircraft armament of 
eight 5-inch guns carried by the American 
cruisers, which is ^ery similar to that ear¬ 
ned in the ^ogamiJ and is slightly superior, 
at least in theory, to that in the Southamp- 
tons.** 

Unlike the comparable British and Japa¬ 
nese cruisers, the Brooklyn class carries no 
torpedo tubes. These weapons have been 
given up in all American ships larger tHan 
destroyers. The feeling of the Review seems 
to be that this is no particular disadvantage, 
since the new cruisers are designed to act 
in conjunction with the destroyer flotillas, 
and American destroyers now building carry 
the exceptionally heavy torpedo armament of 
16 tubes .—Science Service. 


PEACE 

'DINGING in the first one hnn* 
dred years of peace between 
the United States and Canada, a 
large nickel bell known as the In¬ 
ternational peace Bell has been in¬ 
stalled on the lower ramparts of 
Fori Wellington overlooking the 
St. Lawrence River at Prescott, On¬ 
tario, where the **BaUle of the 
Windmill** was fonght in 1838. Over 
15 inches high and weighing more 
than 200 pounds, the bell is made 
of a special nickel alloy. 


Stop-Watch-Man 

I N prp.pnting an honorable mention award 
jn the Scientific Group of its ITiird An¬ 
nual Modern Plastics Competition to the 
Precision Scientific Company of Chicago for 
Its Siop-Wateb-Man, Modem Plastics Moga* 
sine recognizes the design achievement made 
possible with plastic materials. 

The Sfop-Watch-Man is a tear-diop shaped 
holder or base for a stop watch, for use in the 
laboratory where workers* hands are very 



Stop^fftdi hipldar, made ef »f|ded 
plasile, for nse la UbomiorT 
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WITH 

POLA*LITE 

Indtreet iUumin- 
afion combined 
with a polarizing 
medium fo pro¬ 
duce the perfect 
lighffor reading, 
studying, work¬ 
ing 

Throws wide radial held of light 
Light bulb is housed within an opaque 
shade, from which light is reflected 
downward through a sheet of a new 
composite plastic (POLA-PLV) that 
strongly polarizes light rays This pol¬ 
arized light, reflected from a printed 
page, illustration, or other surface, has 
no trace of glare, does not tire the 
eyes, even though you work under it 
for long periods of time 

Potarh«d light from POLA^i^LITE ii 
diffufad, aaty on fha ayai. Gtvat 
graafar contrasts in raading black 
and whita typa or illustrations. Truar, 
richar parcaption of colorad obiacts 
is possible with POLAaLITE than 
with ordinary illumination. 

Ftntshed III hcantiful brutv» ianjurr a^ui 
chrtmintm tnmmvii 

Price complata, including Bulb $18 75 

Patents Pendniff 

POLARIZED PRODUCTS CORP 
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DIREa VISION SPECTROSCOPE 
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photographs for teettng fllteri and aafeilghts hc- 
turnable for full rafund If unaulted to your needs 
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C'alalot of Sp^nwnipea and access«los ray tillers 
for uUra>\tidet and Infra-red. fluorescent materials 
etc « 10 cents 
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, busy and oftan wet with oils or chemicals. 

I A regular stop-watch is recessed into a Bake- 
! lite molded plastic base, so constructed as to 
, permit control mechanism to be set into the 
base and the watch operated by merely press¬ 
ing a button. Designers Barnes & Reinecke 
of Chicago achieved not only a better-look¬ 
ing, better-functioning unit utilizing plastics, 
but also were able to reduce manufacturing 
and, consequently, selling costs, compared i 
with an older cast metal model. The Chicago | 
Molded Products Corp,, Chicago, did the j 
molding job, using Bakelite. i 

Grinder Becomes 
Versatile 

H obbyists and lovcru of fine tools who 

are fortunate enough to own a DeLuxe 
Handee, made by Chicago Wheel and Manu¬ 
facturing Company and described m these 
pages some montlis ago, may now purchase 
a number of accessories to make it into a 




Hand grinder in a drill press 

far more versatile tool. An accompanying 
photograph shows a simple mounting which 
turns n into a drill press. Other simple at¬ 
tachments, or rather, holders, convert it into 
a router and shaper, Tlie Handee Workshop 
is a kit whicli makes possible it*« use as any¬ 
one of 12 machines; lathe drill press, rout¬ 
er. grinder, polisher, sander, saw, shaper, I 
and so on ! 


Sonic Soft Curd Milk 

T he Submarine Signal Company has spe¬ 
cialized for years in the development 
of electro-mechanical vibrational apparatus i 
of all sorts. One in berating product of this I 
work has been the development of a method ! 
and equipment for introducing soft curd 
characteristics into milk by the applicatkm 
of ionic energy. Sonic energy—4igh fre¬ 
quency .Vibtathmi—and its effect on the 
ewfing properties of milk have been the 
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m^mum support. Hundreds of tiny perforations 
allow air to penetrate to the skin surface, keeping 
it cool at^ huplng to evaporate the body moisture* 
The special Ueg back i>eraiits you to adjust the belt 
to taka care of any change in your size mud at the 
same time give you the needed support. 

SAGGING AIGGNUNAL WAUS MAY CAUSSmOUBLI 

■ Waistline fat often 
stretches and weakens 
abdominal muscUS| 
allowing ecomach and 
intestines to fall for¬ 
ward and downward* 

When these muscles 
are comfortably 8ax»- 
potted with a Vito But 
you will feel more like 
going places and do« 


MAKI A 10 DAY nST « • • at our asqmiaal 

^ ■ You'U never know what amazlna 

_ results are possible until you wear 

T"' -/T *f\ the Vito But. You owe It to yonp* 

totakeadvantageof our 10-miy 
\ trial offer, 

i .nvYivsYBrinro 




HAMILTON BELT CO,. INC. 

^ 171 HIU Street, New Haveob Co^ 
^Bfocleami ,Send me FREE illustrated 
tM Vito Belt ^ 
livuM wl deuuli w yonc TrtU oSr* 










40 


JANUARY ■ 1939 


SCIENTIFIC AMERICAN 


Never Before at this Low Price 
i ' " A GENUINE ' — 

HANOVIA ALPINE 
HOME SUN LAMP 

WITH PURE QUARTZ ARC TUBE 


•79 


FOB FACTORY 


It takes but h ftw minutes 
— after tt snap of tbe 
swlUb--foi u cnmplelo, in^ 
vifioratlnff IieuUlifiil ultr.i- 
violet Rwn bath KeffuJai 
aun buttiini? under tills 
lump builds resistance 
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subject of considerable reaearch by Dr. Leslie 
W Chambers. 

Ordinary cow’s milk is assimilated with 
diffiriilty by many adults as well as club 
dren, due to the large, tougli curds formed 
in the stomach by the initial reaction be¬ 
tween the ingested milk and the stomach 
juices. The necessity for some effective and 
inexpensive treatment by which the curd 
formation can be altered to a more easily 
digested form is shoMm by the universal prac- 
lice of modifying cow’s milk by various ex- 
I pedienis, before feeding it to infants, so as 
to give a more readily digested curd. 

The apparatus used to apply the present 
process to milk eonsisls of a stainle‘'S-fiteel 
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Speedily—economically—and ac¬ 
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v-^FRENCN 

SMNISH-GERMAN 
or ITALIAN 

ATONCE’^ 

It's almost beyond belief how easily 
you can learn to speak FRKNCU, 
(GERMAN, SPANISH or ITALIAN 
with the Cortinaghone Short-rut 
Method. Thousands In all walks of 
llfo have quickly learned 
If want to make more money 
—If you want a better position — 
urcater menial deveJopment—greaUr 
Count Cortina injojimint of life—higher soilal po¬ 
sition, or if jou want to travel, learn to spoak a 
foreign languogo. You can do It, qulcklv, easily, 
thoroughly the toarn-by-lletenine way 


Two-foot stainleBs-eleel diaphragm 
set-up for the sonic treatment of milk 

diaphragm approximately two feet in di¬ 
ameter which IS vibrated electromagnetically 
at a frequency of 360 vibrations per second. 

A slainless-sieel cover is provided, as shown 
in the photograph, which can be bolted 
against the diaphragm, thus forming a 
chamber. The milk to be treated is intro¬ 
duced into this chamber through the inlet 
opening at the outer edge of the cover and 
in order to pass out of this chamber must 
of necessity flow over the center of the dia¬ 
phragm where it is subjected to intense : 
vibration before passing out through the 
centrally located outlet opening in the cover. 
The unit shown is capable of handling milk 
at the rale of 250 gallons per hour with a 
power consumption of approximately five 
horsepower. 

Curd formation in the stomach as a result 
of this process is uniformly small and readily 
digested. During the process the cream in 
the milk is dmtnhuted through it so that 
no cream line forms on the top of the bottle. 
It IS ml cresting to note in thia comieclion, 
however, that althougli the butter fat parti¬ 
cles are distnhuled through the milk by the 
process the particles are nevertheless large 
enough so that subsequent recovery of the 
cream from returned milk is readily possible 
by passing it through the ordinary type of 
separator. 

Feeding tests on children and invalids 
who previously had difficulty in assimilating 
ordinary milk have demonstrated that the 
process definitely increases the digestibility 
of the milk without addition to or subtrac¬ 
tion fnim the ordinary constituents of nor¬ 
mal whole milk. 


Rubber Trolley Guard 
—Safety for Mines 

T he exposed trolley wire has long been 
a danger to workmen in those mines 
where electric transportation is used in the 
main entries. Even when the greatest care is 
taken to prevent body contact with the wire, 
there is always the possibility of serious in¬ 
jury or death occurring to a miner due to 
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Are You 


^‘"^^puftlng your spare time to 
good advantage? 

^ \onc of the many who are 
seeking a new field to en¬ 
ter? 

seeking a means to save 
money wherever possible? 

If you are, here ia 
a practical aolution 
to your problem. 

HOPKINS’ 

CYCLOPEDIA 

OF 

FORMULAS 

Is the foundation for llie 
beginning of a fascinating 
hobby; the groundwork on 
which to build a practical 
knowledge of useful chemi¬ 
cal facts. 

Is the foundation for 
hundreds of suggestions for 
those who are seeking sala¬ 
ble articles which can be 
manufactured at home 
profitably on a small scale. 

I F you want to save money 
on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnishes, 
adhesives, antiseptics, 
bleaches, cosmetics, etc. 

You can profitably make 
them from the 15000 form¬ 
ulas contained in the 1077 
pages of 

HOPKINS’ 

Cyclopedia of Formulas 
95.50 postpaid (domefltic) 
For sale by 

Scientific American 

24 V. 40ih St., New York City, N.Y. 


his loiiching it with the tools which he is 
carrying. 

Trolley wire guards of wood or old Are 
hose have been used, but both offer disadvan* 
tages. Too often the wood guards are made 
from old or inferior grades of lumber and arc 
easily broken. Use of old fire hose as a wire 
guard offers an advantage in that it is 
flexible. However, it does not offer perfect 
pr<»tecnon due to the fact that the yarn jn 
Mich hosv acts as a conductor of electricity. 

A wdulion to this problem is offered by 
The B. F, Goodrich Company, in the develop¬ 
ment of a new rubber trolley wire guard de- 



No more shocks from mine wires 


signed especially for mine service. This 
guard is made of cloth-inserted sheet rubber, 
3 32 of an inch thick by 9 inches wide, which 
m folded double and cured in a permanent 
“U” shape It provides complete protection 
for the workmen because the material flexes 
or bends in either direction. Installation is 
simple and economical. All that is necessary 
is to notch the rubber guard to fit around the 
trolley wire support and placi* it over the 
wire like a saddle. 


Man Still CuAivinoN 
OF THE Air 

D UrRESSING for the moment from the 
usual types of scientific investigations 
which ordinarily occupy his lime, an indus¬ 
trial research scientist has exploded—with 
proofs aplenty in different ways—a fantastic 
yarn about an insect that flies so fast that 
It arrives liefore you hear it leave—a fly with 
a speed of 818 miles an hour (sound travels 
only 710 miles an hour). 

The scientist is Dr, Irving Langmuir, a*-- 
sociate director of General Electric’s re¬ 
search laboratory and Nobel prize winner, 
tlic fly whose reputation he has smashed is 
the deer hot fly, which repeatedly in recent 
years —and more and more as time has pro¬ 
gressed—has been held up as something 
whidi has far outstripped man’s puny ef¬ 
forts to become flight-speed champion of the 
living world. Man’s fastest planes hurl them¬ 
selves through the heavens at a mere rate of 
hardly more than 400 miles per hour. 

Particularly in recent months have there 
been cartoons and news items referring to 
the speedy deer bot-fly or again simply to the 
deer fly. 

Now Dr. Langmuir has shown: 

1. The non-streamlined—and really flat- 
headed—fly at such a speed would encoun 
ter a wind pressure against his head of about 
eight pounds per square inch, probably 
enough to crush him. R=:pd^2{ is his proof. 
2, Power consumption for maintaining a 
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I velocity of 818 miles per hour would be 
about one half horsepower which, for a fly, 
would be a good deal* 

3, If the fly equals man in eCBciency—and 
It doesn’t seem as though the fly can be 
more efficient than man who as an organism 
himself has a high thermodynamic efficiency i 
—the fly must consume 1.5 times his own j 
weight of food each second lo deliver the 
.170 watts, or nearly half horsepower of 
energy, which such speed requires. 

4. A piece of solder of roughly the dimen¬ 
sions of the fly can be seen only as a blur 
if, in a brightly-lighted, white-ceilinged room 
It is attached to a silk thread and swung so | 
that its speed is 13 miles per hour; at 26 | 

I miles per hour it is barely visible; at 43 
j miles per hour it appears only as a faint line 
and its din^clion of flight cannot he told; 
and at 64 miles per hour the solder “fly” is 
invisible. (The higher speed attributed to 
the fly was based on a published report of 
an entomologist that he had seen the insects 
fly past him so fast that they could be seen 
as a blur, and that he estimated their speed 
as 400 yards a second, or 818 miles per 
hour.) 

.5 Laboratory light intensity measiircmenls 
and caleulaljons also prove that an object i 
the sue of the deer fly is invisible at speeds t 
of 64 miles per hour and above. I 

6. A fly striking a person at such a speed ' 
would exert a force of 310 pounds, or al>out 
four tons per square inch, and would pene- 

' Irate deeply into human flesh—and the first 
such instance is yet to be reported, and 
finally, 

7, Dr Langmuir concludes a speed of 25 
miles per hour is a reasonable one for the 
deer fly, while 800 miles per hour is utterly 
impossible. 

Aviators, then, do not have to hang their 
heads in shame because they can hardly sur¬ 
pass 400 mites per hour with today’s air¬ 
planes Nor will they ever have lo move over 
in their courses to give the right-of-way to 
deer-flv speedsters. 
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LARGEST 

T'^HE largest steam loeomotives in 
the world are in operation in the 
United States, The boiler barrel of 
one of these locomotives, if all 
tubes and other obstructions were 
removed, is large enough to permit 
any standard automobile to be driv¬ 
en through with room to spare. 


Light Beam Used in 
Color Mixing 

T he principle of inlerrupling a beam of 
light to make precision measurements 
has l>een pul lo a new use, according to J. W. 
Strain, of the Acme White Lead and Color 
Works. 

Taking a leaf from the experience of other 
branches of industry and science which have 
lieen utilizing hght-beam measurements ior 
a niimlier of years, the Acme Color Eye 
measures the exact level of color poured into 
a container by interrupting the light beam 
when the color has reached the desired level, 
The operation of the device is very simple: 
required proportions of basic tinting colors 
are indicated on the large lighted dial. This 
automalically establishes the level of a irgns- 


^‘Amaievr 

Telescope 

Makiog 

—Advanced** 

T^OT a new edition of “Amateur 
^ Telescope Making,” but a 
brand new and entirely separate, 
companion volume, though print* 
ed and bound uniformly with it. 
This new book has 57 chapters, 650 
pages, 359 illustrations and over 
300,000 words. It is not recom¬ 
mended lo beginners, as it follows 
logically after the first book, 
‘"Amateur Telescope Making.” The 
following is an informal, running 
description of “Amateur Telescope 
Making—Advanced (‘A.T.M.A.’) 

The book is in two parts. Part I, 
with 45 chapters, is on practical 
construction. Part II, with 12 chap¬ 
ters, is on some of the more practi¬ 
cal aspects of observing. 

PART I 

Everest’a advanced mirror tech¬ 
nic, Selby’s flat technic; eyepiece 
making; objective lenses and re¬ 
fractor mountings in greater detail 
than in “A.T.M”; drives; Schmidt 
camera; aluminizing; the new 
Zernike test; setting circles; indoor 
telescope; sidereal clocks; obser¬ 
vatories , detecting astigmatism; 
making micrometers, chronographs; 
metal mirrors. Many other items. 

PART II 

Systematized observations; meteor, 
stellar and ecliiiNie photography; 
the eye and the atmosphere in 
observation; reflectors versus re- 
fi:§clors; “richcst-field” telesrx>pes, 
and a wealth of other material. 

“AMATEUR 
TELESCOPE MAKING 
—ADVANCED” 

Edited by Albert G. Ingalls 

Postpaid 13.00, domestic; 1335, foreign. 

Scientific American 

24 Wert 4(»th Street Nev Ywi, N. Y. 
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Order a Sfcreo-JIfirror or one of 
its varieties today. Price $2 25 
SentC.O.D.—Money-back guar¬ 
antee. 

Literature on request 
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Make De Luxe Library Editions 
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Protect and Preserve 
Your Copies With a 

PERMO 

Lifetime Binder 

It holds a year 8 issues 

^0 MANY readers preserve their copies 
year after year and have asked for 
binders that, after thorough investigation 
of binders, the editors of Scientific Amer¬ 
ican found a type that is moat satisfac¬ 
tory, considering cost, ease of handling, 
and durability. It bolds a full year’s is¬ 
sues (12); has an efficient patented lock; 
is strong and durable; and is covered 
with a rich, pebbled, red leatherette beau¬ 
tifully stamped in gold. Magazines are 
bound in with a snap and are held posi¬ 
tively in place; no punching necessary. 
In ordering, state what year U938,1959, 
etc.) is to be stamped in gold on the 
backhoncw 

Each $1.25 

plus 15c postage Ip coalineiUal XJ. B. 

(|b25 plus TSc postage elsewhere) 
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Light beam makes possible automa¬ 
tic measurement of paint colors 

parent rod which extends jnlo the mixing 
(an. A light beam travels down this rod 
of special transparent composition and is re¬ 
flected m the surface of the color in the can. 
The inMant the color reaches the correct 
level and touches the end of the illuminated 
rod, the reflection automatically disappears, 
giving an instantaneous stop-pour signal. 

Experience has proven that this type of 
signal IS so quickly telegraphed to the hand 
that pouring slops jn>*tanily 


New Wood Preserva- 

TIVE 

P ENTACHLOROPIIENOL, now pro- 
diiced on a commercial scale, has lieen 
found to be a particularly effective material 
for the treatment of wood for preserving it 
against decay, termites, and other destruc¬ 
tive forces. It may be applied as a 5 per¬ 
cent solution in a petroleum solvent, pre¬ 
ferably by pressure impregnation or by 
brush treatment. The advantage of the new 
chemical as compared with creosote and 
other familiar materials is that it does not 
change the texture or painting properties of 
I he wood and possesses practically no odor. 

It can be used for treating heavy timbers 
or for the preservation of finished mill 
work. Although it is difficultly soluble in 
water, it forms a compound of sodium which 
is readily soluble and can be used for con¬ 
trolling slime and algae in industrial water 
supplies and as a preservative for glue and 
other similar materials subject to decom¬ 
position by bacteria or fungi.—D, //. A. 

Dew Ponds Again 

P REHISTORIC Britons, c^jnfined to wa¬ 
terless billsidcB by wolves on the plains, 
obtained water for their cattle by construct¬ 
ing mysterious dew ponds. Slightly below ^ 
the crest of a hill, a shallow pit was dug 
and lined with straw; a layer of puddled 
clay was added, and gradu^ly a ap¬ 
peared, filled with water from an invisible | 
source. Day after day tbe herds drandt, yet 
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Why M«ny W«dlo bpnrfs 
Make $10, $S0, $7S ■ WMk 

Radio broadcaatlnc tiailoni employ 
enclnet^ra. operaion. nation man- 
■ceri and pay up to |3 000 a year 
rixins Radio aeli In apare time pay* 
many $200 to $500 a year—Tull time 
Joba «tUh Radio jobliera. manufactur- 
rra and dealera at mm-h ai $S0 $50, 
$75 a week Many Radio Kxperti 
open full or part time Radio aalea 
and repair hualneHseit Radio manttfae- 
lurera and Jobbers employ (ekleri In- 
anetiora foremen, encineera, $«nrlee- 
men, and pay up to $6 OQO a year 
Autoraobite, polUe, aviation, onmmer- 
(lal Radio, loud apeaker ay«<etna are 
newer flelds offerlnc good oppnrtunl- 
tlM now and for the future Tele- 
>Uion promliea to open many good 
Joha anon Men 1 trained bav« cotKl 

i oba in llieae branritea of Radio Read 
Kiw they cot their ^oba Mall coupon 

Msmy $5, $10, $1B « 
W**k Ixtiw in Spnrn Tlm« 
Whils Lnnrnlnw 

Tlie day you enroll I start aendlnc 
Kxtra Vioncy Job Hheeta; abow you how 
to do Radio repair Joba Througliout 
your training 1 send plans and dlret* 
tluna that made good spare time money 
—$200 to $500-—for nundreda, while 
learning I lend you special Radio 
eqiilpiuent to condina exiwrlmente and 
build circuits Thla SO* 10 method of 
training makes leamlnir at honie In- 
lereatlng, fascinating, prarllcal 1 
ALSO OfVK YOU A MODKRN, 
PHOFE81410NALAU,-\VAV1C. AIX- 
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the ponds remained filled^ fed by moisture 
condensed from the air. 

Modern BcientisU are not yet certain why 
dew ponds work so welk nor do engineers 
know the conditions necessary for duplica¬ 
tion elsewhere. Natives say that the only 
known successful builders today are 
a single English family who use inherited 
nipihods. except that concrete replaces clay. 
The bed of chalk running from the Weald 
of Kent through the Sussex Downs to Wih- 
shire IS the only subsoil known to siipporl 
these ponds. Whether the chalk is essential 
no one knows, Ceoige and A. J. Hubbard. 
Briipsh SLieniibls once wrote an able and 
fasnualing treatise on tho suliject, but tliex 
weie unable to duplicate the results. 

Obvvouvly a dew pond must condense 
mure water than it evaporates, which means 
llial it must keep cool. It must lose heat 
ollierwise than by evaporation, and must not 
absorb heal unnecessarily from the earth 
Hi cent resparch has shown that water is 
nearly perfect as a “black body” or a lK>d> 
that easily gives off heal by radiation, 
and this discovery may furnish one key to 
ihe dew pond’s efheiency. The balance is 
delicate aiul the straw which keeps away the 
lieut of the earth must be kept dr) Hie 
flint men protected their straw insulation 
eari'fully again-il moisture, and 2f)th ( rii- 
lury man suffers by comparison win n lie 
finds ue between clapboard and plaster in 
bis insulaied borne. To the men of the lull , 
such ignoiance of nalnre’s ways meant vn- 
torv for ibe wolf pack. 

Nearly 3000 >ears liave passed since the 
Neolilhie hill-man fought off woUes wilii 
organized trench warfare, defending lus 
lierds and his temples of llie sun Trolls, 
kelpies . . . pixies, gnomes and the rest- 
gone, all gone'” But dew ponds remain to 
intrigue and mystify the sages of a modern 
da> - The Industrial Bulletin of Arthur D, 
Lillie, Inc 


The Chinese Are Not 
Racially Alike 

M r. Chilligsee H Liu has altempted o 
classifiralion of the races of China in 
wlueh he points out that the Cliinese peopb* 
are by no means a homogeneous unit, as com¬ 
monly siipposi d, and examinea critically the 
ilassificalions of those anthropologists who 
have recognized this fact. Mongol, Mongo 
lonl, and Mongolian, are loose and unsalis- 
faetoiy terms, and Homo sintcus is suggested 
to replace them 

In ihe Chinese population as a whole, the 
physical characters are, m general terms* 
hair miiversally bla< k, lank or coarse, 
straiglit, with almost circular tross-section. 
body and face hair very seamy, skin vary¬ 
ing from yellowish to yellow-brown; eye 
color light-hi own; setting of eyes hon/ontal 
or oblique with epicanihic fold; cheek bones 
prominent; medium to broad-headed; nose 
relatively flat with depressed nasal bones; 
medium stature; slender or thick-set; hands 
and feet small. 

Within this general description, three 
types are recognized, which are distributed 
in accordance with the three great river- 
systems of China: fl) The Huangho type 
in the north, mainly found in the valleys of 
the Huangho, the Liao Ho, and the Sungari 
Rivers in Manchuria. This type is of high 
stature, long-headed, slender-nosed, and of 
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The Marlin Firearms Compan>, famous 
ftir the manufacture of hnc guns since 
1870, has found a way to bring the finest 
quality razor blades to sliavers at a frac¬ 
tion of their usual tost 

Basic patents huMng expired, Marlin 
pays no royalties And by selling in 
“wholesale” (luantities, with economics in 
packaging, snipping, etc, the company 
effects savings which are passed on to the 
consumer. 

Made of the finest Swedish surgical 
steel, for standard holders, Marlin blades 
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vigorous physique and robust feature. It is 
honest and frugal, slow but sure, chivalrous 
and conservative. The people speak the 
northern Chinese mandarin, and may be 
regarded as the archaic type of Chinese. 
(2) The Changkiang type, mostly confined 
to the Chang Kiang or Yangtze River valley 
in a favorable natural environment. This 
type is of medium stature, of medium head 
width and medium nose height, with light 
yellowish complexion. The people exhibit 
great iterary power and ability. They speak 
•southern Chinese mandarin with local dia¬ 
lects—the progressive type of ihe Chinese 
nation. (3) The Chukiang type in the Chu 
Kiang or Pearl River valley of sonihern 
China, with Fiikien as an eastern corridor 
and Hainan Island beyond the sea They are 
of shoricr slalure, broad-headed, low-nosed, 
of darker skin color. Mentally this type is 
vivacious, and adventurous, quick in action 
and radical in thought. They speak various 
dialects of wniihem China—Adapted from 
Mature (London) 

New Insecticides 

B ritish research on chemuals for the 
control of pests has recently revealed 
the fact that severnl unusual compounds 
ordinarily used for other purposes piossess 
meni for controlling insects Telramethyl- 
thiiiram sulfide, a valuable acreleralor in 
rubber vulcanization, repels the Japanese 
beetle. Methyl bromide has been found to 
lie even more toxic than hydrocyanic acid 
for several types of moths and larvae and is 
being used effectiiely against granary 
weevils Phenol thiazine ts being studied as 
a substitute for lead arsenate Dichloroethyl 
ether, used as a soKtnt m refining petroleum, 
has been found effective in killing the wire 
worm.— D. //. K 


Homing Pigeons 
Exposed to Radio 
Frequency Waves 

O ccasional reports have appeared 
from time to time to the effect that 
radio waves disturb the homing instinct of 
homing pigeons. One of these reports covers 
tests conducted by the Navy Department at 
Lakehmst, New Jersey, and shows quite 
conclusively that the pigeons were affected. 
Those exposed to radio waves at the antenna 
of the A. T. & T transmitter at Ocean Gate, 
New Jersey, took much longer to return 
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A GOVERNMENT APPROVED AVIATION SCHOOL 

BE A TRANSPOBT PILOT, an AIB- 
PLARTE MB€HARfl€ or an AERO- 
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Lincoln Training preimrea you for your Government 
Rallnga «7 Pilot, Mc*ehRnlc or as Aeronautical Engi¬ 
neer You loom to fly our fast modem airplanes, 
overhaul .’in<i rebuild real airplanes and airplane 
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Rxpoiing a pigeon to radio wave* 


USED CAR SECRETS REVEALED! 

Avoid g\p cars Helect a mavlmum value auto¬ 
mobile with USED PAR VALUE GUH)E Dis¬ 
cover weak and strong points Inside buying 
facta revealed by experts Thousands praise its 

use Send 2nc Ui Automobile Reeeareb Bureau, 
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V=Re'‘*' i-=-l 

QUASIROTATION IN 
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V=Rehai h-= -f-1 
V is position, t IS time. 

SECOND AND THIRD 
DIMENSIONS 
OF ALGEBRA 

by Robert A Philip 
Price two doUotfa 
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Gardening in Chemical Solutions 


Successful 

Hydroponics 

Cultivation 

Control the pH of the nutrient solutions 
with HYDRION, the new pH test paper. 

HYDftlON fs at iimple to usa as Iffmus paper, 
but shows characterli^ic color changes at the 
critical points of pHS, b. and 7 Thrae lolutloni, 
ttandardiied at these three points, bring out 
the characteristic colors for comparison, make 
mistakes impossible Comparator plate makes 
colors more vivid 



The HYDRION HYDROPONICS KIT contelni 
the thrae buffer (standardiied) solutions. 100 
test papery comparator plate, color chert In- 
ifructlons Complete Kit, postage prepaid. $2 W. 
400 additional test papers, SI 00. 


Other Hydnon papers indt^ 
cate the entire pH range, 
within 0 S pH units 


R. I*. CARGILLE 

fifi Liberty Street New York, N Y. 



SOILLESS 

Growth of Plants 

hy Cdrlcton Ellis and Mtiler IV. 

rpHK flist mmplele irrutlse In book form nn this 
jinmonaelv 1mp*irnnt subjett v»liUh dlsiusses tiior- 
ouRhIy all Ihrw nietlunls of Soil less Growth—Water 
t*uJture, Hand Culture and Hub‘lrrl*tatJcin 
Iniereallnie Hmel> and inslriml^e both to sclentlKls 
and lajmen la till* no« conijirelmnshr book on the art 
of itrrmlnit idantv wlihoiit aoll T*ri)t)abl> no terhnliut 
de\eloiniteiii of (he paat ilciade haa made a more 
tr/uniphant rntranfe into the realm of lay atlenro than 
lias tlio si)flU*H8 Brnwth of planix Bo iniiMirtant Is this 
ne« dMPlopmcnl In plant i!ro«(h, liiat the Nadmial 
Tlesourccs Committee aelorted II as one of tlie few 
leeent (edmlrat Hclvnnremeiita llkelv (o help fuaiilon 
the future of (his rounto Bo fn^dnnflinc I»« thla 
niathod of Kroulns flowers vekttnhles and fruits, that 
the desire to (rv out this ' new waj U apreadlns 
with phenomPMul speed 

Table of ('onlenis Chcmlstri of l*lani Life Orowlnu 
In Mineral AKKregateH, Sand’Culturo Metlioif, Hull 
Irrigation Method Orowing in W’aMM , Wultei-rullure 
System, Nulriont Holuilnna Household Plant Culture 
GrowJnB Flowers for the Painll\ Grtmtrm VeaoUhles 
for the Family Comnurflal A«i*nt‘< Hperjal Chortu 
ralH, riant Hormotus, PoufitlnK CtuoninsoineH In 
I'lants, JlfTccts of Mlarellaneous theniUHip on iniinlK 
('omnion Deirlmenta, Nuiilent FonnuluH, Indtv 
IMk Paytf' u 6 0 IlluatrMtlonH—1 In Cnlur 

PRICE S2 75 

On ule at any bookstore, or the 


REtNHOLD PUBLISHING CORPORATION 
336 West 42nd 6L. Don’t. W. No* York, N. Y. 



Chemical Gardening 


GROW Flowers, Fruits, Vegetables, with¬ 
out soil Make* money growing plants 
in water Indoors during winter Weighed 
Chemicals, Formula, Instructions, $l OO 
postpaid 

GORDON LABORATORIES 
909 Fifth Ave., Dept. S . New York. N Y 


UNIVERSITIES 

LIBRARIES 

COLLECTORS 


Now avaiLihlc from ii pnv.'iti' (olUrtion- 

Bound Volumes of: 

1. Scientific American from October 3, 1846 through all issues of l892. 

2. The Scientific American Supplement, all volumes from January 1, 
1876 through December 31, 1892, except Vol. 4 (1877). 

3. Architect's and Builder^s Edition, Volume 5 (1888) through Volume 
14 (1892). 

4. And imbound, scattered issues of the several magazines. 
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home than did those birds released iU the 
same location but not exposed. 

In order to find out, If possible, what were 
the effects of radio waves on pigeons, a 100- 
watt oscillator was constructed in the labora¬ 
tories of the Zenith Radio Corporation un¬ 
der the supervision of Commander £. F. 
McDonald, Jr., the organization's president, 
and a senes of experiments were conducted 
at many different wavelengtfis on homing 
pigeons. The oscillator was arranged to liave 
large tank coils so that the pigeons could 
be placed in a strong field. The oscillator 
was adjustable over a range of five to 50 
meters. 

The pigeons were released one at a time 
at suitable intervals. The tests were care¬ 
fully arranged so that only certain pigeons 
were exposed to radio frequencies. The re¬ 
mainder were kept V 2 mile away from the 
oscillator, inside a steel bodied truck. 

Tests were conducted under the^c condi¬ 
tions at Mount Prospect, Illinois, beginning 
October 13 and continuing through Octobei 
27, with the following result**. 


KXFOSKf) TO RADIO FRKQl»KN(‘Y 



No 

rtf FI\turt 'I inu 

Ji'uveU'Ufffli 

/’itrro ir V/tHuter 

*) Motpr'v 

1 

an 

31 

1 

20 

r. 

1 


•it) 

% 

27 

dit 

3 

SI 

40 

4 

'42 

M) 

3 

2M 

AvLTftRe Time 


20Minutes 

NOT LXPOSLl) 

TO RADIO rKKQLKNlY 


rtf 

Plytfiff Time 


PuH'ons 

\l{nute$ 


2 

24 ^ 


2 

24». 


A 

3U 


2 

23 


A 

37 



24 



21 

Avurace Time 


26 ^ Mtnute,s 

FHcht (our»o 


25 6 MUeM 

Almut plaeonN 

flown durinfi entire tealM 


Above eompUatiuu covers 40 plgeotis 

It appears from these figures that homing 
pigeons exposed to radio frequencies are 
affected by the exposure and that in some 
way their ability to return home does slow 
up The difference in lime used to return 
home between the exposed and the unex¬ 
posed birds IS not very great; however, it 
must l>e ]>orne in mind that the povrer of the 
oscillator is not great. Considering this, the 
results obtained become significant. 

During the course of these experiments 
many other tests were conducted. In some 
cases fixed permanent magnets were hung 
arniind the necks of pigeons. This was done 
to determine whether or not the pigeonV 
homing instinct might not result from some 
ability on its part to be guided by the 
earth’s magnetic lines of force or, as has 
been suggested, since there exist no two 
places on the earth’s surface having the same 
magnetic field strength, these birds might 
seek that field strength which exists at the 
home lofts. It was found that the magnet 
on the pigeon’s neck did not seem to affect 
his homing ability at all. Further teats of 
this type might pn^luce more conduaivf 
evidence. However, the present testa indi¬ 
cate that the flying time ia the same both 
with and without the magnet. 

It has been reported that homing pigeons 
having their ears blocked np fail to return 
to the borne loft. The use of wax in the ears 
seems greatly to irritate the pigeon. In order 
to shake tb^ test under eonditums where 
the pigeon would not be irritated In any 
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wiiy and would be normal in every respect* 
except that bU hearing would be stopped, 
the ears were complet^y hlled with Vase¬ 
line. The feathers all around and over the 
ears were also smeared with Vaseline. The 
temperatnre on the day of the tests was 
around 45 degrees and the Vaseline quite 
solid at this temperature. The pigeon so 
treated returned home faster than it had 
ever been known to do so before, and with 
the Vaseline still in its ears. It is possible 
that further tests might develop additional 
information; the fact that the pigeon re¬ 
turned home in very much faster time is at 
variance with other reports which indicate 
that the pigeon loses his homing instinct 
entirely when his ability to hear is removed. 

Several tests were also conducted where 
an antenna was coupled to the oscillator and 
a half-wave antenna, of very small wire, 
tuned to the transmitter frequency, was tied 
to the pigeon's leg so that there was actual 
contact to the leg. This seemed to slow the 
bird's flight up somewhat and it is difficult 
to say whether the slowing up was due to 
the drag of the antenna or the resultant 
application of more radio frequency to the 
pigeon through the medium of the antenna 

This test would be of real merit in the 
vicinity of a regular transmitter having con¬ 
siderable power. 

The facts produced from the experiments 
would indicate that the pigeon's organs of 
hearing apparently are not connected with 
I he homing instinct, that the homing in¬ 
stinct is not affected by magnetic fields such 
as the earth’s field, that radio radiations do 
affect the homing instinct, and that the 
homing instinct is not appreciably affected 
by any particular wavelength m the short 
wavelength ranges, any wavelength produc¬ 
ing about the same results. 

It is of inieresi to note that exposure to 
radio frequencies in the ranges tested, often 
-eemed to make the pigeon restless and that 
at 20 meters the respiration and heartbeat 
seemed to incre-ase a noticeable degree and 
to an extent much more noticeable than at 
any other wavelength in the range used. 
—C. E, Broumt Zenith Radio Corporation 


RADIUM HOUNDS 

(Continued from page 


suspected thief, as well as all likely caches, 
could be searched entirely without his knowl¬ 
edge. Even his home could be thoroughly 
^’ransacked” by the unobtrusive method of 
parking a car carrying a Geiger-Mtiller 
counter in front of it. 

With the increasing use of radium in 
medicine, the manufacture of **radium 
hounds’* is on the rise. About 20 of these 
devices are now being used in the United 
Slates. Some of them are home-made affairs, 
but at least two companies manufacture 
them for the trade, at an approximate cost 
of 1125. Are the machines effective? Of the 
107 radium losses mentioned above, 59 com¬ 
plete recoveries and 11 partial recoveries 
were made by “radium hounds,** The radium 
thus recover^ represents several hundred 
ibousand dollars in cash, also the removal 
of a grave potent!^ haxard to any human 
being who might unoonscioiisly come in 
OoAtket with this burning element. Since the 
advent of ^ ^radium hound,** 1 know of 
no imnalMNtt hs anyone has been seri- 
ansjy ia|iirM by l»M|t or misplaced radium. 


Experimenters-^Schools—Field Workers 

An Accurate Balance at a Price 
Within the Reach of All 

Sensitive to 2/100 gram 
Weighs up to 100 grams 
Compact—No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 
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tGraduaiad fa eitlier die Mcfnc Syetetn (iraaw) or cIm Apodiocary'e System <craiiia,| 
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BENNETT BALANCE—$8.00 plus 40c Postage 

Tech Editorial Service, 26West40thStreet,Neu>York,N.Y. 





What Strange 
Cosmic Power 
Influences Humans 7 

By What Rjcht docs nun presume that he U the chosen being 
nf the universe and that the earth alone shapes hia existcncrt In 
the infinite spaces above, rminied by vast and magnificent worlds, 
are Cosmic forces which infiuence the life of every moruL As iron 
filings respond to the attraction of a magnet, so too, your acta are the 
result of an unpclling infltience upon your will. Just as the unseen 
Cosmic rays give the earth fomt and substance, ao too from the infinite 
reaches, an tnviaiHe subtle energy afiects the thought peoceuca of every 
human Life itself bows to this strange universal force—why. then, 
ahould YOU not understand and COMMAND IT? You are like a 
pendulum either to be swung forward to happmeia and the fulfiUmrnt 
of your dreams, or bsciiward into disccuragcinent and didlluahMnent 
Why remain poised in a state of anaicty, uncertainty, and anticipation? 
Lsam to draw to yourself these Cosmic forco sdudi will give your 
mind the creative unpetus that will aasurt the end in hfe you seek. 

For You — A Gift Copy ol tko Soalod Book 

Not for the curious nor the dcepttcal, but for the modem man and 
woman the Rosicrucuna. a progressive movement of dunking penona, 
Oder a free. Scaled Book, teUing how you nay aoquire the truth 
about these phenomenal Cosmic pourets httlc understood today and 
whkh make for freedom and attaintaent in life n THt 
Day AMO Aoa or MAvriitY. Throw off the age-old cuaton of 
*'let hfe be as n may**—and Imm to create it as >eu widi it 
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50% Off 

9 X12 C. M. 
ZEISS IKON 

VOLTA 

CAMERA 
FOR FILM PACKS 
AND PLATES 

NOVAR /6.3 LENS 



A compact all-metal box covered 
with black leatherette. Singlc-e\- 
teni>ion hellow’s Deep-hooded fo¬ 
cusing screen. Rising, falling, and 
cross movements Brilliant rever- 
sil)le \iew^ finder Film pack 
adajiter aiul two holders. 
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L50 


SALE 
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Send for Itooklet S O 

110 WIST 39NP St/^NY 

World's Largest Exclusive Camera 
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Conducted by JACOB DESCHIN 


Pictuke-Makiing by 
Eineargement 

T IMF was wilt’ll llir eonlact print wa- 
taken foi granted and only tlie ro-i ailed 
“advanced” amateur and professional went 
in for tnlarpng lies pictures But with the 
atlvenr of the miniature negative, the en¬ 
larging camera became essential equipment 
A great many amateurs totlay use an en¬ 
larger as a matter of course not onlv hecaiisi 
tin nuniaMire negatives most of them make 
cannot he scon properly in a contact print 



( '4»r(Ny Ffdorul Slnfiipliffi & Kni; Cf^rp 


Fof using the enlarger 

hill chiefly because of the many (»pportnru- 
iies afforded by the enlarging medium foi 
improving the final result 

Undoubtedly the chief attraction of the 
i nlai ging medium in photography is the large 
print The mere comparison of a small con¬ 
tact print with a 5 by 7 or 8 by 10 enlarge¬ 
ment of the same negative image is enough 
if» Jw‘11 the enlarging idea to practically any 
]jIiotographic worker. Bui more wonderful 
t VI 11 I ban this is the remarkable fact that 
by the same token and in the same way 
that the negative is enlarged to greater pro- 
poitarns, a mere portion of the negative may 
he selected and magnified to occupy the full 
format of a good-si/c print The opportuni¬ 
ties thus afforded for recomposing the ar¬ 
rangement of the negative image, for alter¬ 
ing the emphasis of certain details, for in¬ 
troducing a special meaning that may not 
have been perceived in the original subject 
as recorded on the negative, are all loo ob¬ 
vious to require more than mention. More¬ 
over, it 13 no mean advantage thus to be 
able to delete extraneous matter, particular¬ 


ly when the focal length of the lens or an 
enforced vantage point made it necessary 
in include more than was actually wanted 

f.ontrol in printing, more familiarly 
know'n ns “dodging,” is practised most effec¬ 
tively during enlargement. Suppose, for 
example, you project on the easel a nega¬ 
tive image in which the sliadow detail is 
almormally lower in the tonal scale than 
the detail in the brightest highlights. bNu 
the best possible enlargement from this neg 
alive, you will want to show detail in Imth 
liighlights and shadows. If you were to ex¬ 
pose for the highlights you would lose or 
badly damage your shadow detail, and if 
you exposed for the latter, your highlights 
would very likely show little more than 
while paper. In order to gel liotli shallow 
and higlilight detail in an enlargement 
from the negative meritloncd, you will have 
to resort to the protedure known as dodg¬ 
ing This is done by attaching a piece of 
cardboard or wad of cotton to the end a 
wire which is held in suspension for the n 
quired time between lens and easel. Tlie 
dodger is rut or shaped to the required size 
and form and agitated during the exposure 
In this manner, relatively transparent oi 
thin areas are held hack, relatively dark oi 
dense areas are oermilted a longer print 
ing lime by the use of a cardboard large 
enough to more than cover the size of the 
paper on which the print is being made and 
with a hole cut in it so positioned and of 
such a 81 /c as to permit the dense area to 
pass through while the rest of the negative 
IS completely shaded 

Another interesting printing method is 
that of tile pholomonidge made by project- 
mg a numlier of different negative images 



Dodging 
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For pholomon(ti(i;c work 


on lln samr nliect of pa|Hi As tath iinunf 
js prnjtTlPil m jls allotted spat e on the 
paper, the rest the paper ih shaded, as 
shown in the illustration or by some sinular 
method Before aetiial operanonn are be- 
j?ijii, a plan must, of course, be laid, ainl 
the individual negat i\t s projected and 
spaced off on a plain slieei of paper whicli, 
tfiereafter, becomes the guide for th«‘ pro- 
jtcled images. Adjoining areas are iiuile to 
nidge into one another and should not show 
sharj*, delimiting lines 

DiHlorlion of the negative image is oc- 
(omplished iliiring projection liy IiJling the 
paper easel in relation to the eiiUigmg 
camera lens so that the image is cither 
elongated or broadened, depending on the 
position of the easel with relation to the 
piojeetfd linage, 'Jilted buildings caused by 
an upward till of the camera in making 
tlie exposure may be rorncted under the 
f’ltlarging Jens liy a contrary tilt of the easel, 
thus bringing the building upright again. 

These are the principal Uhc*s of the en¬ 
larging process and many workers see in 
(hem more than their money’s worth in the 
purchase of an enlarging ramc ra 


World’s Fair Pictures 

T he ability to “see'* pictures is rarely 
*io well demonstrated as in the work of 
Richard Wtirls, of New York City, a widely 
known photographer, who reeenlly exhibited 
more than 50 pirturcs of the New York 
Worlds Fair in the making. Held at the 
Muaeurn of the City of New York, the dis¬ 
play marked Mr. Wuria’ first one-man show 
and well deserved the wide attention it re¬ 
ceived, Those photographically minded were 
impressed with the implied proof so graphi¬ 
cally displayed tliat picture materials may 
be found in relatively unpromising sui- 
roundings provided the photographer has 
“what it lakes” to pick them oul. 

When asked why he had taken the trou¬ 
ble to make pictures of subject-matter that 
was merely preliminary to the real and com¬ 
pleted thing, Mr. Wurts explained that 
primarily what he was interested in was not 
so much the identity oi the subject-matter 
itself as Uie opportunity it afforded for ob¬ 
taining striking pictorial effects. Incidental 
to this hut none the less worthy of the efforts 
he had expended in shooting the pictures 
was the dtn^mmentary or historical aspect 


LAST CALL 

For Entries in the 

Third Annual 
Scientific American 
Photography Content 

All entries must be in the handi» 
of tho jfidges by January 2, 1939 

Complete Rttlett in October 293S 
Scientific American 


of the pifiuris which, once the Fair con- 
slrmHon wa*! loinpleled, could never lie 
made again. One of Mr. Wurts’ World's Fair 
plifitographs appears on the from cover of 
tills ishuc and iinothiT on page 24 


New Scheiner Ratings 

T he announremeiK that Kodak Snpet 
X\, inUndiiced in the 35-mm sire, is 
now avadalde in all tlic popular roll-film 
si/i*^ and 111 film pai ks, is aiiompanied !>v 
Shf'Uief or Photosfop ratings for the nt w 
Eastmun Id ms. These ratings, whuli sup¬ 
plement tiiose for the Weston and General 
Flerlnc systi ms announced in a recent issue 
of this deparlmerU, are as follows 



Daylight 

Mazda I 

PcinaltMiiK X 

25 

23 

IMus \ 

26 

24 

Sitjif 1 W 

29 

27 


Thrse ratings are intended for average 
ixposuics and are not inlimded to he the 
maximuin spefds Negarivcs made with half 
the exposures railed foi will he quite satis¬ 
factory iindf r oidinury < ondilions, hul 
wheie the suhjei t iiKlmh s much shado^\ 
detail, for example, it is not always wisi 
to altempi the shorter exposuies As a gen 
eral, pracliial guide, the speeds indicated 
will lesiill in fully exposeil negatives 


Y.M.C.A. Camera 
Contes i 

Y Ol T H hidils the hmcliglil in an inler- 
iiaiional phoiogiaphic contest under the 
auspices of llie National Council of the 
Y’oung Men’s Christian Association of the 
United States. The contefit, which closes 
Februuiy 15, 1939, is open to amaiem pho 
lograpliers throughout the woild. Winning 
photographs wdl he* used in the decorative 
srlieme of the Y'oung Men’s ( hristian Asso¬ 
ciation Budding now being erected on the 
World’s P'air (irounds m New Yoik Cil\ 
Submitted photographs must pitturc the 
life ami uctiviiips of present-day youth m 
ihe five following classifications; Youth at 
home; Youth at work, Youth at play; 
Youth and citizenship, and Youth at wor¬ 
ship. There is a first prize of $25 and a sec¬ 
ond prize of $J5 in each group, with an 
additional grand prize of $50 for the best 
photograph in the entire contest. 

Contest rules limit .entries to work of 
amateurs, require that pictures must fit 
one of the given classifications, and that 
prints must not be smaller than 8 by 10 
inches, black and wliite. All entries must 
be in the hands of the Photograph Contest 


GIFT SUGGESTIONS! 

CHAMPION 
ADJUSTABLE 
DEVELOPING TANK 



Never before has a high quality 
developing tank been 
offered at this low 
price. W 

• ALL SIZES FROM 36 EX- 
POSURES. 35 MM. TO 116 IN¬ 
CLUSIVE. 

• UNIQUE LOCKING DEVICE. 

• GENUINE CHEMICAL RE¬ 
SISTANT. 

• BAKELITE —HEAVIER CON¬ 
STRUCTION. 


WILLO JR. 
ENLARGING 
EASEL 

J 



'I lir \\ illo Jr, fnlarging hascl holds 
papci up to 11 X 14 inches and has a 
hudl-iii adjustable margin device that m 
opeijti.d by a gcnllr pusli or pull This 
lever accurately luljubts the upper and 
lift m.iiginy (o any sue lu tween U 16 
and 2 inches, as indieattd on tho con- 
\cnienlly locatid scale There are no 
loose parts to lie lost and no possibility 
of unequal margins The sturdy mct.i! 
marking bands keep the injiei flat on 
the board and pi event curling 
Locks automatically Simph to oper¬ 
ate Nothing to gel out of oidcr. Mill 
last foi yeais 


SALE 
PRICE 

FORMERLY ^ 7S 


$3.75 


Mail Orders Filled^ 



WtlT 31ND 


World's Larqest Exclustve Camera 
Supply House 
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★Electropho* with Battery 

$ 2.50 

★Tele Bewi $ 5.00 

★Weston 617 type 1 $ 6.00 

★Larpodreni $ 3.00 

★ Weston 617 type 2 S 7.50 

★Weston 650 $15.00 

★Photoscope $10,00 

★Electro Beui $12,00 

★Photrix $ 8 00 

★Rex $12 50 

★Photoseope, old model $ 7.50 


KEW HSCORD 
PAPEiUSTlIlP PRINTS 

And What They M«on To Your 
35 mm. Nogotive Film Roll 

r mger-pnnts *od $cnUche$ on tli« ae 0 Miv« 
film give very iwdeetrabU reeulfi end aiey 
ipoil your otherwiec perfect picture, eepecielly 
when enlarged. These mej^ ere usuelly | 
caused by tbe coiMtatii handling of the nege- 
live which can be enorely evoided by using 
XECOHD STRIP PRISTS. • These Str,p 
PrinU ere mede on e epectel printer with e 
Photoelectrtc ExpOMure Control which gredes 
eech frame indlviduelly end reproduces the 
true quality of your negative eo t^ you know 
what you may expect ^ your enlargements. • 






AM exposures (except those which ere blank 
or entirely usalcM) arc delivcced to you on 
ONE^ Strip. Also showing on each frame tbe 
negative number. Using these quality Stnp 
Prmts, there is no need of handling the nega¬ 
tive film roll. Your Negative Film Roll and 
the RECORD STRIP-PRINT ere delivered to 
you m one doubte-sided container • Sa/e- 
guarJ your ni^tlve by imistjiig on RECORD 
STRIP PRISTS mede in this science men- 
ner, at your deeler or wnte to us duect end we 
will advise you the dealer m your lemtory 
who gives this service. 

EMBT 

PHOTO S FILM MACHINE CORP. 
630 Ninth Avnnv* e N«w Vnyk, N. Y» 


Have YOU Tried The 

M.C.M. PHOTOMETER 

THE Enlarging Exposure Meter 


WHAT IT DOES 

e Telit you eiactly how 
lonq to expose every en¬ 
largement 

e Teili you whst contrast 
grade of paper to use 
with each nagetive 
e Telit you eccurately the 
density scale of any nega¬ 
tive 

e Lets you turn out Nor¬ 
mal Full Scale, Low Key 
or High Key prints as you 

desire 

e Gives you an accurate 
light standard on which to 
base your judgment for 
special effe^, dodging, 
printing, etc 

e Cen be used with any 
ilxe enlarger 

• No tables or charts to 
rtfer to^reads directly In 
minutes and seconds 

a Will maintain Its cali¬ 
bration and last Indefi¬ 
nitely (The G E bulb 
used Is burned at lets than 
I one third Its normal watt. 
«9e ) 


If it now in daily use in fhoutandt of dark 
rooms fhroughouf the world. Ask any one of 
these users what they think of it. Ask them if 
it is saving them Money? Ask them if H has 
improved the Quality of their work—if it is 
saving them Time? Ask them if it Really 
Does do the many things we claim for it? 
We know the answers—your Dealer knows 
them, but— 


ASK THE 


WHO USES ONE! 


. ,,, Send for free circular de- 

lie enlarger tcriDing this remarkable new 

accewory. If your Dealer 
•"<* ••“>"<*» cannot supply you we will 

f Will maintain its call- L* _!• x i/s J 

iration and last tndefl- Ship direct OH 10-day mOnOV 

litely (The G E bulb l Lx*lL * / .i 

ised Is burned at less than baCK trial bdSIS |and ttO 

.n. third it. norm.l w.tt- questions Uskcd) OH $g .8$ 

receipt of ^ 

HAYNES PRODUCTS CO. 

136 Liberty St, Dept. SA-1 New Yerfc City 

OiftrlStttari U Dealm ONLY 

RevirMi. New Vers Hereitain. CkleMe Oreli, Lee Attelei 


Editor, Na(toite] Coimdl Y.M*CA., 347 
MadiBon Avenue, New York City, not later 
than clotting date. Contest mlea are avail¬ 
able at local Y,M.C.A. branches or from 
Contest Editor at the New York headquar¬ 
ters. Judges will include Hany B. Baker, 
editor of Internatioital News Photos; Emile 
Bruguiere, Dean, New York ImtHute of 
Photography; Morris Germain, A.R.P.S.; 
Wilson Hicks, Picture Editor of Life, and 
Herbert C. McKay, F.R.P.S, 


From 1 by to 64 by 50 

A PHOTOGRAPHIC enlargement 64 
inches high and 50 inches wide made 
from a mere 35-mm negative and showing 
an Indian chief will soon become a familiar 
figure throughout the country as the Zeiss 
exhibits make their rounds. The negative 
IS the work of Frank H. Shearer, of Bay 
City, Michigan, who writes that the nega¬ 
tive shows “no perceptible grain** when 
blown up to these dimensions, “and every 
detail is perfect.*’ He adds that no “step 
up** process was used, that is, no inter¬ 
mediate negative, and that the enlargement 
was made directly from the original 3S-mm 
negative on paper 50 inches wide, not pieced 
together Mr. Shearer gives I he following 
data* Exposure in Contax 111, equipped 
with Sonnar //2, at //4 and 1/125 second 
Film used was Eastman Panatomic and 
development was in MPC 

Hunting with Flash 
Guns 

T he Craighead brothers, Frank and 
John, who have been doing some no¬ 
table work in the field of wild bird photog¬ 
raphy, pay tribute to the range finder and 
the flash gun for having made possible some 
unusual shots which they say could not 
otherwise have been obtained. Among the 
pictures which «hcy have made are the two 
which they kindly permitted us to reproduce 
here Concerning one of these they write* 
“This re'presents an osprey or fish hawk 
leaving a fence post with a fish in his right 
talon. This picture illustrates how he uses 
one foot to shove off with and the other to 
grasp his prey. A few seconds later he will 
clutch the fish with both talons. Our Kalart 
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Amateur Photographers 

New Ways uv PHorocsAPtiY, by 
Jac^b DeiMn, Eminently practical 
from every point of view, this new 
book eontaina nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amatenr photography, 
discussing such things as tri» pho¬ 
tography, photomorals, retouching, 
inira-re^ and a number of other sub¬ 
divisions that will not be found else¬ 
where in as clear and concise a man¬ 
ner. 

iNruA-Rgn PHOTOCaAPHY, by S. O. 
Rawlings. A treciise on fAe use of pho¬ 
tographic plates and films sensitive to 
ifi/ro-rad. Exposure and processing 
are fully covered; formulas are given 
for sensitizing, $1,65, 

Univsbsal Photo Almanac and Mau- 
KKT Gvioe. How, when and what to 
photograph in order to make money 
with your camera; where to sell dif¬ 
ferent types of prints. fl.OO. 

Camesa Lanses, by Arthur W. Lork- 
ctt. Explains simply and clearly, yet 
with scientific accuracy, all the urtcier- 
lying principles of lenses, $1,10, 

Champlin on Fine Crain, 6v Harry 
Champlin, A complete hand-book on 
the entire subject of fine grain, in¬ 
cluding formulas and how to com¬ 
pound end use them. $1.90. 

Photographic Hints and Gadc.ets, 
by Fraprie and Jordan. How to make 
all hinds of photographic accessories; 
from film clips to cameras to light¬ 
ing equipment, and so on; 250 artU les 
and fteoriy 500 illustrations, $J.70, 

Elementary Photography, by Neb- 
4 lette, Brehm, and Priest, You ran 
learn much of the fundamentals of 
photography from this little book 
even though you hove little or no 
knowledge of physics and chemistry, 
11.15. 


Photographic Enlarging, by Frank¬ 
lin 1. Jordan, F. R. P. S. One of the 
most interesting and authentic book\ 
on enlarging, its 224 pages cover 
every phase of the subject and 75 
illustrations^ many of them salon- 
winners, show the value of correct 
technique, $3,70, 

Portrait Photography, by H , Wil - 
lianu. Fundamental principles of 
composition and lighting, paving the 
way to satisfactory results in this 
particular branch of photography. 
HAS. 


Pkuotg Quoted Include Postage 


Jte Ctm Supph Any Photographic 
Book in ^mf 

ameiucan 


a Ni>wT«rkCUy 



“Annoyed” 

focusing device made this picture possible, 
for quick focusing was essential. 

“The other picture,” they continue, “was 
taken with the aid of both the focusing de¬ 
vice and the synchronized flash. It represents 
a young great horned owl in its neat The 
nest was located in a small cave on the side 
of a cliff. The picture was taken as the 
young owl raised fats wings in alarm. Even 
with the fastest film, it would have been 
impossible to get the picture without a 
synchronized flash. I'he great horned owl 
IS one of the largest and fiercest of our 
owls, usually nesting in large wooded tracts 
far from llit* habitation of man.” 


Camarauerik of the 
Camera 

T he camera has become the passport to 
impromptu friendships to such an ex¬ 
tent that It needs no more than the display 
of one's camera m park or street or aboard 
ship to strike up an acquaintance with any 
other camera toter in sight. This has hap¬ 
pened to this department on several oc¬ 
casions, We would be poking the camera 
up at some building or other and before 
we had finished, someone would come up 
and want to know what stop and shutter 
speed were used, what film, what filter, and 
80 on In no time at all the two would be 
talking on camera subjects in general with 
llic freedom one usually employs with a 
friend of long standing This unfailing 
“open sesame” to acquaintanceships that 
(haracterues the camera fraierniiy led this 
department to invent a new term, namely, 
“cameramour.” and the camera user as “carn- 
cramonst ” Camera love and camera lover 
seem a bit far-fetched when heard for the 
first time But how about bibliophile? Per¬ 
sons who collect first editions of books 
think this term to be quite proper and aptly 
descriptive of the I>ook collector. 


Standardizing 

Photography 

S TANDARDIZATION in the field of 
photography took another step forward 
recently with the appointment of a new 
committee on standardization, according to 
an announcement by the American Stand¬ 
ards Association, of New York City. Initiat¬ 
ed at the request of the International 
Standards Association, the new committee 
will represent 40 diflerent organiMtions, in¬ 
cluding government departments, 

user gipsupSi mannlacturers of photograpl^ic 


liafiK Oargatngram 

TOL. » I7I WEST MADISON STIEn CRICACO. ILL NO 1 


Bobs RbboIvbb: 


To talk 1«M aboiM lu» world famous aliop 
and mora atKNil ku marchandh# ... to 
tiva up CO iu« crado of **Moaov kadt with 
a tmlfa-—BO quaadona aakad'* , . . and to 
conttnua to giva tho goab-daradaH t>ar- 
gaim poMlbta. Of couna thaca'li ba an 
occaiiotul plug^about the Camara Croii 
Road# of me world if you won't mind. 
Happy New Yaar. 


Praa/danf 






Bass goes B«r8erk on 

ENLARGERS 

ELWOOO Mlslatarr for 2^ x 8K nrgatirn or 
nm«n«r—100 watt Uulb. u«Ul framet. «tc. $22.50 
CLWOOD atudlo Calartar for 0 x 7 iiraatlFH or 
Btuvllrr Completa Ins tens $27.00 

OMEGA 4^*24 x 30 mra double frune 85 mm film, 
austproof nexsiJre carritr ... 10 tlAo eiaarlt]'— 
douitlr condonser $46.00 

FILMARUa O—for 8 x 4 cm or 85 mm 75 wstt 
fnisted vnlarglng lump, red fwugBlng Alter, book 
tjpfl nexathe carrier, two metal inaskv. 2 to SVi 
(llameterB, Anaitlgmat F 4 6 with red focui 
filter $52.M 

FILMARUS 11^17 X 20% board—I 0 to 7 inaxnima- 
ilnuB on large negatlvei, with pair of flneBt clear 
rImm condensers—4 to 5 lltoea on miniature, takes 
up to 2% X 8% film, 0 nietil masks. 0 ctu double 
Anastlgruat with Iris dlapliragni $70,00 

FILMAREX It for 4x4 cm or smallor negatives, 2 
to 15 magnlflcations With 5 5 cm Anasligmat 
F 4 5 (ens in Iris diaphragm $M 00 

FILMAREX DUPLEX OE LUXE for 9 x 12 nega- 
ll^es or Binaller a precision Instniment for the most 
fsKtldlous set of double while glass condensers, 
13 5 im dfMible Anastlgmat F 4 5 Iris (Uapbragm 
27% X bwd J-5 diameters on large 
negaU^es $150 00 

Bass goes “International” in 
another of his famous “buys”. 

Another scoop from across the pond. 

0 X 12 CofPiMet double extension pints eamergs, bund 
new riiolcfi of following P 4 5 lenses In Ibsor 
shutter Triplex Curjgnn, Uodeosl of k TrJnar, and 
oUmt Htandard lenses, with f p a and holder Only 

$22 50 

S X 0 sire, with rarinus F F, 3 lenses, single extension 
at iinly $10.75. Double extension $14 75 

B X 12 Ds Fmnne Utility . . . douhlo ext F 6 8 lens, 
Aiiiomsllr shutter fpt and holder IIS 75 

**A plctura is worth 
thousand words” si 
the guy with a 

GRAPHIC 

2% X 8% new model Bneed 
draphtr rmnpai I, with 4%” 
V 4 5 Kodak Anastlgmat lent In 
new style f'’onipur abutter |l If 00 
^\Uh 4%" P 4 S Carl Zeiss 
Tesaar Ions In new style 

Compur shutter $117 00 
WUh 4%" F 3 5 Carl Zeiss Tessar lens in Compur 
Uaptd shutter |f4f qq 

8% X 1% or 4 X 5 Hpeed Graphic fUted wltli 5%" 
Curl Zeiss Tesssr K 4 5 lens, Compur U shutter 

$127 00 

Or, nitod with Curl Zeiss Tessar F.Q5 lens. 

I'oinpur A shiitier $152 00 

Kalart Usukc Finder Installed. Complete 527 00 

Kalart Mirromatk Npee<l Flash Gun $15 SO 

Memleliohn T’nivorsal Hpeed Oun S35 00 

.\lihey Frosa Flastigun $($ 75 

Voigtlander 

Superb 

Twill lens reflex takes 12 
2% square allots un 120 Aim 
Automatic film Iransport 
Compur sluitier I sec to 
l/2^0th Skopar F 3 5 lens 
special at fSS.N 

With Heliar F 8 5 lem 

Kicready case IS.80 



•ays 



FREE: Those two inailerplecei of photogrtphlc 
literature Baas Bargathiram #23B,Elating 

thousands of still etniera bargains . and #284 
listing a fascinating array of R and IS mm allent 
and 8ouu(I mm lea Mention thlg *‘ad ‘ 



rCAMERA CO, 


Dept. AD, 179 W. Madison Street 
Chieago, Ill. 

GAMERA oaoas ROADS OF THE WORLD 
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TOTOSHtfP’ 

BOMBSHEU 



Etottlng the pace with an 
other Dheaomeaal “flrat/' we 
proudly announce Ttie Instt- //t/JL 

tute of the Camera—Foto- ////>/. lluiW 

Piactical, BY PRACTICAL MEN! 

The Institute, directed by Laurence Dutton, well 
known authority aMslsted by a staff of exiwrts, offeia 
couraea In person and bv mall, for begin ntrs and 
advanced workerR In every brancli of still and 
motion picture fotoKrapby. 

The Institute boasts all modern equipment In¬ 
cluding a modem Rfudio, alr-condltlcmed darkrooms, 
thermoRtatically contrulied solutlunH, etc 
Tuition fees are oxtrcmelv low cnaMlnc ALL to 
benefit from this non-profit school 


•I. ' mmtm . 





When you write to adveriiMc^rB 

The Editor will nppre« latt 11 If >ou 
will mention that jou saw it In 

SCIENTIFIC AMERICAN 


3Smm. Users, Attention! 

You take the pictures 
We’ll bind the slides 

Eiieh picture is carefully masked 
and bound with a neat, durable 
metal binder which fits all stand¬ 
ard projectors Thin cover glasses 
of finest quality are used, insur¬ 
ing you perfect projection. 

he cost to }uu—only 15 c per 
■^lide Your ordir w^ill receive ex¬ 
pert attention and prompt ser- ; 
vice SEND US YOUR FILM 
TODAY! 

MINI EXPERTS 

Dept. B. Plantaville, Conn. 


malerialB, distributors, and some 12 general- 
interest groups. The work of the committee 
will be the inauguration of a project on 
standardization in photography under the 
leadership of the Optical Society of Amer¬ 
ica, as well as co-operation in the work of 
the project. 

For Texture’s Sake 

C OMPLETELY lacking in pictorial in¬ 
terest when the sun struck the wall 
Ik ad on—that is, with so-called front, flat 
lighting—the subject illustrating this piece 




OF all f 

With the piirrhiiRC of any camera or fotopraphlc 
equi]imenl (amounting to $10 or more), a special 
course of Instruction Is Included free as part of the 
purchase—at no extra cost' What a gift this makes 
to that foto-fan youngster or friend' 

This brand new Idea In fotography sMUghtfl Foto- 
shop HR THE STORE THAT SERVES AS WELL AS 
SELLS! 

FOTOSHOP'S PRICE POLICY 

guarantees pilcCR conalstently low (our latest rata 
log proves this contiuMlvcli) All men handise nu- 
rondttlonalb guaranteed, and sold on lO-day free 
trial money-bark basis I EutoahoTt’s Budget Plan, 
and generous allowance on trade-in deals rompletes 
the perfi'Ct ph ture I 

Chech ifrmr desired (listed brlou') and 
patfe the loner portion of thn iiiimmiut 
mmt on penny post card and mail to 

Fotoihop, Inc , Dept SI 28 , IS C 42 nd 8 t , New York City 

Plcoat write or print namt and addriaif eltarlp in margin 


T-'v 


Texture 

was made highly picture worthy when the 
sun came glancing across the surface Each 
little projection on the wall, edges of bricks, 
surfaces of flaking paint, threw its own 
particular shadow and the multiplicity of 
these added up to a general effect of gayety 
through a neh display of sherr texture. 


WHAT'S NEW 

In Photographic Equipment 

ion are nucrcsted in any of the items 
^Kdescribcd heltriv, and cannot frnd them 
cnir adxtertisinii rolttmns or at your photo 
[fraphic dealer, tve shall be nlad m tell you 
udiere you can {let them Plcaie aicotnpany 
your retflicit hv a stamped envclopi 


Alfa PI)16 Ci irrtR Speiial Camlra 
Fitted with fully corrected fo 
cusing / 6 3 anastigmai lens and shutter with 
speeds 1 ^25 to 1 ^ 100, 
lime and bulb. Gives 
fifteen 2 Mj by 2yi« 
pictures to a roll 
UsesPD16film (same 
si/e as 616). Tele¬ 
scoping, metal, pull¬ 
out front. Solidly 
built with pressed- 
steel frame, finished 
with black-grained, waterproof covering, 

with exposed metal parts in polished metal 
and black lacquer Other specifications. 

optical, direct-view finder; tripod socket; 
depth of focus table, hinged back; simple 
loading arrangement; special eyelets for 
attaching neckstrap. 


Hydraulic Agitator ($5.95): Metal device 
for agitating fine-grain film solution dur¬ 
ing tank development. Tank is held firmly jn 
place on metal platform, while water, run¬ 
ning from a faucet, fills trough at other end, 
causing device to tilt. As water spills out, 


BondedCameraValues! 

A GuorantM Bond liTan with evsey purcluM 

ConUx Model 1 F2 Bonnar | SS.SO 

ConUx Model 1 FI 5 Bonnar 129.50 

Kodak ReUna Model 11 F2 S Xenar 99.50 
Kodak RaUna Model II F2 Xenar 99.90 
Rollelcord Model U F3 5 Lena 40.50 
Rollelflex 4x4 F2.8 Tewar 49.90 

Exakta Model F2 ZelSR Blotar 134.90 

KoreUe Model 11 F2.9 Radtonar 74.60 

Weltur F2 8 Xenar 04.50 

Kodak Recomar 18 6x9 cm F4 5 Lena 39.50 


ALL MEROHANOIOC OOLO SUBJECT 
TO 10- DAY MONEY BACK OU ABAMTEE 

BDCe WRITE FOR BIO MONEY 
rKCC saving CATALOG S-l 


**Make Money With Your Camera'* 

PHOTO-MARKETS 

This 144-page books tells what 
to “shoot," how and where 
Gives directions for submitting 
photographs fo magazines Lists 
hundreds of markets for photo¬ 
graphs, together with the types 
most suitable for each 


Lii/hth Ldition^Rcxnsed—Cp To Date 

SO Cents, Postpaid 
SciENTinc American 

24 West 40th Street New \ »rk City 


Noui! BUy MMOUS CAMfRAS 

ON'CREDlT 


a Own a iamoni camera lor a email down 
paymont, 12 rnonthe to pay Tradn-ln your 
old oaoMral Will* for intormotton on tho 
oamero that InlorMte you, and dotoilaofour 
^me Payment Plan lor reeponaible persona 
ffeoeced fkrough CemmerefaJ OedO Ca 
mw 4 BOODillAli * m. WHi It.. PfcllB.. Pb. 


Become an expert 


'iriln under warlil-fanriouit experts For m««iure or earoor 
BIr money-DiiklnK c^iiMirtunlttenl Coeunerelsl. Newt. 
PortrsR. Advert Is lea, Mstlon Plrtere. Natural Color, and 
othrr branches nf photryfraiihy Personal Atiendanre and 
Home Study courses Free bo^et 28lh year 

NEW YORK INSTITUTE OF PHOTOGRAPHY 
10 West S3 Btroot (Dost 134) Now York City 


A wery KandT- accurate, 
ecenemicol aeola for 
dork room and laboro- 
lery use. Callbroled from 
D4le 10 grams, complete 
with eenveralen table 
tor those desiring to 
woigh in graiaa inaiead 
ol grama. 

At All Leading MOO 
Dealers U 
Oenore/dis/r/hu/ion by 


W 


RaYGlTAM 


I 4» POUSTN AVB. NSW WMCCITV 
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CORRECT EXPOSURE 
EVERY TIME WITH 
THESE STERLING METERS 

a EXPOPHOT visual meter 
Used at chest-levcl, simple 
to use, quick and accurate 
No squinting? mto tubes, no 
fuss, no bother Feather* 
weight and hardly larger 
than a pack of matches 


$1.75 


MINI PHOTO¬ 
SCOP electric 
universal expo- | 
sure meter for 
ALL photograph- 

1 C conditions Direct reading, “on the 
noKC ' accuracy and one-handed ope- 
ruion 

lor stills and movies, color and 
monotone, the MINI I’HOTOSCOP 
offers lasting and elhcient service 

in 't ^ i rt tidv” liiithir i(is( 

$14.75 

}) f/// h>r ( t*})i pit tf (hl<uU 

PHOTO UTILITIES, INC. 

Dept. SEM 

10 West 33rd St., New York, N. Y. 


Some Real Good Buvh 
on Roll Film Cameras 

in Populiir Picture Sizc*^ 

3 xt f’ln. Imperial W $2l.5o 

F2 9 Comjuir 

.1 vl rm Piirvolii W 

F3 ■* Zelaa Coiiumi 

37.50 

tV 2 x 6 tin. Iliugrc W 

F4 5 rroiitur 

15 00 

tin. Ihagee W 

F3 Comimi 

22.50 

tm. Imperial W 

K2 9 ( omiMir 

27.50 

tm. Weh.iW 

F2 0 Raiild Coruimr 

35 00 

2 ’/ 4 x 3 Vi Klein rumera W 

F4 5 Sttloi 

12 50 

2 !/ 4 x;P/i Bchnu W 

P7.7 Slnclo 

9.75 

2 '/ix.UA Virgin W 

1*3 8 Pruutoi 

22.50 

2Vix3V4 Ihuge*' W 

F4 5 Compui 

22.50 

2 V 4 x 3^4 Bessn W 

F4.S Rapid Compiir 

29.50 

2%xPA Be^^sn W 

73.3 Rapid Comiiur 

32.50 

2\ix^y^We\ta W 

F4 Ti CnmiMir 

35.00 

214x3^4 Be««a Range Finder 

W ITS 5 rmiipiir 

19.50 

Send for our XMAS cutalofc 

ABE COHEN’S 

EXCHANGE, 

INf‘. 

"The Houso of Photographic Values** 

142 Fulton St. New York City 


platform retiirriH to horizontal position again, 
this see-saw movement continuing through¬ 
out I he development period. Water flow regu¬ 
lation adjusts speed of agitation. Adjiistahlr 
platform takes all standard tanks 


5 l>y 7 Two-Pkclicle Onk-Suui Aujminiim 
Casting ($10t)) • Intended to serve as 
body around which one-shot color cameia 
may i»e built and assembled. Castings di'- 
clared to Ih correct in design, rugged in 
shape and fully machined so tlial all impor 
tani surfaCfN arc accurately flat. Di^lnhutors 
say anyone with some shop experience can 
quickly biidd the rest of the camera. Those 
inlerested in hnildmg ihc camera may ob¬ 
tain plioiograph of the rasimg with further 
information from this rlipartmimt Ask for 
“Photograph lOf and supplemental data “ 


1 l*Moio KiNsm ($1) For washing prints 
I CImnges water and moves prints in fresli 
I water automatually, reducing wa-^hing lime 
I 30 to 50 pel cent, ac¬ 

cording to manufac- 
lun rs’claims.Device 
IS merely '-it iindtr 
faucet and water 
fumed on, allowing 
small stream to stnkr 
pan When one side 
has been filled with 
wah I, It lx < omes 
li< avy mid tips, thus 
pirmittifig other side to receive stream 
Water contmuallv runs out through slots 
llius rucking hack and foitli, several 5 liy 7 
! inch (oi smaller) prints may he waslud ai 
‘’Unie lime Pan Pj inches dci p. made of 
lu .ivy steel coal« d with sperinl a^-plmham 
paint to I esjst at ul 


KuuAk '1 ABU 'I'hp 'Imi’nn i$7, ttunphli 
with Pun-apod and 'I ilt a-p<u|) . Cam 
iia support for table top photography, siill- 
hfe>., and so on Lsed 
on lahle, chair, floor 
or olhir eon\eni(‘nl 
siippoii Legs, sturd)'^ 
and wit ItouL joint 
nnscnw fioiu solid 
metal Iica<l so out fit 
cun he carried in 
pocket, 1 eg spread 
9'j inches, height 7 
niches. Karh leg 
niliher-lippid, non skid, will not sciulcli or 
mar pohslud surfaie-. Pan-a-pod ($3) is 
1 evolving luad for use on any tnpod with 
filandard serew. fnaures smooth, easy awing 
in rither direction when panorammg with 
still or movie catneia Degree matkinga help 
m making “panorama” pictures with still 
euineia. Almost full circle may he pietmed, 
locking screw holding center of }^an-a-po/l 
head at any selected netting. Tilt-a-pod 
($2 50) is adjusruhle camera support per- 
milling tilling to any desired angle. Tripod 
alone $1,75, 


Lnt- -Mast Ell ($9.75) , Transforms any oidi- 
nary Jioiisehold eleclnc light bulb into 
flood light giving up to five limes normal 
brilliancy. Lite-Master connection cord js 
plugged into any 110-volt A C. outlet. Lights 
to be controlleil are then plugged mto out¬ 
lets provided on tlie Lite-Master. Regular 



YOU OPIN UP 
tNTlRH'f NtVI 

POSMBllUUS 

IN 

NllNlATURt 

PH0T0GR^PH^ 



# For the first time in 
photographic history, 
ARGUS places within 
the price-reach of any 
student, teacher, doc¬ 
tor, laboratory special¬ 
ist, hobbyist or school, 
a unit which serves 
every phase of scien¬ 
tific miniature pho¬ 
tography. 


Ideal for micro- I 

scope pictures, for I 

portrait and Macro I 

(close-up) photog- 

raphy of small 

obiects, for micro- A 

filming book 

pages, etc., for W 

making orcopying 

stereopticon slides y 

...for reducing old 

slides to new 35 

mm size. Ground 

glass focusing 

mount, removable for use in field work. 
Complete set of 15 attachments, $29.50. 
Slide focusing head may be bought sepa¬ 
rately, for use on a tripod, for $12.50. 

With Techniscope use ARGUS C2 Camera 
with Coupled 
Range^ Finder, fast 
f:3.5 interchange, 
able lens, $2 5; and 
Model A, world's 
lowest priced gen. 
uine Candid Cam- 
MedilCl era —$12.50. 

INTiRNATIONAL RESEARCH CORPORATION 
267 fourth Stroot • Ann Arbor, Michigan 

1 Interactions] Research Corporation 1 

I 267 Pourrh St., Ann Arbor, Mich. 

I Please send complete catalog of I 

I n All Models ARGUS 35 mm Cameras. | 

I U Accessories that make Min- i 

I lature Photography a complete hobby. I 

‘ I Name ____ I 

I Address_ I 
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JANUAIIY « l«ll, 


Better 
Pictures 
get a 

New 

Miniature 2 V 4 x 3 V 4 


An aU-purpoe« camera for you ’ A]i hough 
36% smaller than any other Speed Graphic 
ever built, It has all the features of the larger 
Speed Graphics PLUS many new ones, ineliid* 
jng built’in focal plane shutter flash synchro¬ 
nisation Sec jt at your Dealer’s. 

GtAtLIX EnLARG . Ot - PRINTCR 

A most useful accessory for owners of 
the new Miniature 2% x SM Hiwed 
Graphic, the National Graflez and all 
miniature cameras An enlarger ton 
tart printer and retouching desk all 
In one almost a complete darkroom 
in itself I Your Dealer will gladly 
demonstrate 

**Ph0tograpbic Enlarging** 

Till* popular Ixxili by Frank]hi 1 Jordan, 

] H P H makt^b an Inexpenshe but talU' 
able atldlMuii (u yoiii library Now only 
'>0 Hi your Dealer s 

WMEWI Sand for fraa OnS*<T raUlaa uiil (or Ir^ 
jrikBKI Mlnulurt 2^ 1 Ompl k. foldir 

pMto i>oii|>on lw4ow -or wrlle rniumtl—«n p«nn\ iumi 
Mrd if yuu wlah Folnirr Uraflaa Cotpur«tli>u. rlA 

IH Hcclmier N V A. 

FOLMER GRAFLEX CORPORATION 

DKPT HA-18. ROt’HIHTkH, N t ,t M A 
IMeaac send me tree flradiv lataloE and free MiniJtme 
‘J.\ X 3\ Speed Oraphit t(>UU*i 

Name____ 

Annaxss — —. . . ___ 

City 



GRAFLEXcameras! 


>4mertia*a Faalear 
Smtlmr 


MODEL 120 



PHOTO ENLARGER 

For all size Npfcatives up to 
214 X 3^4 INCHES 

(Equivalent section larger iiegatires) 

CALir- - 

i6xir' 

HINGI 
MAKl 
HOLDI 
1 * niarip 
I llTlPB C 
tremety 
extra 
iiiaika 
xlae ne, 

RBRath 

(urved 
and uii 
dlfruHlr 
evenly 
iited in 
tight ai 
maknin 
dull BE 
aphraai 
ll'i wa 
include 



rCDCRAL 
0«pt. ftA-7, 


tp » UfiVaMa 8tp Br^fyn. Ntw Vtrk 


( house lamps, reflectors or spotlights may be 
used, and any bulb, including 100-watt size, j 
Control switch has four positions; oflf, nor¬ 
mal, half flood, full flood Half flood gives I 
two and a half times normal light value; 
full flood, five times normal. Up to four 100- 
watt bulbs or their equivalent in a larger 
number of lower powered bulbs may be 
used. In full flood position four 100-wall 
bulbs, or their equivalent, will give illumina- 
iion equal to 2000 watis of standard light¬ 
ing 

F-R Adji STABLt Cur Film and Film P*(K 
Tank ($10) All-Bakeliie lank, with no 
metal parts, adjustable to take all sizes of 
negatives from vest pocket (1% lo 2Vj 
inches) up to and including 4 by 5 inches. 
Fills and empties rapidly, this process being 
aided by novel light-trapped air vent. Load¬ 
ing guide insures proper insertion of individ¬ 
ual films in curved grooves and retainer bar 
holds film down firmly and prevents buckling 
or dislodging during processing. Grooves ai'e 
numbered for different sizes of films Devel¬ 
oper volume required vanes with size of film, 
vest pocket size requiring 26 ounce'*; 2 V 2 
by 3Vi inches, 36 ounces, and all sizes above 
that calling for 52 ounces 

Kodak 35\, three new 35-mm cameras 
With / 3.5 lens and Kodamatic shutter 
(five speeds to 1/200, plus self-timer), shut 
ler set automatical¬ 
ly for next picture 
as film is wound 
($39.50). With / 4„S 
lens and Kodak Dio- 
malic shutter with 
four speeds to I '^150, 
biijJt-in self-timer 
and fully aulomutie device for preventing 
double exposures ($29 50) With /'5.6 lens, 
Kodex shutter with three speeds to 1100, 
aijiomatjc film centering and winding con¬ 
trol ($18 50). Lenses corrected for full color 
as well as monochrome. Equipment includes 
folding optical eye-level view finder, one- 
piece bottom and back which may be un¬ 
locked and slid off for full access to cam¬ 
era interior, finger-tip focusing from four j 
feet to infinity by revolving lejns mount; 
camera bodies finished in black pin-seal I 
gram molded into newly developed damage- 
resistant material, with bright metal and 
black lacquer trim and fittings | 

Splkd Ghapidc 2 V 4 by 3'4 ($111 to $141, 
depending oh lens equipment): News 
phoiographerV standard brought into minia¬ 
ture camera class. Dimensions, 5Mi inches I 
high, 4% inches wide, 3% inches deep. Has 
all features of larger Speed Graphics, plus 
biiih-m shutter-flash synchronization, all- 
metal bed, helical racks and pinions, pre¬ 
cision vernier footage scales, dual focusing 
controls, interchangeable molded lens-boards, 
satin chrome trim, accessory internally 
coupled range finder. These features are add¬ 
ed to regular Speed Graphic features in¬ 
cluding interchangeability of lenses, two 
view finders, generous bellows extension <9 
inches) permitting 1-to-l copying, drop bed 
to permit use of wide-angle lenses, ground 
glass focusing, focal plane shutter in com¬ 
bination with between-tbe-lens shutter af¬ 
fording exposures of 1 second to 1/1000, 
rising and falling fronK choice of either I 
Grafiex or Graphic back. 



THIS SYMiOl IS TOW GUMANTIS 
of pbotoGroplik oiCGlIooeo^^lWpB. 

nNK-tOSiUffVI CO., fas. 

Now York * CIiIcggo s Goitoii 


I® 




SENSATIONAL BAROAiMB IN 
CAMERAS, niMS ANDSUmiES 

j Th« CM4*f Ilut !•«*• y«i aSAL WBMyl Umm 

^ lytw CMIMTM, Mm, R w clxil w< «wi m i 

fiMM,—vvcryihiMR you ia phaiagrRplq'-—•« 


prlmj^ em't b«M aii y bti * . VifM MSay hr 
yvur lUl copy at Camra Catalaf 72. 

MBit BASIS UBVIBI €$., WC. 

tSA«-1SS UrtS Aw.. Uvw T«rS. N. Y 


J ^^korelle-reflex 
I^Q^SPEED camera 

ji^ cametn they 
ar« aU tanring about 

Haa the 

features. 

Focus plane 

1/500th shutter o 12 
Pictures Va 

Korelle-Reflex before 
, you buy. Catalog 
No, 73g-B FREE 

BURKE fr JAMES, loc., Cklcofo^lH. 



.V SOLID LEATHER 

^.>[ASE 69‘ 



A eondarfiil buy srltli irorea tit practical umr Prlred at 
leu then tialf lu reeultr value Cunvanteitt aUe luauret 
abiolute protertion ff>r ail amall and dallrote oqulpOMni 
Hand lewn beary tub let leather, plutli Uhed. wlin Me 
lone Oaot U B SeVt evor $2 Limited auantUy. U 8 
ordert only No C O. D. 2 ter $1 a prepaid. lUMf back 
ruerenlee Handsome, rueerd, kandf, neceosare 
DuMeuricr Co. Dept 161 Elmira, N. Y. 




Splmdld aamtuitlM. Vr^pof la 
HMia uma. Kaajr elafi No pnvkHia 
aUMrtnm oaminoa Mhaol 

foiiMatloa riiOalMit SaH Iw fraa 
iMokMi. Oim^aktaa « Ptmtacfai. 

ttNulaM am (aqHlratnaata. 
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FOTH 

DERBY 



1 •m Interettod in making ni> 
miniature films Into poaitives for pro¬ 
jection. 1 understand there Is a special 
formula used. There Is a wax to make 
lantern slides^ hut I wish to develop the 
film as motion picture film is devel¬ 
oped. Would you tell me the formula 
and proctsss of devek^ment?—W. R. 

A, The better method of obtaining posi* 
tive» from your miniature negatives is to 
print on positive film and use the latter foi 
projection. However, here is oue good re¬ 
versal process that may be employed in this 
connection» Several others arc given in the 
“Universal Photo Almanac and Market 
Guide” 

Soak the film in water at 65 to 70 degrees, 
Fahrenheit, for one minute and follow this 
by development for three to fave minutes 
until all highlights in the negative imago 
are as dark on the back side of the film as 
on the emulsion side. This developer is made 
up of one part of the following stock solu¬ 
tion and one part water, temperature in each 
case being 65 to 70 degrees: 

Stock Solution 

Water (at 125®) 1 gallon 

Mctol 180 grains 

Hydroquinone 1 % ounces 

Sodium sulphite (desiccated) 7 ounces 

Potassium bromide Va ounce 

Add one dram of strong ammonia water 

to each 16 ounces of working solution. 

After development, immerse for three min¬ 
utes in combination stop and hardening 
bath made up of one ounce of chrome alum 
to each 32 ounces of water. For anolhei 
three minutes bleach the negative image out 
completely in the following bleach hath * 

Water 32 ounces 

Potassium bichromate . 64 grains 

Sulfuric acid (conoeiu pure) 4 drams 

(Note; add the acid to the water, not the 
reverse.) 

Now waA for three minutes and tlien 
clear out stain of the bleach solution in the 
following clearing bath for 2 minutes; 

Water . ... . 32 ounces 

Sodanm bianlphite. hi ounce 

Turn on white lights, A general ser- 
lO0^wan4sm^t live feet from the film, 
fihn lor five mhi* 


utes in running water, or six changes of 
water. Finally, redevelop film in the same 
developer used the first lime, or any good 
non-slaming M-Q foimula, such as DK-50, 
D-16, or D-72, diluted 1 to 4. 

Q* 1 have heard there is a way of dry¬ 
ing glossy prints within a few minutes' 
time. Can you describe this method? 

—H. M. 

A. Fill a tray with wood alcohol. Before 
plating on the ferrotype tin, immerse the 
thoroughly washed print in the alcohol for 
one minute In less than five minutes the 
prints will peel off the tins, completely dry. 

Q» Please list some of the advantages 
and disadvantages of the *Sest pocket" 
{!%'* by 2*4") vs- the square (214" 
by 2!4") negative siaes.—L. A. K. 

A. The square negative has become very 
popular largely because of the fact that the 
camera docs not have to be shifted to make 
vertical shots, as one has to do in the case 
of the rectangular shaped negatives. Many, 
however, avoid this shifting by making all 
shots in the normal position and enlarging 
to the desired composition. On the other 
hand, the square negative is disliked by 
some because most pictures arc enlarged 
to a rectangle, whether vertical or horizon¬ 
tal, and one is inclined to forget and to com¬ 
pose the subject m the view finder or ground 
glass so that nothing looks right but the 
square composition. The main answer is, 
so what"^ Many putures are made in the 
square format and look good that way. 
There is no law against square pictures and 
if your picture looks better square than rec¬ 
tangular, go ahead and print it that way. 

Q, In comparing the readings afford¬ 
ed b> my xxxxxx eWtric exposure 
meter with those given, under the same 
conditions, by an electric meter owned 
by a friend, I found that my meter 
called for exposures about twice those 
indicated by the other meter. Whose 
readings are correct, mine or his?— 
O. J* b. 

A, Assuming that both meters are in good 
working order, we offer the opinion that it 
is not correct scientific procedure to take 
two meters and compare their readings, con¬ 
demning any differences that may appear. 
This if due to the fact that different meters 


STILL THE BEST EUY 
in thn 

MINIATURE CAMERA FIELD 
with an f/2.5 

ANASTIGMAT LENS 
—only $33.50 

These are exceptionally fine miniatures for 
their surprisingly low prices They are of 
precise and quality construction, through¬ 
out, yet amazingly light and compact. And 
now for the first time in many months, the 
manufacturer is able to keep pace with 
the demand. 

The Foth-Derby cameras arc equipped 
with the latest typ>e delayed-action focal 
plane shutters with speeds from 1/25 to 
1/500 second, large magnifying tube-sight 
view finders and have many other features, 
including front lens focusing up to 3 feet 
You get 16 pictures, half V P $ize (134 * 
IH) on a roll of standard V P film 

Dimensions’ 4>4 x 2)4 x 1^ inches 
Weight Only 12 ounces 

with 2" Foth Anaftigmat f/3.5 $23.75 
with 2" Foth Anastigmat f/2.5 $33.50 

ACCESSORIES: 

Soft Suodo Caso with Chamois Lining and 
T«)oft £pp«r $1.50 

Plush-llnod Sole Leather Case with neck- 
strap end key , , $2.00 

Ever-Reedy Case with neck-strep for regu¬ 
lar model . $4.80 

Ramstein-Optochrom optical glass filters 
*-four shades of yellow, two of green, 
red end blue . . (eaeh) $2.50 

U. V. or graduated. . , $3.50 

Bee Bep Negative File—4or safe film 
storage $2.00 

Nifcor Developing Tenk—SfeJnleti Steel- 
Non-corrosive .... $5.7$ 

If your dpefor cannot supply you toith full 

wfarmetion, u^nte: 


BURLEIGH BROOKS 

• « C r> ft r C» Ki A Y r jr> 

! ':7 W J A 3 ~ s T R f t T N I W VO RK 
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The Christmas PiciHre's Brighter 

With a 

KALART Micromatic 
SPEED FLASH 

A honey of a jiift for the camera fan . . i 

and inexpensive, too The Kalart Mi- 
cTomatic Speed Flash lets you capture all 1 
the spirit of the holiday party . in¬ 
timate, gay, really Candid unposed pic¬ 
tures that live forever 

Kalart flash pictures require no apecial 
akin or extra effort Dependable, accurate, 
the Kalart Micromatic can be shifted 
from camera to camera ouicklv and with¬ 
out fuss Fits practically all camoras, 

$13 50. At your dealer’s. 

KALART LENS.COLPLED RANGE FINDER 
gives needle-sharp iocua to that film pack 
and plate camera This coupled device 
gives automatic, instantaneous focusing 
without ground glass delay and all the 
advantages of man-size negatives Install 
It yourself Full instructions for a siinpli- 
fied method of installation are packed 
with every unit Only $18. 

See your dealer or write for descrip¬ 
tive folder The Kalart Co, Dept S-1. 

915 Broadway, New York, N Y , or Room 
619, Taft Bldg , Hollywood, Calif 



CORONET Qlg.. 

Mtide in England 

THE SENSATIONAL “FLYWEIGHT" MINICAM 
THAT FITS POCKET OR PURSE UNOBTRUSIVELY 


enable* 


Features 

• Patented, needic-sherp Jens 

fauldes* enlargement* 

• Instant and Time Shutter Adjustment* 

• Bnllunt, direct-vis ion, built-in finder 

a Initant-ection openii» and closing 

• Easiest Method of lulm Insertion 

a Straam-lmed Bakelite body 

a Chromtum plated metal parts 
The unique combination of quality, performanc 
m>l>earunpe and price which clUtlngulNhcs tl 
U dlredly due lo the large male produ 
tion lucthodB of tliu Coronet fadory Mlnlatu 
rjuitngraiJhy with Its new and entrancing methi 
of candid pUture making—until recently tlio fi 
of the wealthy -Is now within the mcana of tl 
average purse A pleaHcd purchaser Writes 
have recently btMomc the proud poi- 
scRSor of a Vogue Camera Ak an 
amateur I have taken some grand lllUe 
pictures whUh I think could not he cj 
bettered with a more expensive camera 
1 think lU performance Is equal to any 
expensive camera obtainable " \Ve arc 
quite willing to let you convince your- 2oe Eiirs 
self and are glad to extend to vou the COD On 
privilege of 10 days’ trial. 


ONLY 

1.95 

h Pott PI 


Dt«t 75 


The WHITE5TONE COMPANY 

WHtmTOMl, I, I. _NiW YORK 


are caJibratcd diflfercnily, all providing 
readings that will result in negatives of 
good density, though differing as to the 
depth of this density. That is, one will re¬ 
sult m a negative of a certain density while 
another will have a somewhat greater de¬ 
gree of density. The printing results, how¬ 
ever, will be about the same. As a matter of 
fart, due to the great latitude of modern 
emulsions, it is possible to over- or under- 
f’xpose to a considerable extent wjihoiil in¬ 
juring ihe printing possibilities of negatives 
exposed. 

Therefore, it is possible that the readings 
of both your meter and that of your friend 
were correct for the subject in question. 
Al‘^ 0 , It must not be overlooked ihat ex¬ 
posure meter readings arc not intended to 
be the last word concerning exposure, but 
to perform the services of a guide That i^, 
if you do not like the density provided by 
ihe meler reading, all you need lo do to 
give partieular films a higher or a lower 
raling than that indieaied for the particular 
film 

Q. What is the proper height for an 
enlarging table?—M. S. 

A The ordinary table height of 30 inches 
will do, but if you are construcimg a table 
specifically for the purpose, we would sug¬ 
gest reducing this lo about 26 or 27 inches 
This height will be found more convenient 
for persons of average height. Taller per¬ 
sons. on the other hand, may find that a 
height greater even than .30 inches may be 
more suitable 

Q. Would you please explain the 
presence of bubbles in niy lens, as well 
as their effect? There seem to be more 
hubbies in my lens than in other lenses 
I have seen.—D, L. 

A The&c bubbles are common with all 
lenses and are unavoidable in the manufac¬ 
ture of lenses. Furthermore, it is of little 
consequence whether your lens has more 
bubbles in it than, perhaps, another lens 
vou may compare with it. The bubbles are 
absolutely transparent and do not affect the 
clarity or sharpness of the image in the 
least. The light image passes these bub¬ 
bles practically without alteration and with 
the same ease and directness as if the hub¬ 
bies (lid not exiM 

Qe How should the condensing lenses 
be mounted in an enlarger—flat sur¬ 
faces together, or convex surfaces to¬ 
gether? When 1 make enlargements of 
about 4 diameters magnification the 
prints show marks of air bubbles from 
the condenser lenses, and also a dim 
shadow from one side of the bulb 1 use 
for enlarging (a 75-watt frosted Maz¬ 
da). With greater magnifications 
around 7 diameters, these defects are 
not noticeable in the prints.—L. R. 

A Answering your hrst question, con¬ 
densing lenses are mounted with convex 
surfaces facing each other but not in con¬ 
tact The result of mounting these lenses 
in this fashion is to concentrate the light 
rays, make them converge, whereas the op¬ 
posite would be the effect were the lenses 
mounted with fiat surfaces against e^ch 
other. It 18 not possible that the air bubbles 
will appear as marks on the pnnts for the 
reasons outlined in our reply to D. L. else¬ 
where in this department. More likely, the 
marks you refer to are caused by Itttt dirt 


on the condenser. Oean your condenser 
lenses carefully, as well as the surfaces of 
the negatives, and observe the difference. 
The shadow you refer to is doubtless due to 
the fact that the enlarging light is not prop¬ 
erly centered, an absolute essential for ohK 
laming an even disk of illumination over the 
negative area. 

Qa In foeusing on the ground glass 
of my miniature single-lens reflex cam- 
era« the smaller the stop the more diffi¬ 
cult the alignment becomes. I would ap¬ 
preciate it if you could help me with 
some suggestion.—^D. W. 

A, Here is an idea that has been tried 
out with success by a man who uses one 
of these miniature reflex cameras in photo¬ 
graphing architectural details on buildings 
You know those transparent rulers they sell 
at the fivp-and-len-cent store? This man 
cut a piece from one of these rulers about 
a half inch square and glued it in the cen¬ 
ter of the ground glass. The thin criss-cross 
lines are a great help in alignment, particu¬ 
larly when the lens diaphragm is slopped 
down or where the lighi is poor and focus 
mg IS difficult evon at the larger stops 

Q. 1 wish to construct a dcpth-of-field 
table for my camera lens with the help 
of the instructions given by you in the 
July, 1958, issue. My camera is an Agfa 
Isolar, 9 by 12 cm size. Its lens is //4.5 
and is marked as ecfuivalrnt to 13,5 cm 
in focal length. 1 think 1 should be able 
to prepare the required table bv follow¬ 
ing your suggestions in the July issue 
provided 1 know the circle of confusion. 
1 would like to know how this is deter¬ 
mined. —C. R. 

A In our reply lo P. I*. A. in the Septem¬ 
ber, 1938, issue, wc altempted lo explain 
this subject and if you have not seen this, 
perhapM reference lo it may help you lo un¬ 
derstand the matter a little belter. Generally 
speaking, the diameter of the circle of con¬ 
fusion which one elects to employ in figur¬ 
ing out a depih-of field table for a particular 
lens depends on two things, the distance 
from which the picture is lo be viewed and 
the degree of enlargement to which the 
negative is to be subjected. The greater the 
distance from which the picture is to be 
viewed or the smaller the enlargement of 
the negative, the larger, relatively, is the 
permissible circle of confusion. The reverse, 
however, obtains when the viewing distance 
js relatively closer or the enlargement is rel¬ 
atively greater. In your particular case, a 
circle of confusion of 1/250 will be right 
since 8- by 10- or 11- by 14-inch enlargements 
are probably the largest you intejid lo make, 
if you intend to make any enlargements at 
all, and a viewing distance of about 10 or 
12 inches will be the closest approach. 

0- Please advise what can be done to 
remove the film of moisture or dust that 
sometimes settles on the mirror of my 
miniature reflex camera when the lens 
is removed or changed.—W. P. M. 

A. It is our suggestion that when you re¬ 
move the lens from the camera you take 
extra precautions against the possibility of 
dust or moisture entering the camera and 
settling on the mirror. Once dust has settled 
on the mirror, however, our best suggestion 
is that you attempt to remove this dust With 
a very soft brush or cloth, being careful not 
to press heavily on the mirror in doing so. 




YOU CAN SLEEP WELL 
By Edmund Jacobson, M*D. 

Y OU can take il from an editor who has 
tried many systemfl of overcoming sleep- 
lessneftfl: If you read this book through and 
follow the directions given, you will not only 
go off to sleep quickly, but yon will sleep 
resifully. (269 pages, 6 by 8'4, well illus¬ 
trated )—$2.10 postpaid.— F. I). M 

LIGHTING IDEAS IN PHOTOGRAPHY 
By Wilham Herrschajt and Jacob Jyeschm 

L ighting m the backbone of all photog 
J Taphy. Without lighting, photography is 
impossible; without proper attention to the 
problem of lighting, good photography m im¬ 
possible. In this compact hook the authors 
have treated the entire subj<‘cl of artificial 
lighting m photography and have given de- 
MTiplions of voriouH methods of achieving 
certain desirable lighting effects. Light 
MMirces and controls are diHCussed m detail 
and instructions are given for making light 
ing outfits Here in one Iwiok m compres’^ed 
ail that the serious-mincied amateur photng- 
rapher needs to know about ilic art of arti- 
hcml lighting. C«*author Dc'-chin ih tin i. un¬ 
due tor of the “Camera Angles” department 
m Seientihc Amenran (276 pages, 6 hv 
im lies, numerous photographs and line draw 
ings I--$2 85 fiosipaid— I* B 

GIANT PISHES, HALLS & DOlPHINS 

By J R Borman and F. C. Fraser, both vf 
the Departnient of Zoology^ Hntish Mnwum 

A SOI NI), solid, scientific reft rt lue hook 
on the many varieties of larger lishcs 
(sharks, rays, barracudas, remoras, and fo 
on) and the cetaceans such as right whales, 
fm whales, sperm whales, jHirpoi^es. and Jol 
phins, which are likely to he seen on jdea^iiie 
truiscB and voyages, each discussed in form 
romprthensihlc to the layman Tlu illustra 
lions, many of them in natural color on (me 
paper, are excellent, A handsomely produced 
vfdumc of permanent value. (361 pages, 5'_» 
by inches, 97 illustrations and eight color 
plates each showing several fishes )—$4 10 
postpaid — A. C, /. 

ALIDELS NEW AUTOMOBILE GUIDE 
By Frank D. Graham 

P repared particularly for automobile 
owners, mechanics, and service men, this 
compact book gives a vast amount of infor¬ 
mation regarding the various parts of auto¬ 
mobiles, iheir care and replacenoeni (1500 


ffT We can supply our readers with any 
of the books reviewed in this de- 
panuent* Prices quoted include do* 
tnestlc poita^c* Foreign prices are 
necessarily higher due to increased 
shipping charges. 

Scientific American 

24 West 40t1i Street New York, N. Y* 


Books 


SELECTED BY 
THE EDITORS 



pages flexible binding, 5^ by fiYi, piofuse- 
]y ilIuMrated witli drawings and photo- 
grapliH ) —$4 10 postpaid —A P P, 


TRAINING YOUR DOG 
By Carl Spitz 

W HAT man ha- not wished for just siuh 
a tonciHc, wdl-illustrated hook which 
would tell him the best woikahle methods of 
training his “best fnend”*^ This author has 
(lone an excellent job in the spare of 234 
I>ages and has supplied numerous illnsira- 
tions to show habits to be broken and how 
they are iiroken We can recommend this to 
any dog lover. (In an ailraetive paper bind¬ 
ing — 5' J hy 8% inches )—$2 60 postpaid — 
/\ 1) Af. 

THE UEICA HOOK IN COLOR 

By in/on / Ptiiifnann and other fun- 
tnbutors 

M ore than 70 repnaliKtions of color 
prints made with the Lena camera cm 
Kodachrome film hy Anton E Hauinann are 
the husm of this fine hook the principal 
aim of which is to demonnirate that “pho 
tographv m colors has become aceessihle to 
every amateur” Edited hy Kurt Peter Kar- 
fdel and translated by H. W. ZicUt from the 
f^erman edition of this work, the book in 
< hides, he-ides the well reproduced redor 
pictures and notes explaining how each one 
was made*, chapters hy Dr. Hans A Kluge 
on ’‘Fifteen Aliniites of Theoiy About CoU 
(►rs and Color Photography” and “From the 
0)lur Transparency to the Book Print in 
( olor", hy Dr Otto CToy on “The New 
Agfa Color Film”, hy M. McMaster on 
“Color Prints by the Eastman ‘Wash-Off Re¬ 
lief Process’”; and hy Mr. Baumann on 
“Taking Color Pictures.” (48 pages of text, 
90 ilhistrations and charts m colors.)—$4 60 
postpaid - - y D 

REFURBISHING THE HOME 
By Carl C. B. Knauff 

H ome workshop enthusiasts will find 
here eminently practical instructions 
for repairing and refinishmg furniture, as 
well as doing other jobs that will help to 
make the home more livable. Included are 
suggestions for interior decoration and for 
the arrangement of furniture to give the best 
possible effect with the space and materials 
available. Painting, wall coverings, rugs aixd 
carpets, furniture styles, pictures and dec¬ 
orative accessories, are some of the other 
phases which arc thoroughly covered in an 


understandable manner. (338 pages, bVz by 
9V(i inches, numerous photographs and draw¬ 
ings. I—12.85 postpaid.— A, P. P. 

THE LIFE STORY OF THE FISH 

Bv Brian Curtis, State of California Division 
of Fish and Game 

F or those fishermen (and others) who 
have scientific curiosity about things in 
general and fish m particular this is the 
Imok, and it provides evidence that there is 
a lot more science in one poor fish than some 
other poor fish who merely fish may realize. 
What a fish la, body covering, framework, 
bcnsea and nervous system (some surprises 
here), air-bladder, internal workings, repro¬ 
duction, growth, trout and salmon, other 
game fishes, habits and adaptations—those 
are the ehapter headings and the approach 
IS scientific without being too scienlifie, and 
!$• always friendly, informal, and readable, 
not pedantic or stuffy. Many common ques¬ 
tions siieh as “Do fish feel pain?” are an- 
f-wert (! (260 pages, 5V(i by 8 inches, 38 illus* 
tralions ) —$3 10 postpaid-— A G I 

THE MA(;iC WAND OF S( lENUE 
Eugene lE I^ilson 

P OPULAKI/ED M M IH e IS the ktyiioie of 
this hook, hut not in the sense that an 
attempt IS made to sensationalize and play 
up those aspects of science which approach 
the borderline of pseudo-science. The author 
lias written particularly for the intelligent 
layman who has a definite desire to acquire 
a certain amount of knowledge regarding sci¬ 
ence, and who does not wish to delve deeply 
into the backgiound. The text runs the gamut 
from microscopy to motion pictures, from 
soy beans to the fourth dimension, from en¬ 
zymes to lightning; it covers briefly a wide 
field of interesting things in between. (213 
pages, 5Ms by 8 inches, 45 illustrations ) — 
$2 10 postpaid — A, P. P 


Thar« It Fail In <$«oiMtry 
by LduK Kitptr $1.50 

Indlsperuahle to students, teachers mechanics 
and puELle fans 

Car* and DUt of Chlldran 

by Dr. Harry ft. ReyneJds $2.00 

Modem, practical and exhaiistlre enryclopedla 
of child care 

Tlift Car* of $famm*rlag, Staf- 
tarlaq and otkar Fancfioaql 
Spaach Dltordari 

by J. t«vU Ortan 
Of great help to speech lufflerera. 

toy or OIrl? 

by Dr. 0. H. ftandelf $1.50 

Abaerblng, authorltatiTe account of how the tez 
w a child la decided and how Darents can 
chooM the sez they desire 

Soot Comfort and Mclooey 

by FlartfiM RaaadM 2g 


$1.2S 


roaruHrs. ar w. 44th at., m. y. c. 

(FIv. tKt iioiMy.bMk fnrmtM) 


FOR OTHER BOOKS YOU WANT, SEE PACES 38 AND 44 





A Monthly Department for the Amateur Telescope Maker 
Conducted hy ALBERT G. INGALLS 


A luminizing one’s own telescope mlr- 
. rors IS probably uncoonomicab con* 
sidering the time, materials, and cash re¬ 
quired to build the rather elaborate appai- 
atus. On the other hand, the man who ra¬ 
tionalizes his decision to build it as **an 
economy,” but is subconsciously simply seek¬ 
ing something that is fun to do, is a real liv¬ 
ing demonstration of Professor Hale’s char¬ 
acterization of the amateur—a man who 
“works because he cannot help it ” He is 
therefore altogether in order, or better Guy 
R, Evans, 3007 N, E. Flanders St., Portland, 
Oregon, submits a description of a vacuum 
pump he has made and used in connection 
with Prof. Yeagley’s aluminizing equipment 
described here in July and August, 1937, and 
he says it “gives belter results than I ever 
thought would be possible” He made this 
diffusion pump because he did not find that 
the mechanical pump there recommended 
gave a good enough vacuum. Here is hi** 
description 

“The pump, shown in Figure 1, is con¬ 
structed almost entirely of brass and copper 
tubing at least Vjo" thick (do not use cast 
metals). The end pieces for boiler and jet 
chamber are ‘Hu" sheet brass The water 
jacket 5 may be brass lubing, 

“There are two stages m this pump. The 
first, or jet, stage is in the upper part, and 
the second, or annular, stage is located just 
below. The clearance of the first stage jet 
depends upon the fore vacuum, and should 
be adjusted to about Most oils cool 

readily, so the heavy-walled copper lube 2 
IS insulated by a glass tube 10. Tube 2 rests 
on the bottom of the boiler, ami is adjusted 
by a Vi" cap screw 1. The jets are shaped 
m such a way that they will not dog with 
oil. This has been a serious defect of mo-t 
oil pumps, 

“11 IS a pin for removing tube 2. It cun 
be lifted out with a hooked wire. 

“9 IS soldered to the tube that cuims from 
the lioilei, and acts as a guide as well as a 
jet Tlie openings m this jet should have 
approximately the area of the copp<*r tube. 

“A length of riibiiig is soldered to 9. 
This centers the glass insulating lulie 10, so 
that when the topper tube is removed, the 
jnsuJating lube will remain in place 

“7 is a glass insulating tube to insulate 8. 
“The openings marked H serve as passages 
for the oil vapor to the first suge jet 
“15 is a copper spinning with a Vj" hole 
in its center for the copper tube 2 to pass 
tiirough. This pari of the jet should be ac- 
turaiely centered and soldered in place. 

‘14 is a trap to let the condensed oil pass 
hack lo the hoihr wjihout Jeitijig the air and 
vapor through ihis trap resembles the trap 
on a sink 

13 is a strip of hi ass lliat carries the 
oil to the wall of the pump 

“16 16 the return tube to the boiler. 

“Joints marked A, m boiler and connect- 
ing tubes, also 8 and 16, are silver soldered 
or brazed. Other joints may be soft soldered 
“The cover, 6, shown m detail, sets m a 
seat and is waxed in 

“The detail of 8 shows a section of the 


top of the boiler, also the tube that connects 
the boiler with the jet chamber. This piece, 
also the ends for the boiler, jot chamber and 
water jacket, should be turned in a lathe 

“5 is the water jacket that surrounds the 
jet chamber. It has two short lengths of M" 
pipe. The water intake should lie at the bot¬ 
tom, (0 prevent trapping. 

“The boiler is made of telescope tubing 
slid into the outer casing. All joints in the 



Figure 1. Vertical seelion of pump 


boiler should be silver soldered and then 
turned in a lathe, so that it can be slid into 
place 

“When you have completed the pump, con¬ 
nect to a Ccnco-Hyvac or equivalent Make 
as short connections as possible, especially 
from oil pump to vacuum chamber. Fill 
1)01 ler about half full of Apiezon oil ‘B’- 
Plate cover on pump and seal with wax. Dr. 
Strong's mixture, as described in ‘ATMA’ 
is O.K. Stan the fore pump and scout for 
leaks. If none is present you should have a 
high tnough vacuum in 15 minutes (using 
a 9" bell) to start the diffusion pump. 

“Heal may be applied to the boiler by a 
bunaen burner or electric plate. Care should 
1)0 taken not to overheat. You can tell when 
the pump is loo hot by placing your hand 
on the high varuum pipe that goes to the 
bell, this pipe should lie just warm aliout 3" 
from the pump. In a short lime you will no¬ 
tice the discharge rapidly getting lighter (for 
this pump works rather fast), until u finally 
goes out with a clean-up voltage of about 
10,(X)0 or 12,(XX) volts. A neon sign trans¬ 
former may be used. 1-et the pump run for 
10 or 15 minutes longer^ to be sure the 
vacuum is 0.^ Tlien fire your aluminum, 
When the cogt U thick enough^ turn the 
heal off, but do not stop the fore ptrikip until 


the diffusion pump bos cooled enough to let 
the oil condense. Then abut down the fore 
pump and open the air valve to the vacuum 
chamber. The articles in the July and Au¬ 
gust, 1937, issues of the Scientific American 
take you through these steps very thoroughly. 

“With this set-up 1 have aluminized in 17 
minutes, although I generally allow 30 min¬ 
utes. The resulting coats are beautiful—far 
better than any silvering 1 have ever done. 
**List of materuils: 

12 " of IVj'* inside diameter brass tubing 
Vio" thick or thicker 
9" of 3" inside diameter brass tubing 
thick for water jacket. 

12 " of VA** inside diameter brass tubing 
Ho" thick. 

1 " of %" inside diameter brass tubing Hq" 
thick. 

About 1^" of VA" diameter cold rolled 
brass for 2nd stage jet. 

3%" of inside diameter copper tubing. 
9" of ^4" outside diameter copper tubing. 
1 short piece of copper tubing inside 
diameter for 14. 

Enough sheet brass Ho" thick, for ends of 
boiler, jet chambers 17, 18, 19, 20, and 
21 

Enough sheet copper (hick to com¬ 
plete first jet. 

1 by 1" cap-screw. 

of Hr" inside diameter glass tube for 

10 . 

3" of 1%" inside diameter glass lube for 7, 
“The Apiezon od can be obtained from 
the J. G. Biddle Cow, Philadelphia, Pa.” 

T he above description was submitted to 
Dr. John Strong, who suggested that the 
reader also see the Review of Scientific In- 
siruments, Vol. 6 (1935), page 66, describing 
a similar pump, and tlie same, page 75, de¬ 
scribing another approved design. He men¬ 
tioned that a good up-jet design that is 
simple to build would soon appear in a book 
be was writing. lie found some minor faults 
with Evans' pump, just described, but, on 
the whole, commended his enterprise. This 
book, “Procedures in Experimental Physics,” 
has subsequently appeared and it contains a 
57-page chapter on the technique of high 
vacuum, with another chapter on evaporat¬ 
ing. Th^ cover this subject of alummieing 
willf'more thoroughness than anything thus 
far made available anywhere, and in a wholly 
practical manner; in fact, anyone contem¬ 
plating the constriiction of an ^uminizing 
apparatus would probably miss more tricks 
than one If he did not first learn what is in 
this new book by the leading authority on 
this work. 

I N the September number F, M. Garland, 
of Pittsburgh, told bow he made a strain 
tester for glass, using a lamp in a box, a 
ground glass screen and polarizing eye¬ 
glasses. Just after we inserted that note we 
espied an advertisement for the kind of 
equipment which the Polaroid Co^Kvetlon 
makes up as a stock product for iimpecting 
glm containers, tubing, uhlewaza, and so 
OB—that is, dbing easentiaUy the same thing 
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ns C*d«nd*^Dd asked tliem lor a photo. 
This is repvodttoed in Figure Z, merely to 
show how the pr<ileuioii4 makes up the 
same genera) dements into a stock product. 
In thdr reply, ftie Polaroid people referred 
to Garland^s rig as ^ingenious.** They also 
sent a sample of Polaroid Type I for re¬ 
ducing the apparent brightness of the night 
sky. ‘The light from city lamps reflected 
from particles in the air is often so strongly 
polarized,** they state, “that our friends from 
Harvard tell us it is possible to get nd of a 
great deal of this light by making the ob¬ 
servation through Polaroid, rotating the 



Figure 2: Commercial strain tester 


Polaroid till the darkest condition ob¬ 
tained. This reduces the intensity of the 
celestial object but it reduces the stray il¬ 
lumination to a very much greater degree 
and so increases the contrast.*' 

F avorite pitch up mixtures of out¬ 
standing professional workers. 

Of D. O. Hendrix, Mt. Wilson optical 
shops: Coal tar pitch, melting point 170, 
2 lbs,, Mefford Chemical Co., 1026 Santa Fe 
Ave., Los Angeles, Qdif. Pine tar oil (drug 
More), amount depending on hardness of 
the pitch; start with 2 liquid oz. and increase 
judiciously toward 4 oz., if needed in order 
to bring to desired hardness. To these add 
1 Vi oz. beeswax. In addition, the lap is given 
a thin coating of beeswax, not alone to elim¬ 
inate sleeks and scratches due to grit but to 
reduce polisbing friction. Prof. John Strong, 
m his book “Procedures in Laboratory 
Physics,** mentioned above, includes a 60- 
page account of Hendrix* methods of work¬ 
ing optical surfaces, which will intrigue ad¬ 
vanced workers. We amateurs are plainly 
not so far behind, but there are things we 
can learn, too. 

Of M, H, Brown, optical shops of the 
California Institute of Technology, for gen¬ 
eral use, hidading work on the 200" mirror: 
Restn, 1000 grams (about 2 lbs.). S. A. E, 
Penn Oil No, 30, 4 oz, paraffin, amount de¬ 
pending on need; start with 75 grams (about 
2Mi oz,) and increase judiciously toward 150 
grams. Do not paint the paraffin on top. 

As the reader wiO readily understand, so 
much special work engages the attention of 
these two wen gt present, pre^ng for com- 
fdetloa on schedule, diat, against their tn- 
cUnaUoni, they M hardly find it possible 
to answer iiaqidriaa sach as persons men¬ 
tion^ ha ihaiie doKimns usnafiy receive in 
oonaidmUe iinmhefa. 


“TELESCOPES” 

and 

Supplies for the Amateur Telescope Maker 

•For a better Mirror use Pyrex* 

6 " pyrex Kit, eight grades of abrasives, rouge and pilch, wiih complete In- 
hlructions, $5.50. 

Telescopes from 2" to 20" Reflectors and Refractors, mountings, clock drives, 
mirrors and lenses. 

Send six rents for our large illustrated Catalog. 

TINSLEY LABORATORIES 

Makers oj Astronomical Telescopes and Equipment 
2035 Ashby Ave. Berkeley, California 



REFLECTING TELESCOPES 

Pierce made Theoretically and mechanically right, 
with portable mount, ready to uae, 6", $125. 

RICHEST FIELD EYEPIECE 114" efl, .92" field $8 50. 

PORTABLE MOUNT. With rigid pipe pedestal Mov¬ 
ing parts of bronze. For 6" or smaller telescopes $10, 

ACCURATE FOCUSING is easy with our spiral sleeve. 
JVi" O D. Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL. All-inclusivc telescope kits. Proper 
glass, clean abrasives In tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI¬ 
AGONAL, complete Instiuctions. 4"—$4 00, 6"—$6 00. 
Without Eyepiece and diagonal, 4"—$3 00, 6"—$5 00 


Free test of your mirror. Write for catalogue of supplies. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 
John M. Pierce • 11 Harvard St. • Springfield, Vermont 


ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with greiiter lesiMance to mechanical .ibra- 
hion and uniformly 'superior in rrflectn ity 
at the same rea'^onablc prices ni.untainwl 
in the past 

CcMMing PrtMt 4"—$1.75, 5 "—$2 00 , 6 " 
—$2 50, 7"—$3.00, 8"—$3.50. 9"— 

$4 25, 10"—$5.00, 11 "—$6 50, 12"— 

$7 50, «nd —48.00 l.<rg«r up 

lo 36 inch«t in diameter on requcit 

Diagomd Coalings for diagonals of the fol¬ 
lowing widths 

IV 4 "—50c, 6 (k. IV 4 "—75c. 2" 

—$1.00, 2W ’—$1 25 end 3”—$1.50 

LEROY M. E- CLAUSING 

720 Greenwood Ave. Wilmette, III 


-TBLB8COPB MAKERS- 

KITS^Oim SPECIALTY 

PRECISION WORKMANSHIP 
BETTER QUALITY, LOW PRICES 
MONEY BACK GUARANTEE 

6" KIT.$3.75 

InrliuM 2 rIbsh dliot. c«nert thUknrsi. tempered 
pmi) ruuirr Aiiflldent aljrABlTrr imtrnrtiom. etc 
With bMik VmiUeur Trietrope Meiilng’ M 25 

FREE ALUMINIZED DIAGONAL wHS aacb kit 
PYREX KITS 

tr*. rnmplelc $'» 50 

S”, umiplete $8 0(1 

other elzea proportionately low 

ALUMINIZING 

OPTICALLY CORRECT FINISH 
6"—$2.50 8"—$3.50 10"—$5.00 

Other Sites rroportlonatcly Priced 
MIRRORS TESTED FREE OF CHAKOE 
MIRRORL ALL SIZES. MADE TO ORDER 
PRISMS—EYEPIECES—ACCESSORIES 
TREE ratalap Telttieopea, Mirro»«opeg Blnootdprg, 
fte iMUuctUitu tor Tvlt4CQP<i Making^ lOf 

PRECISION OPTICAL SUPPLY CO. 

1001 E. 163ftl Street New York City 


ULTRA VIOLIT LAMP 
CoMpoet Rowarfal 


vftMH iron, any llsht^clraull >lo UA^omicn 

■‘-A ^ U V ^^^*$7,00 



NoihinA ootlMtMirM 
rlM RUE iizniSsd) 


hbmbBUILD your OWNmmm 

Re«eetlns TsleMOpe 

6 INCH KIT 

Other Uta, sH ahraelvea, mlrrora, 
eyepleeea, dUMroaals. 
ILLtTBTRATBD INSTRDCTIONB lOc 
Catalogue Free 



KITS OUR SPECIALTY 


A" kit r 

2.95 


Pyrex 

^ 4.25 

6 - kit 

3.75 


Pyrex 

5,50 

8 " kit 

6,75 


Pyrex 

8.50 

10 " kit 

9.95 


Pyrex 

13,95 

12 " kit 

14.75 


Pyrex 

24M 


Kite contain 2 glaae discs. 8 grades of abrasivee 
(fewer do not insure an optically perfect surface), 
rouge, pitch or beeswax, and Instructtons. 

Money-beck gmeremet Aet 

THESE KITS ARB SECOND TO NONE 
REGARDLESS OF PRICE 

(Send fee our NEW, ENtARGBD^ mid ILLUS¬ 
TRATED cetelogtte.) 

M. CMAiPm. UZS LsMeOew Ave., New Terfc, N. Y. 
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ITLOMARA 

^^POCKET MICROSCOPES 

HANDY • PRECISE 

Various models 

wiiii or magnify 

>viiboHi 15^ IQ i420x 

$7.50 

and up 

For all types 

\M)ik .it]iutne» 
in the lahnra- 
tory ntid afield. 

Will the 

engineer, medical 
man, chemist, bio- 

legist, botanist, etc. « ' J 

Scientific instiu- 
menu with excellent 

limp 

nunt c.an lie supplied 

for detailed information address 
Dept, S,A, 1 




— AUTHORS — 
STUDENTS — 

— SPEAKERS 


Teclinical and Scientific 
Subjects 

Comruand belter piiees for 
your articless and sloiies; Re¬ 
ceive belter ratings for your 
theses; Make better impres¬ 
sions with your Rpeeehes. 

We uill edit \our iii«iiui 
scrijitH for spelling, dic¬ 
tion, and punctuation, give 
suggestions for rewriting, 
quote i>o8sjhlc markets, 
$1.00 per lliou&ainl woids. 
Charges for retyping will 
he quoted when requeste<l 
or in<lica(cd. 

Every mmiusiripi is read and 
corrected by two active edi¬ 
tors of long exjiericiice. Ref¬ 
erences, 

TCCH EDITORIAL SERVICE 
26 We»t 4(hK Street, New York City 


nil lu i.iwi I! > 

( OKMTI 


S ometimes iHc un'^uspccting tyro tele¬ 
scope maker endeavors to economue by 
purriiaeong low-pnccd rouge. Some have even 
used jeweler’s rouge from their local shops 
Tioiilile often followed, which the lieginner, 
willtnui previous expiTience by wlucli lo 
judge, reganled as unavoidable. There is 
rouge, and rouge; yes, there is even rmige 
and loiige, and roitfie Polishing silverwaie 
fjewebr's rouge I doesn’t require anyiliing 
fancy—this would be just a waste of money. 
Pulmhing eyeglasses requires much better 
l)ut not I lie finest; (he latter would therefore 
lie a needless expense. Third standard of 
work, precision optica (including lelesrope 
woik) requirci) real Rolls-Rovce rouge, Init 
even that grade is inexpensive 

The photomicrographs shown below tell us 
something about rouge, and rouge, and rouge. 
Eaeli horizontal row reveals the magnifud 


Mirfaee of a lens which has rotated on a spin¬ 
dle under a different grade of rouge. This is 
machine work, it is true, but the findings 
apply equally to the amateur’s hand work. 
Top row shows a rouge that would be very 
decidedly unsatisfactory. Each row below 
shows a heller grade and the effects thereof. 
Only No. 5 (B. and L. 358-52738) is suitable 
for precision work. 

Now you have an idea, thanks to these high 
magnification close-ups, about the great dif- 
(eiencps between rouges Yet they all look 
alike when seen at the bottom of the parcel 
they come in. 

It IS woiih while to go buck and study the 
same photomicrographs ogam by vertical col¬ 
umns, comparing each In the first column 
especially, nnie the had but increasingly bel¬ 
ter pariirle size distribution. Study also the 
pitting effeits of each, in photomicrographs 
lo the ngiit (pits shown by little white dots) 

As staled in the manual of the telescope 
making hobby, “Amateur Telescope Mak¬ 
ing,” the particles of rouge are roughly I 30,- 
000 to 1/50,000 inch in diameter—that is, 
for good rouge 
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TELESCOPTICS 

(f onitnued from pracding page) 

I N The Journal of the American Ceramic 
5yt/c/y, 2525 High Street, Columbus, 
Ohio, Vol. 20. No, 2, appeared an article en¬ 
title J “The Scratch-resisting Power of Glass 
and Its Measurement,” by James Bailey of 
the Hamburg, N. Y., firm of Bailey and 
Shaipc (now the Optical Glass Products, 
Inc , by the way). The following paragraphs, 
quoted from this article, throw an inter¬ 
esting sideligVit on borosilicate and other 
glasses, and complement our discussion of 


glass, begun in this department last month 

“If one piece of glass is scratched by 
drawing across Jt the corner of another piece, 
the contact area is small and the unit press¬ 
ure is comparatively high. Wlicn the corner 
moves rapidly, the work done in overcoming 
friction easily generates sufficient heat to 
raise the temperature of the sliding corner 
above the softening point of the glass; the 
sliding corner, moreover, becomes so highly 
heated that it produces a streak of light 
readily visible in the dark. 

“This healing effect brings into the scratch¬ 
ing process a new factor, namely, the fusibil¬ 
ity of the moving point Thus a piece of 
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quarts glass, though softer than ordinary 
window glass, will easily produce a long, 
deeply cracked scratch in a piece of window 
glass when drawn rapidly across it, because 
the rubbing comer remains hard at the tern* 
perature attained. A glass comer will not 
scratch the quartz slab under the same con- 
ditiona because it softens and loses its sharp' 
ness almost at once. It is possible, however, 
to make a deep crack and scratch on the 
fused quartz with the corner of a piece of 
window glass by keeping the rubbing veloc¬ 
ity at a very low figure, such as one milli* 
meter per second or less. In this connection, 
all the common abrasives such as sand, cor> 
iindura, silicon carbide, and emery have very 
high melting points, while diamond, the 
hardest of all, is infusible. 

^*Crinding experiments show that quart/ 
glass and glass containing large amount^ (d 
silica and BiO^ arc the most difficult to grind 
The ball test shows that these types are really 
softer than mobl other glasses The reason 
for this IS apparent if a fresh siratrli made 
with a diamond is observed under a micro 
scope. The setalth in quart? glass, once 
made, undergoes almost no change. The jiii- 
tial fractures do not extend nor docs any ap¬ 
preciable amount of material fly out of the 
stratth The same applies to a considerable 
extent m the case of high glasses. With 
glasses of the conventional wjtubiw-gla«s and 
bottle types, tiie initial scratch is small, but 
pieces begin to fly out of the body of the 
glass along the sides of the scratch almost at 
once, and this process coniinues for a period 
of several minutes, at the end of winch time 
vastly more glass has been loosened than was 
initially cracked or apparently injured by the 
^cratch. The ability of a maienal to resist 
abrasion, as in grinding, is a measure of its 
work-absorbing power rather than its true 
hardness.*’ 

N OMOCrRAPIl'^ is the name given by 
their ‘*worker-oiii,” (f. W. Ga^'per, 3215 
Woodford Rd., Cincinnati, Q, to six 12" 
blueprint wall charts on each of which a re¬ 
quired datum can he found simply by plar- 
inga straight edge through two known values 
inscribed along a line and then looking fur 
Us intersection with a third line, hence the 
term alinem^nt charts, also applied to them. 
For example Given mirror diameter and 
focal ratio, automatically find accuracy re¬ 
quired in parabolizatiop; or given diameter 
of eyepiece field lens and focal length of ob¬ 
jective, find angular field of view, or given 
mirror diameter and f.l., find parabolization 
depth. Similar charts are for exit pupil, for 
diagonals and for compound reflectors. Not 
merely a lot of arithmetical slavery saved 
but the designer can swing a straightedge up 
and down the lines and visually arrive at his 
optimum condition, also getting more closely 
acquainted with the whole gamut. For these 
charts Gasper asks about a quarter of what 
might be charged; evidently n’s a labor of 
love. He ia a member of the Amateur Tele¬ 
scope Makers of Cincinnati. 

S OLIClTUDE—or something* Profession¬ 
al optical manufacturer who has evident¬ 
ly just heard of amateur telescope making 
hobby writes that he learns that amateurs in 
it “attempt to grind and polish their mirrors 
themselves,” and kindly offers to “prepare to 
produce these mirrors in quantity.” A med¬ 
al will be awarded to the amateur who sub¬ 
mits the most suitable reply (on asbestos) 
to this optical illusion. “Attempt ” Grnrrl 


Bauach tC Lomb Navy Tekicopes 
Saw ts havs ssst la sxetas of liao.oo 


An f)xr«llFnt finder, 7 lenneii, •chromsUr teleieope tube, 
rrertor draw tube end eyepiece drevr tube Excellent 
for Rpottlna seme Object Lem 2", meirniflee any power 
from 8 to lo, Exit pbpll 0 2' in 0 09", Kye L«m 
15/ie'^ CroHB Hitri Angular field 3 8U’ 

In 20 \ Erect Imacre AH brnnze Sib 


Keuffel fiC Esscr Navy Telescopes 

Suitable for terrcftrlal uie Two ilitt. 


PrUmHc Hfli Siilt t Otorvers' Scope 

BAUSCH a LOMB OPTICAL SYSTEM 

Miido bv Warner A Swaeey 6 power Cone lata of 
achromaUc ocular St objective lena, calibrated reticule 
ulth Croas Haira. 2 highly polipbed ptiaiue Annly tel 
In Bolld raat bronze frame with loft rubber eye-cup 
Ulcroroeter adjuatmenta for yardage and windage Uaed 
on Krag Enfield, Havage, Bprliisfleld etc Fita any bolt 
action rifle t^plete with mount and oak leath- 
er case (not ahowni Regular Price fS8 00 Nov I 


(1) fiun metal flnlah, lube 1^," by 11%" i*" OO 
AiUUBtablu iViiBH Ualm Mb riiitieler fucuH (oiitrd 
ajAitni Kjcnieie JJaynHUation 4 power W( 

J 1 « $6.00 

Out! tnelal finish lube IT*" bv 15’,4” 29 ^32 ' 

OO ArlJustaMc Cnws HhIth MhronieleT fo* us <(intro1 
>rr(Mn(( KViietii ly**plne Maantficatlon 4 pouer Wl 
4 II,. $8.50 


U. S. Army Compass 

Mode by Sperry Gyreeoope Co. 


VSIlIi iiiui.Mir>liiK Icim P'tlid bron/4‘ 
Jowl tMHrliiu ncidU ItoaiN In ahoho] 
ie’Mthrt rnse Kliit foi boats ct( 

<liu 1 * 4 " hit.)) 


ruitaed fiaine 
VI 1th russet 


Artillery Gun Mount 

Hlze 19 by 10 inchca Ratk and Pinion gear on vertUal 
aic Worm gear drive on hoiiztintui ai< Vernier ml- 
rroinuer adjusimont Two via) levels t'aUbratr<l Gtr- 
iiian sliver scflle HU<rl vvltl) hronre houKititc 

IS lbs. Price $3 SO 



Exceptional Values 
Edison Storage Batteries 
ALL SIZES I 2 Volts Per Cell 

t t lis Hit 111 rMiIliii) HtmiKidh <(,n)plile vvltl) polu- 

I ion I (Uinei lionN uiid 1 1 h I', i< below ai c Mbnnt 
Ill'r of leLUliir iDurkcl imIii Xxiikc 1)fv 2(i jears 
1 w,)-M ar untonrilttonal (liiiii unit e 



VixtM iiibtt) tilt to I unit I rll > or 1 , volt iiMd«m 
ii-c ^ telK IJ VI —III (Ills lit) VI —SS itllH 



Genuine Bronze 
Pumps 


Suitable for Marine, 
Laboratory, Factory, 
Home, Etc 


\n 1 I tnlilfugal IMinip 
No J 
\i) 4 
No h 

No 1 h <har 
N/, 2 
No .'1 
No 4 
No r 
.No 9 


X ‘h 
X ‘4 
X W 

X 1” 

l”** 

\ 

1^' 

*< 4 ' 

1 " 


$0 00 
fi 00 
17 50 
20 50 
SOD 
ID DO 

11 50 

12 50 
15 00 
IS 50 


\os 12 4'! 1'. ~ 8 rtttpiiilcLl with nc motor & 

base $11 00 wddltionul ( luuUr on reriucNt 


Edison Univer¬ 
sal Motor 

110 volt a c or d r with 
ttiivernor 10 watts 
Muublo shaft FrUo 
$9 80 Variable Rheo¬ 
stat fur aiiovfi $ 95 




Double pen, hand-wound Telegraphic tape register, 10 
uhms Battery current operation Hay be used to In¬ 
tercept dial phone calls Has Innumerable uaes 

Vied $IS.OO Reconditioned $ao.oo 



United States Gov’t 
Fire Extinguishers 

(RefillabJe) 

tatlion icirarhhiridc (p)ri'nc li¬ 
quid), priBSurc l>pc Hlcal Tor 
liiiiti iruiks btiats KarH^cii ofiit*, 
etc (It) times more pressure than 
liund ixt Inkiiisiu rx ) Just turn 
huntUe No pumping nmCKHui) 
Ideal for remote (Vintrol with wire 
(Orikhiul toil $40 00 ) 

1 qt (100 Dm pTi'isiire) $0 65 

2 qls (200 D>s pUHHiire) $14 05 

Loth of 3 10', dlstount 

1 uf (> JO'r <1l'><uunt 


General Electric Immersion Heaters 

^ultab1c for heatlnu liquids tariki killitH iti () K\\ 

1 Mines tenipeiaturc 100 Ii' 'l ^^allonfl pci hour Fitteff 
fur I'/' iron pipi thiead Cmi bt used as 110 220 volt 
or 3 htMl 110 volt 

000 Wult $ 6 00 1200 WmH a.75 

T'lO 6 30 2000 10 25 

3000 12 00 

Wo iiHVe un hand u larye vanvlv kIi Ip (npiuc) lualers 
tjuutiitiuiw on 1 ) (uicHt 


Electric Blowers 


2'*" Intuke 2" x 2" 
iiiiiki 

t uHt Minn inum liniis 

iHK $7 85 

( MKi iron liiiiiHink 6 00 

\viillaiiU In 0 12 ,<2 

no volt d I no V a I 
no V iinlversal Npeilfy 
tvPi hmi! Vfiltuko dvsired 



Exhaust Fans, Bucket Blade. With G E 
6 l Westinghouse A.C. 110 volt motors. 
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Complete line of nationally 
known Temperature & Pres¬ 
sure Controls. Automatic & 
electric timing devices. Quo¬ 
tations on request. 


MANHATTAN ELECTRICAL BARCAIN HOUSE, INC., Dept. S.S., 105 Fulton Street, New York City 









TRADE MARKS 

AND 

UNFAIR 

COMPETITION 

By ORSON D. MUNN 

A Trade Mark is an intan¬ 
gible asset of a business, yet 
its actual value may grow so 
large that it becomes the very 
foundation on which depends 
the whole structure of the 
business. Because of this fact, 
every business man should 
have available such informa¬ 
tion on tiade marks as will 
enable him to judge with a 
fair degree of accurac} the 
desirability of an) mark 
which he may be consider¬ 
ing 

Here, in one handy vol¬ 
ume, written in non-legal 
terms, is a simple yet com¬ 
prehensive inleipretation of 
the Federal statutes and the 
body of common law relat¬ 
ing to trade marks and un¬ 
fair competition. 

Price $1.00 poBtpaid 

Published by 
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24 West 40th St., New York, N. Y, 


SCIENTIFIC AMERICAN 


< ! !!Kt N 1 HI 1 i 1 

1 fN 

lUvll 1 > 



(The JSditor wiU mpprecitte it U 
you will mention SciotttiBc Amor- 
lean when wnttag iot oar oi 
the publications listed below) 


Small Homl Buildfks’ Year Book —1938* 
1939 is a 64-page symposium of attrac¬ 
tive in formation on designing, financing, 
construct mg, equipping, decorating, and fur¬ 
nishing a home. The articles are thoroughly 
illustrated and several interesting plans of 
small homes are presented. Every home own¬ 
er will find something of interest here. Na¬ 
tional Small Homes Bureau, Inc^ 572 Madi¬ 
son Avenue, New York CitY-—25 cents. 


Ulologic Map of California is a six- 
colored, lithographed wall map 6!^ by 
7 ^ feet, sent m six sections, indicating in 
detail the general geology of that stale Di¬ 
vision of Mines, State of California, Ferry 
Building, San Francisco, California. — $4.00. 


Tuf Scottish Industrial Estate is a 24- 
page illustrated booklet that tells of the 
industrial advantages of the Estate at Hill- 
mgton, near Glasgow. This Estate exists to 
alleviate unemployment by offering indus¬ 
trial facilities to attract new industries and 
branches of existing industries to this area 
of Scotland. ScoUisA Industrial Estates Lim¬ 
ited, 29 St. Vincent Place, Glasgow, C. 1, 
Scotland — Gratis. 


Operators Handbook deals specifically with 
truck, bus, and farm and industrial trac¬ 
tor tires, presenting statistical material of in¬ 
terest to every operator of such vehicles. Par¬ 
ticular attention is paid to truck-tire failures, 
including the heai-specd problem. Pocket- 
size, 68 pages. The B. F. Goodrich Company, 
Akron, Ohio. — Gratis. 


Some Common Fallacies about Wood 
brings out many interesting facts regard¬ 
ing various types of woods found in the 
United States. Fur example: Wood does not 
necessarily decay with age. Decay is caused 
hy the attack of a fungus. Request Mimeo¬ 
graph R1167, Forest Products Laboratory, 
Madison, Wisconsin.—Gratis 


Tuh Early History of Air Transporta¬ 
tion, by Edward Pearson Warner, is a 
74 page booklet based upon a James Jackson 
Cabot Professor'.hip lecture. It has been 
prepared in an attempt to reconstruct the 
atmosphere of significant periods in the de¬ 
velopment of aeronautics and to suggest his¬ 
torical implications and the influence on the 
future of the more significant events. A brief 
bibliographical appendix gives valuable ref- 
creiues to source material. Norwich* Uni¬ 
versity, North field, Vermont .—50 cents. 


What*s What in Rayon is a 22-page book¬ 
let that tells in question and answer 
form everything tliat the average user of 
rayon could possibly want to know about the 
fabric. For example: What is spun rayon 
yam?; How has rayon contributed interest¬ 
ing color effects in fabfie^?; In what price 
ranges are rayon fabrics found?^ Do they 
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stretch?; Will they wAsh?; Will lhay 
shrink? Rayon Disdshnt S, /. du JPani de 
Nemours dt Co., Inc., Wilmington, Bda- 
ware.-^ratU. 


The Problems or a Changing Population 
is a 306-page hook containing a report 
of the National Resources Committee con¬ 
cerning some of the major problems of otir 
human resources. Data is presented in re¬ 
gard to population trends, anticipated stable 
population, changing age groups, migration 
within the country, health, education, eco¬ 
nomic opportunity, and so on. Cooemment 
Printing Office, ITashington, D. C.—7S cents 
( com). 


The Story of Western Electric is a 32- 
page thoroughly illustrated pamphlet 
that tells of the work which has made pos¬ 
sible the highly efficient telephone system 
that exists today. This service of supply for 
the Bel] System is a gigantic, highly organ¬ 
ized institution that has contributed largely 
to efficient as well as low cost telephone 
service. IT estern Electric Company, 195 
Broadway, New York City, — Gratis. 


Radio Trouble-Shootfji's Handbook, by 
Alfred A. Ghirardi,.has been prepared to 
cover every phase of radio repair service. It 
contains hundreds of pages of tabulated job 
data condensed and tabulated for easy ref 
erence. A large number of charts and tables 
will aid the service man in his work. Radio 
& Technical Publishing Company, Depart¬ 
ment 35, 45 Astor Place, New York City — 
$3j 00. Illustrated circular free. 


Microscope Equipment for the Amateur 
is a 24-page pocket-size booklet that 
deals with microscopy as a personal hobby. 
It shows some interesting photo-micrographs 
and describes and illustrates various types of 
microscopes and other equipment that will 
aid in the pursuit of the hobby. Bausch & 
Lamb Optical Company, Rochester, New 
Y ork.^-^ratis. 


Photography by Polarized Light discusses 
various types of Pola-Screens, describes 
the effects produced by their use, and illus¬ 
trates these effects by drawings and photo¬ 
graphs. Discusses exposure time, filters, ac¬ 
cessories and negative materials to be used 
when employing Pola-Screcns. Eastman Ko¬ 
dak Company, Rochester, New York, or pho¬ 
tographic stores.—50 cents. 


Radk) Fogo Log, edited by Samuel Kauf- 
mad^ contains 32 pages of information 
for radio listeners. It gives tuning data on 
American and foreign stations and presents 
151 photographs of prominent radio stars. 
Recent advances in television ore also cov¬ 
ered. At your radio dealers or from National 
Union Radio Corporation, 57 State Street, 
NeiwirA;, New Jersey.—15 cents 


Improving the Farm Environment ro« 
Wild Life is a 62-page illustrated book¬ 
let which shows how the fanner can best pro¬ 
vide for the small birds and anim al# that 
bve on his farm, with a minimum of trouble 
and expense and a maximum of yetuifn on the 
investment. Farmers^ Bulletin No. 1719, 
perlntendent of Documents, WuBhington, 
D. C .—5 cents (coin). 





CONTINUED FROM OTHER SIDE 


JOHN BARTLETT 
The Old 

Cambridge Bookseller 

OKI Jt)!i,i H.Mtlctt s hookstoie was a ildJlzvous f<>i 
Harv.iiJ students and piofess(us hack in the tishtecn fifties 
WhcncsLi they \sc.r(. not siuc of tfic origin or a quotation, 
(hty would go to John liartlett, confident that they couKl 
depend upon him foi the co»-icct answci After a time, the 
old bookseller began jotting dowm tlicsc quotations and 
then sources m liis notebook This was the genesis of his 
famous FAMILIAR QUOTATIONS in lH^‘y 

1 dition has followed edition, anti now' comes the Eleventl'i 
I dition, the fust in a quaitcr century One wondeis W'hat 
old joiin hartlett wemld say today if he could sec* this 
monumental volume Its index alone cover 117 pages Not 
only II( the shoitsiglutd omissions of the past collected 
(Hawthorne, Melville, bmily Dickinson, William Blake, 
ind m Ln\ another were curiously omitted) But here is also 
a welcome gaiheiing ol newcomers, wluie oni is suie to 
liiu! an old fnend, whether he is looking for George Ade 
or for 'lluMuas Mann, foi Heivey Allen, T S Lhot, or 
Vc ill Kogers 



of-the-month our judges choose Nor—this is another 
frequent misunderstanding—are you obliged to buy a 
book every month. 

All important new books arc very carefully report¬ 
ed upon. As a member, at your pleasmc, you can do 
one of three things in any month ordci the book of- 
the-month, order some other new book you arc parti¬ 
cularly anxious not to miss (you would be charged 
only the regular retail price, plus postage), oi, in¬ 
struct the Club not to send you any bt^ok at all Youi 
only obligation is to buy font books a year from the 
Club, if all four were books-of-thc-month you winild 
receive, in addition, two book-dividends 

Yo// Pay No Vised Supn Yearly 

In short, all the maiked economies and con\cnienccs 
whicli the Book-of-thc-Month Cdub pioNidcs cost you 
iioihiuy^. There are no fees for joining, and you 
no fixed suui pel ytu). You simply pay for each book 
as you get it—and you pay nothing inoie^ 

Moreover, you are neither urged noi expected to 
buy all—Ol even most—of your new hooks from the 
Club You buy those which it is clearly to yoiii advan¬ 
tage to buy A large proportion of our mcmbcis, those 
who live in neighborhoods with well-stocked book- 
stoics, actually buy only the book-of-thc-month fiom 
the Club, wdienevcT they find it is a book they suicly 
do not want to miss They continue to "browse in 
bookstores" for their other books 

Why BARTLEITS VAMIUAR QUOTATIONS 
is offered to you—FREE 

As explained above, bartlit r’s familiar quoia- 
TIONS IS one of the Club’s latest book-dividends We 
offer to give it to new members as a demonstiation of 
how' advantageous it is to subscribe to this unique 


QUOTAiiONS The new Eleventh Edition offered here 
(the hist re\ision in a quarter century) is inexhaust 
ihlc Its index alone covers \\1 pages 

What to Do 

Mall the posicaid below, and a copy of this great 
\oIiime will be put aside in your name We will then 
send you a booklet outlining in detail precisely how' 
the Club operates In particular, it will explain how 
such enormous values can be given to book buyers 

If, after reading the booklet we shall send you, you 
decide to join the Club, and send m your subscrip¬ 
tion, we shall at once send you the free copy of 
bartlftt’s FAMILIAR QUOTATIONS being held for you 


service 

If there is one book—aside from a good dictionary, 
a Bible, and a Shakespeare—that belongs in every 
American library, it is surely bartiftt's familiar 


Over 175,000 book-reading families—composed of 
just such discerning but busy readers as yourself— 
now use this sensible, thorough and economical 
means of keeping up wath the best new books 










RCA . the name svml)oli/.in^ creation, 
progress, achievement in radio! RCA . . . 
Radio Corporation of America... a family of 
doers writing history with sound in the sky ’ 

Makers ot instruments for radio transmis¬ 
sion and reception of sound, code messages 
and facsimile reproduction. Makers of instru¬ 
ments for the recording of sound on records 
andon motion picture film. Creatorsof count¬ 
less radio devices vital to science, industry, 
medicine, telephony, and public safety. 

RCA ... creator of a nation-wide broadcast¬ 
ing service, The National Broadcasting Co. 


RCA .. . creator of a world-wide radio com¬ 
munications system with direct circuits 
between the United States and 4.^ foreign 
countries, and with ships at sea ... a mes¬ 
sage service with the speed of lightning. 

RCA. .. pioneer in research in radio, sound 
and television. 

RCA . . . truly American, owned by a 
quarter of a million stockholders in 48 states. 

RCA ... 19 years a name across the sky 
... 19 years of service to all the world. 

listen to the KEY'^ e<very SunJay^ 2 to ? A 

/ .S 7 , on the NBC Blue Nef^ivorh 



Radio Corporation of Arperica 

RADIO CITY, N. Y. 

RCA Manufacturing Co., Inc. Radiomarine Corporation'of America 

RCA Institutes, Inc. National Broadcasting Company R.C.A. Communications, Inc. 
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YOU need a HOBBY! 

Let Leisure League Books Help You Select The Right One 



FREE 

BOOK 


IT is no mere accident that so many promi- 
* nent and successful people hove hobbies. 

And, while presidents 90 fishing, bankers 
paint pictures and famous writers play at 
farming, thousands of others are finding the 
power to rise above humdrum jobs through 
the many new qualities that hobbies are de¬ 
veloping in their natures. 

A HOBBY CAN HELP YOU 
IN MANY WAYS 

H win nol only bring moro rool fun into your life but wilt 
hulp you to forgot your troubUi, ovorcomo borodom, 
molco you moro ontoitafning to oHion and It moy ovon 
bolp you to win fbo roBpoct ond odmlrotlon of tho most 
Influontlal poopio In your oommunfty. 

Hobbios often make frlendi for you... moke you more 
Intereittog • •. gel you Invited ploces. 

A HOBBY CAN BRING PROFITS 

Many o man hat found, through hit hobby, o new source 
of Income vrhen oil other avenues have foiled. Many a 
coreer hot been changed by a hobby. Mony o tpare- 
lime dollar b rolling In to people who storted a hobby 
for the hm of ir. 


25 INTERESTING SUBJECTS 
FROM WHICH TO CHOOSE 


2 You Cin Wiiu 
5, What To Do Ahmit 
Your Invention 

6 Tropn^l Fish 

7 Photonraphy For Fnn 
9 Music For EvcrybfHly 

10 AGardcnlnThcMouae 
11. The Life Of The Party 
12 How To Sell Wlut 
You Write 

15 How To Design Your 
Own Clothes 

14 Sump Collecting 
IK Hiker's Guide 

16 Interior Decorating 

17 Discover 1 he Stan 

21 How Smart Arc You’ 

22 Motor Camping 
25 Hunting With The 

Microscope 

25 Working With Tixils 
26. How To Sail 
27 A Dog s Life 
29. Sluing For All 

50. Creative Handicrafts 

51. Chess In An Hour 

52. Readinr Character 
From Handwriting 

54. Drawing For Fun 

55. How To Make Music 
On The Maraxmlca 


by F Frazer Bond 

by Cdtwird Thomdi 
bv Lucille Menn 

by WiKidm M Sirong 
by Sigmund Spaeth 
by Helm VanPelt Wilion 
by Mmaker unJ Fuhom 

by Myron M Srearni 

by Hannah Shelton 
by Henry Renoii/ 
by Ben Solomon 
by Helen M Oaggett 
by Gaylord Johnaon 
by F £ Mena^er 
by Porter Varney 

by Gaylord Johnton 
by Harry J Hobhl 
by Samuel Carter, III 
by Josephine Z Rme 
by Otto Schniebi 
by Mabel Reagh Hutch I n s 
byFranj^J Marshall 

by Dorothy Sara 
by Waker Willoughby 

by P. V. Ptanu 


LEISURE LEA6UE-A NON-PROFIT 
ORGANIZATION-WILL HELP YOUl 

$«lGctmg a hobby It tik« gatting marriad—lt't usually a 
Hfo'tima choica. So choose your hobby corafully^witaly. 
Let the Leisure League help you. The Leisure League ts O 
non-proBt organization formed with the idea of helping 
people get more fun out of their spore time. It offers you 
tow cost hobby guide books telling the how ond vdiy of 
many popular pastimes. One of the quickest, beet and 
surest methods of deciding on the hobby that wilt best 
suit your needs Is to read at least three of these Interest¬ 
ing ond Informative books. They ore listed In the center 
of Hils advertisement. 

ANY THREE HOBBY BOOKS $^00 
"Core and Faeding of Hobby I 

Hortes" Included FREE I 

This fascinating FREE book is packed full of hobby Informa¬ 
tion. It is written by Earnest Brno Colktns, one of America's 
great advertising men—a man who has mastered the art 
of living both at work and at play. It lists hundreds of 
hobbies, dassifles them, tells you how to get started. 

SPECIAL OFFER! 

Flit out the coupon today. For only $1.00 the Leisure 
League will send you any three of the 35^ Hobby Guides 
listed above and Include "Care and Feeding of Hobby 
Horses" free of extra charge. 
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TT’WO of ihe upes, both females, qf the colony of 
pedigreed ^opes of aeience** described In the 
opening article of this month*8 number are 
shown on our front cover. One has a young baby 
ot her breast and each is grooming the other. 
Momentarily, however, the chlmpanaee at the 
right is distracted by the photographer. These 
and other apes are being bred to be used psy¬ 
chologists, biologists, and anthropologists be- 
I'liuse apes are man’s nearest animal relatives. 
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Astrology 

STATEMENT on thie page last 
month explained why this journal 
does not conduct the scientific investtgu- 
tion of water witching or dowsing for 
underground water which is often urged 
by readers. Its editors are still more fre- 
qiiently urged to investigate and dis¬ 
prove astrology. This question has been 
given some thought* 

As is made clear by the science of 
logic, any argument between two pei- 
sons or sides on a given question must he 
based m final analysis on a premise 
which both sides accept in common. If 
there is none, there is no real meeting 
between the minds of the contestants— 
they never come to actual grips at all 
Tlie logic that flows on and on may be 
wholly flawless, yet, being based on dif 
fering premises, it merely agitates the 
atoms of the atmosphere. Most of 
superheated arguments which we human 
beings get into (and enjoy, anyway!) 
are instances of this unobserved error. 

Reduced to nakedness it seems to 
that the argument about astrology falls 
in the same category: the scientificall) 
minded and the occult minded cannot 
agree on premises in common. True, 
when cornered, the astrologer asserts 
“You believe in the distant influence of 
gravitation between planets, don’t you'' 
Well, then.,.This, however, turns out 
to be a sort of pseudo-premise 

To us it seems unlikely that any kind 
of direct attack will knock out astrology, 
in the useful sense that it will succeed m 
knocking astrology out of the people who 
follow it. We scientific people might 
“disprove*’ it up to the hilt (if necessai y) 
hut still our disproof would not have the 
hoped-for effects, A surer though slower 
process seems more likely to be the con¬ 
stantly improving standards of general 
education.— A. G, /. 

Sociological 

OT quite five year^ ago, tlie legisla¬ 
tive experiment known as Prohibi¬ 
tion came to an end. Preceding its de¬ 
mise by almost a year, an editorial in 
the June, 1932, Scientific American urged 
that quick action be taken by the gov¬ 
ernment in concurrence with the rapidly 
growing sentiment of the people in favor 
of repeal. Our reasons were three-fold. 
First, we were eghast at the federal defi¬ 
cit of 1903,000^00 that had piled up 
during the fiscal year 1931 and the pros¬ 
pect of another totalling two billions in 
1982^ and we predicted a government 
reyetine« to w against these deficits, of 
a lifUion dollars a year from legalized 


control of liquor. There was also to be 
saved a large pari of the enormous pro¬ 
hibition-enforcement outlay. Second, re¬ 
peal would promote temperance^ Third, 
the underworld would have, in repeal, 
amputation of its very great source of 
income—an income with which it had 
financed an unprecedented wave of 
crime and had seduced “the law” il- 
*ielf 

What, then, has happened in five 
years? Just this: all three of our predic¬ 
tions have been fulfilled. From liquor, 
the government realized revenues to¬ 
talling a billion dollars in 1937. Temper¬ 
ance has made such headway that, in 
1937, the American people drank just 
over a gallon of spirits per capita com¬ 
pared with two gallons in the normal, 
pre-war yeai 1916. Moreover, on this 
point, statements liave recently been 
made to the effect that less liquor is be¬ 
ing consumed in public and more in the 
cairn atmosphere of the home. As t<» 
bootlegging, little need be said. Cone is 
the rum row that used to he off each of 
our c<»ast*', speakeasies have been re¬ 
duced almost to the vanishing point, and 
still seizures have come down from 
2.S,000 in 1930 to 11,407 in 1937 Boot- 
legging has, in fact, been demoted from 
the ranks of big business, and the few 
lemaining “lug shots” of crime have 
been forced to fall back into less lucra- 
live, more easily detected rackets. 

^oeiologicdliy, this experience should 
iiavc; a meaning for all those who think 
they know what is best for the American 
people and presume to translate then 
personal opinions into laws It should 
show, for one thing, that our people are 
a pretty level-headed and dt pendahle 
hit Given personal freedom of action in 
regaid to liquor, they have more than 
come up tt) scralcii and shown their self 
control and temperance Give them moie 
chances to express their individualit), 
where this m now denied them by fiat, 
and they will without doubt show such 
evidence of temperate judgment and 
action as will redound to the benefit of 
a!L-F. Z). A/. 

Canals 

IFTY years ago the Panama Canal 
w*as Mill under conatruction and 
seemingly insurmountable obstacles 
loomed ahead. Regular readers of our 
feature “Fifty Years Ago In Scientific 
American** have caught.glimpses of the 
troubles that beset de Lesseps and of 
the sentiment which, at that time, was 
growing strongly in favor of a Nicara¬ 
guan canal. We cannot here go into the 
political and financial machinations that 


made possible the final completion of 
the Panama Canal, but recent develop¬ 
ments have once more opened the whole 
subject of marine transportation between 
the Atlantic and Pacific, particularly for 
our naval vessels and auxiliaries. 

Pleas have been made for bomb¬ 
proofing the Panama Canal; agitation 
has been renewed for a second canal 
across Nicaragua, partly to relieve 
pressure on the Panama Canal in time 
of stress and partly to provide a second 
avenue for merchant and naval vesseN 
in case of damage to the existing water¬ 
way. Such damage, particularly in time 
of war, would be disastrous since it 
would force our warships, iroop-shipn, 
and those carrying needed supplies and 
food to travel the extra thousands of 
miles around the Horn. Bomb-proofing 
the Canal is a large order, but it is ob¬ 
vious that every precaution must be 
tdkt-n to prevent disaster at any one of 
the many strategic points along its 
course. 

On the other hand, a second water¬ 
way would be of great value in times of 
peace as well as in the event of war. It 
would go far to insure that marine traffic 
would be uninterrupted by any cause 
and would make doubly difficult the 
destruction of our invaluable link be¬ 
tween the two oceans. The way is open 
for the construction of a canal across 
Nicaragua. This country holds a 99-yoai 
lease on the right-of-way. Experience in 
the ronstrurlion and operation of the 
Panama Canal has taught many valua¬ 
ble lessons that could be applied in the 
work on another canal. As shown by a 
note on the “Fifty Years Ago” page in 
this niimlnn, the surveys of the Nicara¬ 
guan canal route had even then been 
earned out with great care and fore¬ 
sight “in marked contrast with those pre¬ 
viously made for the Panama Canal.” 

With such a background, and with 
the advantages of l.ake Nicaragua as a 
part of the proposed canal, there should 
be no untoward difficulties m pressing 
the work to completion. The way is 
open. The end is a desirable one. Our 
merchant vessels and our battle fleets 
must be assured of a safe passageway 
lietween oceans. And the route through 
the proposed canal would be some 
thousand miles shorter than the pre¬ 
sent course through the Panama Canal. 
The advantages of two canals are ob¬ 
vious. May the powers-that-be see with 
a clear eye and do their utmost to bring 
to completion a project that will be of 
tremendous value to the United States 
as well as to the commerce of the entire 
world.—i4. F, F. 









50 Years Ago in . . . 



(Condensed From Issues of February^ 1889) 


CANAL—“Every dibconrapmg repuri, for thr paM year or two, 
touching the probability of the tomplrlion of the Panama Canal, 
commenced by M de Lcsseps, has caused public attention to be yet 
more earnestly attracted to the Nicaragua Ship Canal project The 
great difficulty and the enormous cost of the work thus far done at 
Panama have compelled those intirested in the Nicaragua route to 
be extremely thonuigh and ran fill in their surveys and estunnics, 
which have been completed with a detail that is m marked contrast 
with those previously made for the Panama Canal” 

MACHINE GUN—“The Maxim gnn , has met with marked sut 
cess, and has been adopted by nearly all the European powers, in¬ 
cluding England, France, Germany, Italy, Swu/» riand, Ausina, 
and Hijssia. The gun is soon to be tested at ib< proving grounds at 
Annapolis, with a view to procuring us adoption by the Unitcil 
States government Tlie speed of fire of the rifle caliber gnn using 
the American cartridge is very high, being 700 per minute The one 



pounder will discharge 400 shot** per minute A six pounder adapted 
to bre shrapnel and grape canister will discharge at the rate of 150 
per minute . . . The Maxim automatic mitrailleuse is so constriicied 
that, on firing a single shot to start the gun, the force of the recoil 
1-3 utilized for extracting the empty cartridge case and for effecting 
the various operations necessary in reloading and again firing the 
arm.” 

EXHIBITION—“The first impression one reccivis on a gcneia] sui- 
vty of the Puns exhibition buildings is an exceedingly favorable 
one There is a something about them that is pleasantly impresHive, 
and this feeling augments as one parses through the various depari- 
menls . , . Jt is reported . . . that Edison pioposcs to span th<* ma- 
rhincry department with a rainbow of incandescent electric lights, 
which would, without doubt, be a moat effective exhibit*’ 

ALLK'.Axon's—“Tht alligator of the i^ouih, like the buffalo of 
tile js likely soon to become extinct The slaughter of the 

alligator (or its hide, like the slaughter of buffaloes for their hides, 
has been ho great that it may he only a fi w years before the lonely 
lagoon of Florida will have lost its last survivor.** 

SMALLPOX—“In Pans, where the law requiring vaccination is 
feebly enforced, the mortality from smallpox ranges from 1.3fi to 10 0 
to the 100,000 inhabitants, while in the principal German cities, 
where the vaccination laws are rigidly enforced, the death rate is 
but ] 44 to the 100,000 inhabitants. London, under compulsory 
vaccination, has a death rate from smallpox of but 0.6 to the 100,- 
000 inhabitants.*’ 


PIPED WIRES -“The Conwilidaled Gas Light Co , of this city, 
some years ago, in laying a gas mam, took advantage of the oppor- 
Iunity to introduce a telephone line in it, suspending it from insula¬ 
tors Within the mam. Excellent results were attained. On recently 
opening the main the wire was found to be coaled with naphthalene, 
hut the line as such was intact,” 

CIGARS—“There are 1,800 cigar factories in New Yoik City. Of 
these the great majojity employ from one to fifty hands each. Large 
factoru H, of which iliere are .150, employ from 50 lo 500 hands, while 
the largest clans of fact ones, of which there are only ten, employ 
irom 500 to 1,000 hands” 

\'ER5AT1LE—“A wtll recently bored for gas a! Piiisburgh dilivers 
fresh water, salt water, and gan at same lime There are two casings, 
one within the other, the outer one, 100 ft. down, laps a fresh wa* 
ler stratum, wliiJe the inner pipe reaelies the salt watfr and gas at 
2 (KI feet down ” 

TALI.- “Tiu Kiffel Tower in Pans hud reached a height of 761 h 11 
on January y, J889—the highest siriuiure ufion the globe.” 

WIRELESS—“When we contrast tlie present state of tUcinc si icme 
, . . with lie Condition a year ago, we arc struck with the rcinarkabh 
advances that have hern made. . . , The most important experimenis 
bearing on the ihemy of eUttruity have bet n those of Hertz on the 
propagation of eleitncal disturbances . . Hertz has obtained iUm- 
tric OM illations of a very short period—several hundred millions in 
a second -and he has shown that electro-magnet waves caused by 
them are propagated in the surrounding space, and are reflected and 
interfere with one another as do waves of light.” 

REFUIGERATION^—“The refrigerator cars in which meal is 
brought from Western block yards to Eastern markets are 29 feel 
long inside, 8 feel 2 inches wide inside, and 7 feet 2 inches from the 
floor to tlie cross beams to which the hooka are fastened, above 
winch 18 a apace of 14 imhes to the roof. At each end are galvani/ed 
iron tanks filled with a mixture of pounded ice and coarse salt. . . , 
The cars are iced the day liefore shipping, refilled just before load¬ 
ing. and are iced again every twenty-four hours at regular stations 
on the route.” 

CLAY—“Electricity is being more and more used for the purification 
of kaolin and other porcelain clays. The clay is sifted on to a 
rapidly revolving lionzonial plate, which is surrounded with power¬ 
ful electro-magnets, which retain the particles of iron. . . . The proc¬ 
ess 1-5 ftaid to he comparatively ch^ap and very rapid, and since its 
inirodiKiion many clayfe hitherto rejected as containing too much 
iron have hero me of value for the manii fact lire of prjttery.” 


AND NOW FOR THE FUTURE 

(l[How climate and Weather Assume a Dictatorship 
Over Human Affairs, by Clurenee A. Mills M4D., Ph.D. 

(tA 13-Mile Tunnel that Was Borpd Under the Hand^ 
tup of an Underground Rainstorm, by Atqtdreti^^ltL 
Boone. 

(Tlndustria) Wastes, their Effects on Edible Fish, ahd 
the Solution lo the Problem, by L. M. Fisher. 

' I. A’*- 

(^Excavations at Biskiipin, on Early Iron Age Village in 
Western Poland, by J, Kostrewski. 
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*/ Y/onder Y/hci-h 
lime MyDcidcly 
Will Telephone? 

"Th e minute he calls up I^m going to speak 
to him about Bobby. He’s my cousin, and 
he’s just five weeks old. And they haren^t 
got a telephone where he lives! 

’’One of these days his mother’s going 
to run out of his talcum. Or she’ll want his 
father to stop at the drug store on the way 
home for oil. Or maybe she’ll want to ask 
the doctor about that rash on his back — 
Bobby’s back, I mean. 

’*Then suppose some week he gains six 
ounces. Don’t they expect to tell their 
friends news like that ? 

"Well, how is Bobby’s mother going to 
do all those things besides her marketing? 

"I’m going to see if my Daddy can’t fix 
it. He’s always saying how good telephone 
service is — and how cheap.” 




BKLl. TBLBPHONB SYSTBM 

VoM itrr lo I A# BtU ettkihit ai tht Col Jen Cetm intemettonel Bxposihon^ San Franchco 
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PATTERN OF A GOLFER — 
BY PHOTOGRAPHY 


M ore and more jfidustrial pl-oblems are being 
solved by the ultra*^ed photography process 
developed by Dr. Harold Edgerton at Masaackiiaetts 
Institute of Technology. To the manufacturer of golf 
liulls and clubs, for example, the above photograph 
from the newly established Research Department of 
A. G. Spalding & Bros, has an important story to 
tell. In making it, the camera shutter was opened and, 
as the golfer started his swing, an intense light started 
flashing so that each flash caught the club in a dffierent 
position. Here, eadi exposure was made at a speed 
of 1/100,000 of a second. The teed ball, of course, was 
registered On the film with every flash during the down* 
ward stroke. The golfer did hit it—*>and the ball i)ies 
of! to the right. Note the upward flight of the tee, as 
well as the angle of the cliib face and 4ie fact that 
the golfer lifted his head! , 
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The Lebonilory Building of 
Yale Laboratories of Primate 
Biology, Orange Park, Flori* 
da* Here in cleanly rages 
cbimpanaeeft are being bred 
for the uaet of science, as ex¬ 
periments made on the apes 
may be of greater value to 
biologists, anthropologists, 
and psychologists than those 
in which dogs, rats, guinea- 
pigs, monkeys, end other ani¬ 
mals more distantly related to 
human beings are employed 



Dated Chimpanzees 


Yale’s Ape Colony, in Florida, is a Laboratory in 
Which Discoveries Directly Applicable to Man are 

Closest Relative, the Ape 


F lorida boasts the world’s strang¬ 
est colony—dated chimpanzees. In 
the salubrious atmosphere of sub¬ 
tropical Orange Park, there jabber, leap, 
climb, ahriek, mutter, and multiply doz¬ 
ens of pedigreed anthropoid apes. 

And, incredibly enough, in this flour¬ 
ishing colony, these startlingly man-like 
creatures are to be bred—or rather, 
nianufactured'^to specification. A stand¬ 
ardized, all-purpose ape is the ideal laid 
down in the blueprints. Nowhere el'MJ in 
creation is there such a laboratory. 

II, some fine day, you should drive 
through the balmy and luxuriant 
northern Florida countryside, and at 
last reach the low and spreading 
buildings of this great laboratory— 
for great labo^ratory it is, and not a 
zoo—you would readily single out 
cage after cage of sipiat, dark, hairy 
figures—babies, youngsters, and 
adults—loafing in the shade or wad¬ 
dling clumsily about in the sunshine. 
Coming closer, you could not help 
noting how bright-eyed, healthy, and 
clean is this animal colony. And you 
would observe no scratching of fleas. In¬ 
deed, each cage is well-kept. 

Perhaps with astonishment, as you 
watched the attendants going about with 
food, apparatus, and notebooks, you 
would at^orb the significant fact tfiat 
human beings rarely get more careful 
consideration or more individual atten¬ 
tion. Indeed, the colony was founded be¬ 
cause these ap^a are among the most 
manlike of all creatures—and because 
an eminent scientist had the ilortunate 
idea that more like human beings 
these animals are treated, tlie 
more the discoveries directly 
apjdioidile W hnmiin problems. By 


Being Made on Man^s 



Th« chimpanzee who showed where 
hh gums ached. Moos in his fifth year 


“A single chimpanzee wisely used may 
be worth more than thousands of guinea- 
pigs,*’ says the movimg force and guid¬ 
ing genius behind this unique undertak¬ 
ing, Robert M. Yerkes, a distinguished 
professor of biology at Yale University. 


“The primary Intent of the administra¬ 
tion is to produce chimpanzee subjects 
which by ty[>e, breeding, rearing, and gen¬ 
eral adaptation shall be pre-eminently 
suitable for research purposes in lieu of 
human subjects.” The laboratories are 
under the auspices of Yale University 
and have been supported financially by 
the Rockefeller Foundation. 

There are countless human problems 
of utmost importance which are vitally 
in need of solution but upon which re¬ 
search simply cannot be carried out witli 
human subjects. Such experimentation 
must deal with dire diseases, including 
syphilis, and with the brain and prob¬ 
lems of behavior, as well as with the 
more intimate aspects of glands, sex, and 
reproduction. The ape must come to the 
rescue of man. 

How strikingly human the chimpanzee 
IS at heart—especially after his con¬ 
fidence in investigators and their 
good will has been brought to a high 
point over a period of years—has 
astounded even Dr. Yerkes. He re¬ 
lates an actual incident to drive the fact 
home. 

Moos, a young male, had been ill, and 
was convalescing. But he was evident!} 
still in pain and would refuse all solid 
food. Moos had already been given re¬ 
peated close examinations. His attendant, 
however, determined to find the source 
of his pain. Refusing solid food 
suggested a toothache. The in¬ 
vestigator went into the cage to 
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look iiow over once more. The young 
chimpanzee greeted him cordially, and 
calmly, even hopefully, submitted to the 
new examination, \et the inventigator 
could see no evidence of dental djfficnlty. 
Shrugging, he turned away to open the 
door and leave. Moos thereupon reached 
over and plucked the attendant’*? coat, 
drawing him back. Then he poked up Ins 
upper hp with a finger of one hand, and 
with a finger of the other hand pointed 
to a spot on his upper gum. Peering in- 



The IwinH—only thimpunzee twins 
known—enjoying a playing spell 


lently, the attendant was at last ahit to 
discern a swilling. A m w tooth was 
about to lireak through And Moos thus 
solved his own difhculty. 

Perhaps still moie reiuai kable, the 
ehirnpan/ecs soon learn that no harm is 
meant them even during uncomfortable 
t xpei inienting and. like Moos, will 
eagerly try to help tlie investigation 
along. When Fifi has seveial times been 
niadi* to sit down at a table and has been 
afterward tiuss(‘d up with eoinplicat<‘d 
apparatus, from wiikh stimuli ma) m\s- 
lenoiisly etUTie, one day she uses to 
the occasion in true ladylike fashion 
Upon being introduced into the* experi¬ 
mental oliamber, she walks to the table, 
seats herself in th(‘ little chan, plaiutly 
folds h er arms and waits for the investi¬ 
gators to truss her up and peiliajis shock 
hei with electric currents 

Also, with almost human inlidbgeni 
they learn to obey spoken (“omniands, 
gestures, and gentle shoves Often it is 
feasible niertly go through liie motions 
of what IS expeeleo of the ape, and he or 
she w'lll real t by mutation of the inves¬ 
tigators^ actions Of coiirsi*, -w h« ri Fifi, 
Moos, and Mimi do their chores ad¬ 
mirably, they are rewarded suitably with 
a banana or an orange Next time, tlieir 
fonhdence increasing, they are success, 
fully encouraged to do more difficult tasks. 
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In fact, affection, and ludicrously even 
deep sentiment, may spring up in the 
maturing chimpanzee’s heart and the 
eager creature will attempt to outdo him¬ 
self. Further, sentiment may go so far as 
lo prove decidedly embarrassing—hug¬ 
ging and kissing and liltle Jove-taps are 
demonstrations of the surging emotion 
within. On the ‘scientists’ part, the chim¬ 
panzee youngsters are treated like so 
many children. 

Under this regime of extraordinary 
carp and sympathy, and of research into 
the manifold difficulties and unknowns 
incident to undertaking the production 
of apes, the colony has indeed flminslied 
At the Sturt, in 1925, there were only 
twt> chimpanzees, of i>pposile s<*x. To 
day, the population is approaching three 
score. 

So, for more than a dei'ade, int reusing 
numbers id chimpanzees have hr*en 
maintained alive and healthy in captiv¬ 
ity. Their handling and i earing have 
been so successful that they have mulli- 
[died rapidly. This demonstrates how 
seientihcdlly and painstakingly the en¬ 
terprise has been developed 

T HL ihimpan/<‘es uie suhj(‘rled to 
a rigid routine—so ihui they have 
enough exercist, a diet making for 
lieaith, and suffion nt rept>se Then diet 
has been givi n intensive study pirhaps 
moie study tiian any othei factor Not 
only ar( the calories measuied, hut each 
essential nulrienl- -caihohydrate, fat, 
piotein, mineral, and vitamin—is pio 
videil. Few groups of human beings aie 
belter nourishi d. 

Sine! Ingiinn measures are unbreak¬ 
able law Well-groonud are these apes, 
and quite free fiom vermin Mental 
hygiene, ton, is not neglected. No chim¬ 
panzee Is ever teased or otherwise un¬ 
necessarily annoyed Over-excilement of 
these cliarges is avoided. And through¬ 
out its entire life, every creature is kindly 
treated 

At presen!, and for a long time lo 
ronie, praiticdlly all these thoughtful 
pioc< dures on the part of the apes’ super¬ 
visors are directed toward the eventual 
mass production of a standardized chim- 
panzie. The ideal called for in the hhn*- 
jirmts has its features as carefully 
(hlailed as those in any set of plans foi 
a new model lur. The records of every 
•-enes of experiments earned out with 
!lie aid of any given ape are unalyzi'd 
lahorumsly ni the light of this ideal. 

“The ideal chimpanzee must he small 
and lobuht,” states Dr, Yerkes, who then 
adds a tnnlutude of other characteristics 
lo he established by careful breeding and 
selection. The ape must be disease re¬ 
sistant—“preferably with varied specific 
immunities” to diseases. Reproduction 
must be rapid. And he must not take 
too long to grow up and reach maturity. 

Intelligence is important Further¬ 
more, Mr. and Miss Chimpanzee must 
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understand how to behave himeelf or 
herself though shifted from one environ¬ 
ment to another. He and she must be 
active, yet not destructive; co-operative, 
emotionally stable, dependable, and 
kmdiy disposed towards the world in 
general. On the whole, the ideal ape is 
easy to handle, being ever calm but 
capable of warm friendship. 

Finally, the ideal race not only is lo 
breed true to type (or standard) genera¬ 
tion after generation, but also is to be a 
pioducer of twins. 

Why twins? In twins are hidden un¬ 
told treasures for the searchers after tlie 
secrets of heredity and of the environ¬ 
ment’s influence in modifying heredity. 
In human twins, the vast and almost 
immeasurable hereditary differences be¬ 
tween human beings are reduced to a 
minimum. The stud) of a pair of twins, 
particularly if reuied in different en¬ 
vironments, tells scientists a great deal 
about wiiaL traits and talents are fixed by 
heredity and what influence a poor or 
a good home or education or group of 
umiacis may have upon inborn charac- 
tei. Such studies have already trans¬ 
formed the science of criminology as 
well as many another important social 
investigation. So, chimpanzees being re¬ 
markably similar to men. chimpanzee 
tv\inb can be expected to carry on tin* 
firofitalde work 

Thus far, only one pair of twins has 
blessed the colony. Bui this pair marks 



Chimpanzee family, mother hold¬ 
ing •Uie baby as in playful diiiplay 


an important beginning. The capacity 
for producing twins may run in fam¬ 
ilies. Hence these twins, properly mated 
later with other twins, may give rise to 
apes given to twinning. 

Along other lines, significant discov¬ 
eries applicable to man have already 
been made by using chimpanzees. The 
staff of investigators has contributed 
many new facts concerning the prficesses 
of learning, the development of intelli¬ 
gence with increasing age, and the power 
to adapt oneself to changing environ¬ 
ments. In most respects human behavior 
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Mona, the mother, nnd her hoy and girl Iwihh, photographed when one year old 


18 not by any means fundamentally dif* 
ferent from behavior in higher animals. 
Moreover, observing animals always 
gives excellent leads towards the secrets 
of basic human emotions, attitudes to¬ 
wards new companions and new situa¬ 
tions, and personality as a whole. 

Observing a steady stream of near lo- 
human-lype births in monkeys and apes 
js today providing the medical special¬ 
ists with knowledge concerning birth 
})roblems. That such discoveries are be¬ 
ing made and are of vital meaning to 
man is not surprising. Never behire havr 
medical experts been able to approach 
so close to certain features of child¬ 
bearing or been able to expeiimenl so 
searchingly in this held. 

A great list of experiments has already 
lu-en drawn up in this earJy stage of the 
program. The invaluable invesiigalions 
should proceed, ever more fruitfully, as 
tlic colony continues to increase After 
a decade, the success of the colony and 
of the plans for it have been proved, A 
major scientific and medical feat is be¬ 
ing achieved. 

Like all pioneers. Dr. Ytrkos has been 
first a dn»amej, and then has found in 
hiH dreama inspiration for action. 

T WO decades ago, wliile musing upon 
till* si'arch after the secn*ls of life, 
und C'Hpecmlly human life, he spotted a 
failure on the part of his fellow scien¬ 
tists. Everywhere biologists, psycholo¬ 
gists, and medical investigators were 
Mud)ing tile slructuie, vital chemistry, 
and diseases of animals—gmnea-pigs, 
Hits, monkeys, sometimes (rarely) chim¬ 
panzees. With whal wondeiful piecision 
these investigators were working^ How 
accurate all the vast and delicate modern 
laboratory equipment^ How marvelously 
keen and sensitive these innumerable 
gleaming ’scopes! 

But just here a stattling thought 
flashed into his mind. Precision instru¬ 
ments were, throughout the scientific 
w^orld, being used on hiologic^il speci¬ 
mens—primarily so that the resiiliant 
discoveries could be applied to man. Yet 
upon what sort of specimens were all 
tliese painstaking observations being 
made? Here was the surprising neglect. 

The alley cal, the stray dog, a monkey 
kidnapped in the jungle, pondered Dr. 
Yerkes, are the utterly unknown speci¬ 
mens upon which precision measure¬ 
ments are being wasted. Who knows the 
history of such specimens picked up hap¬ 
hazard—often diseased, of unknown age 
as a rule, probably often abnormal in 
ways dhastrous to true scientific pre¬ 
cision? And as for any of the forms most 
closely related to man, they arc obtain¬ 
able only with the greatest difficulty— 
^nd when obtainable are decidedly the 
most haphazard of all specimens. All 
available apes were simply snatched 
from the jungle or bought from natives. 
StriUn^y poor specimens make all 


findings strikingly pour—the highe^'t sci- 
cnlific care comes to nought where 
lliousand-dollur inHlrumenls are turned 
upon ten-cent speciincns And often it 
is a far cr> fiom the guinta-pig or tlu 
all>mo I at, c»r even the monkey, to the 
high estate of man. 

■‘TfulN,"’ asserts Dr. Yerkes, “extiaoi- 
dinaiy risks have been taken.” After new 
di ugs are found beneficial in animal 
maladies, they are tried out on human 
beings But who knows to what sort of 
anmicil this new drug is leally valuable '' 
It nia) be to an abnormal animal—the 
extiplion—or only to some lower crea¬ 
ture at most ilistuntly lelattd to man. 

Now Dr Yei kes was, anti is, more than 
a mere biologist. His speciality is that 
remarkable field, psycliobiology, whose 
gland attempt it ih to explore the in- 
iluente of bodily processes upon mental 
characteristics and behavior and, at last, 
jiroblems of society. And in this work, 
which is so closely hound up with human 
interests and the entire science «)f man, 
he iiuH tome to study the ape as a form 
more like man than any other living 
thing. The chimpanzee had been his 
choice—leally had to he the anthropoid 
for his expiTiments. Gorillas are almost 
unobtainable. Orang-oiitans are sluggish 
and solitary. Besides, the chimpanzee is 
the ape most tractable, most adaptable 
to conditions of captivity, the least ex¬ 
pensive (though still costly), and is by 
far the best understood scientifically— 
as to anatomy, living processes, nutri¬ 
tional needs, reproductive peculiarities, 
and general personality. 

And so, not denying the possible fu¬ 
ture use and possible peculiar advan¬ 
tages of the gorilla and orang-outan— 
advantages still to be discovered—Dr. 
Yerkes looked to the chimpanzee. And 


llie chimpun/ee, we sec, has not failed 
him. 

Yeais were spent in planning the pro¬ 
gram, including methods of keeping the 
animals alive and healthy, and means of 
bringing about successful multiplication. 
The blueprints of the idea! were finally 
worked out To these specifications the 
cliinipanzeeh were eventually to be mold¬ 
ed thiougli wise breeding procedures. 
Northern Florida ofleied tlie most favor- 
blc climate. 

I N H>25, a young male and a young fe¬ 
male weie bought from a dealer, who 
had brought them in from Africa. Of 
course, these creatures—the Adam and 
Eve of the Florida Eden—being taken 
in the jungle, had no pedigrees. Still, a 
start had to be made somewhere. At any 
rate, Adam and Eve turned out to be 
fairly satisfactory and quite healthy. 
Later, several additional apes were pur¬ 
chased. But meanwhile, natural repro¬ 
duction unde*r the favorable colony con¬ 
ditions commenced. Infants began to 
appear, not merely healthy but happy 
and friendly as they developed into 
chimpanzee childien, from bath accus¬ 
tomed to friendly rtian. Now there have 
been more than u score of perfect 
liirths—including the birih of the twins 
who may give rise to a dynasty of twin¬ 
ning apes. 

The standard, all-purpose chimpanzee, 
peculiarly fitted for scientific experimen¬ 
tation and perhaps for later (though still 
uncertain) routine tests in hospitals—to 
save the lives of countless men—is on the 
way. 

‘*The aim,** Dr, Yerkes tells us, to 
create a breeding colony which shall 
have only dated individuals of known 
history and condition.” 


A Evster Army Rifle 


F or niitny years the Ordnanr«‘ De¬ 
partment of the United States Army 
has devoted an intensive effort to¬ 
ward the development of a satisfactory 
semi-automatic, or self-loading, rifle 
Such a rifle would omit the side bolt cif 
the present Springfield and perm’t the 
individual soldier to fire an entire clip 
of cartridges without once removing the 
butt from his shoulder. A distinct advan¬ 
tage foreseen would reside in llie sol¬ 
dier’s ability to hold Ins rifle on his tar¬ 
get without the necessity, as with the 
Springfield, of dropping the gun to the 
port po'^ition to slide the boll by hand. 
It would be necessary for him only to 
pull the trigger for each shot 
Some years after the World 
War, the search for such a 
weapon narrowed down to a 
caliber .276 rifle. Before a 
final decision was reached on 
this weapon, a caliber .30 
semi-automatic lifle was com- 
])leted after many years of 
work by John C. Garand. a 
designer m the employ of the 
Ordnance Department at tlie 
Springfield Armory. Tlie 
results of tests on ihi^ 
weapon wen* so excellent 
that the (aliber 276 was 
abandoned and the Gar¬ 
and serni-aulomatit rifle 
adopted us the standard 
weu[>on for the United 


The new Gniand rifle, 
at left, is without tlie 
side boh. However, it 
does have a small opei- 
uting lever for the ini¬ 
tial oc king,’*as show ii 
in photograph, at i ight, 
of open breech and 
clip of eight cartiidge-t 
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Garand Semi-Automatic Rifle Adopted by U. S. 
Army . . . Self-Loading . . . Fires Clip of Eight Car¬ 
tridges . , . More Rapid Fire, Gun Held on Target 


States Army. During tlie next few years, 
oui entire Army will be equipped with 
this weapon. 

The new Ml rifle is described in Army 
Ordnance by Frank J. jervey as “a gas- 
operated, clip-fed, self-loading, shoulder 
weapon slightly over nine pounds in 
weight. It fires the same ammunition as 
the caliber .30,. M1903 (Springfield) 
rifle and all standard U. S. caliber .30 
machine guns. The ammunition is sup¬ 
plied in eiglit-round, reversible, en bloc 
clips which are fed by hand into the 
magazine of the rifle. Upon being in¬ 
serted, the clip depresses the follower 
which in turn leleases a catch, allowing 
the bolt to go forward under the action 
of a compressed spring, stripping the 
lop cartridge from the clip and chambei- 
ing it Wlien the last lound in the clip is 



fired and the empty case is ejected, the 
clip also is ejected and the boll is re¬ 
tained in the open position ready for the 
insertion of the next loaded clip. 

“It generally is conceded that for short 
periods of fire the Ml has the value of 
approximately three bolt-action rifles,,.. 
The lack of fatigue after continuous fir¬ 
ing and the ease with which the rifle can 
be held on the target throughout the 
firing of a complete clip is remarkable 
for the type of fire.... The average rifle¬ 
man IS capable of firing about 40 shots 
per minute.” One case tells of 80 shots 
at 200 yards in one minute, all hits within 
the target’s *'4” ring. 

“The rifle shows its greatest superior 
ity over the Springfield in anti-aircraft 
work. ... In the Ml (the Garand), the 
‘kick’ IS very light, and it is easy to keep 
the rifle on the target throughout suc¬ 
ceeding shots. The advantage of this for 
defense against high-speed, low-altitude 
aircraft where the target is present for 
a fractional period of Uine can be readily 
appreciated. Try, for a moment, to visu¬ 
alize a company of soldiers on the march, 
equipped with semi-automatic rifles. An 
airplane traveling at a speed of about 
200 miles an hour suddenly appears over 
the top of the trees. Within a split sec¬ 
ond, each man can bring his rifle to his 
shoulder and begin firing eight rounds 
almost as rapidly as he can pull the trig¬ 
ger. Defense of this type certainly should 
add materially to the protection of 
marching columns.” 


•ocr MotiVU 



Section of rifle barrel to show, at ABC* port for gases 
whicli drive operating rod to work breeth tnechanlsm 



The operating rod is worked by a gas-driven piston In ihp cylinddf 
beneath the barrel. The rear sigblt bocb by design smd position. Is 
said to be the finest, most effident, on any giiUUry rifle la the woil4 







Bubbles 

A Fascinating Little Experiment 
Reveals a Surprise and Later May 
Lead to Some Utilitarian Purpose 

W HAT »hapf* J8 a common bubble of uir lining 
through water? Some might ant^wer offhand: 
‘■Round.*^ Others with belter memory of casual 
observations might put it; '^Spherical, in general, 
but constantly wobbling.” The ultra-slow motion pic¬ 
ture series at the right shows what really happens— 
shapes and antics previously unrealized. 

In the top picture a balloon-shaped bubble of air 
surrounded by water is just leaving an adjustable 
orifice at the bottom of a vessel 3 inches in depth. 

About 1/100 second later it is breaking of! and 
starting to rise—second picture. 

In the third picture, approximately 1/1000 second 
later, the bubble is on its way upward. The elonga¬ 
tion at its bottom has contracted and been pulled 
upward into the bubble. Note the truncation of the 
bottom thus produced, also the lip of the pul led-in 
part dimly showing within the bubble. 

In the fourth picture, taken alxiut 1 ^300 second 
later, the bottom is pulled farther in and the little 
tip inside has cast off a tiny water droplet. 

In the fifth this little drop is rapidly moving toward 
the top of the bubble. 

In the sixth it is about to strike the top. 

About 1/600 second later, in the seventh, it has 
‘struck the bubble’s ceiling, made a neat little “goose- 
egg” on its head and rebounded downward. 

And now sec what happens! That little blow fiom 
the droplet has set up waves that travel all over the 
bubble and give it, 1/100 second after the previous 
picture, the strange shape shown in the eighth picture. 

The final picture, taken about 1 /400 (.00024 ) sec¬ 
ond later, shows the amazing shape a bubble ran 
assume! 

To researches such as this there are s(‘veral well- 
known types of reaction. The person of limited im¬ 
agination, who calls himself “practical,” scornfully 
says: “So what?”—and walks away, pitying the poor 
experimenter. On the other hand, the scientist, all 
boy, probably remarks that these observations pro¬ 
vide a fascinating illustration of Somebody*s-law, and 
that the industrial people probably could find some 
application of them to industry—leave it to them. 
Ilie broad-gage industrial man is boy plus scientist 
plus truly practical* so he says: “Let’s play with these 
bubbles some more, and see if we can find something 
applicable in them—you never can 
Tbe application hasn’t yet been hit on, but “the 
practical applications 6^ ihe bubbling of gases 
througli lti|uids are almost universal^ and we have no 
doOl^t that thar^ will be such*” stated Dr. Gustavus J. 
Esselen* of Boston, Massachusetts, in describing this 
research before the American Chemical Society. “The 
pltmesses of flhUtion of ores, the formation of lather 
kfid att«ls with detergents* the washing of gases both 
fbir for cleaning, the formation of 

gnseotm^^nil^^ evaporation of liquids into 


gases as in carburetion, Snd numerous other applica¬ 
tions of contact between gases and liquids can easily 
be cataloged,” according to Dr. Esselen. “Which of 
these will be affected and to what extent can at the 
present moment be only guessed. 

“What has been learned so far is that tbe bubbling 
»>f air through water is far more complex than one 
would anticipate. Instead of rising through the liquid 
in the spherical or nearly spherical form resulting 
from the action of surface tension forces, air bubbles 
assume a variety of forms apparently through the 
operation of forces hitherto unsuspected. 

“A separate set of forces is set in opeiation by the 
formation within the air bubble of a tiny globule of 
liquid water which, given momentum by the force of 
surface tension which breaks it away from the inner 
suiface of the bubble, bounces up and down within 
It. These globules of water do not merge with the 
bubble walls, but posses‘-ing high speed, and hence 
^-ubstanfial momentum, they bounce off the inner sur¬ 
faces of the bubbles as if the surface film lining the 
bubbles were made of rubber and the globules were 
tiny balls. 

“The effects of these collisions between bubble 
wall and water globule are evident in wave motions 
imparted to the bubble, which cimlinuously changes 
Its shape as it rises through the liquid. These can be 
readily seen in motion pictures and in prints of parts 
taken from them. 


“CTRIKING, too, is the difference in behavior ev- 
O idem when a wetting agent is added to the water 
in which the bubbles are formed. The basic effect of 
the welting agent is to reduce the surface tension of 
the water and thus tbe strength of the film surround¬ 
ing the bubble. For this reason, the bubbles show a 
pronounced tendency to merge together and the 
bouncing of the globule of water can no longer occur 
because at the first contact with the weakened surface 
him it lb able to penetrate into the surrounding liquid. 

“Quite obviously, the behavior of bubbles in liquids 
depends upon the character of the liquid and more 
particularly on the strength of the surface film which 
It forms around the gas bubble. 

“Throughout our experiments the temperature of 
the water was maintained at 20 degrees. Centigrade 
(68 degrees, Fahrenheit). The size of the orifice 
varied from 0.53 millimeters to 7.5 millimeters, cover¬ 
ing a ratio of area of 1:200, Four different air veloci¬ 
ties were used—50 cubic centimeters, 150 cubic cen¬ 
timeters, 600 cubic centimeters, and 1200 cubic 
centimeters per minute. With an air flow of 150 cen- 
limeters per minute the tendency for these globules 
to form decreases as the orifice size increases from 
0.53 millimeters to three millimeters diameter. With 
the three millimeters orifice, no globules are observed 
with an air flow of 150 cubic centimeters per minute. 
As the orifice diametej* is further increased the 


globules 
‘^nted in 

are again formed. These results are pre- 
the following table: 

Globule Formation Inside Air Bubbles 

Air ytuw himnrtir iff lh ificfs 

rf |iir inliHitri 

150 0,53 

FormatioH 

|t**rrcnl 

50 

150 

2 

20 

150 

3 

0 

150 . 

49 

80 

150 

7.5 . 

100 


“The figures presented in the column headed ’Glob¬ 
ule Formation’ were obtainiN) by counting the num^ 
ber of air bubbles in which the formation of globules 
was observed and calculating from tbe total number*^ 


75 



Tile Fair ih directly northeast fiom llie midlown bu'^inesA seetioii of Manhattan in the foreground 


Up From THE Ashes 


New York World’s Fair 1939 a Glittering Cin¬ 
derella . . . Engineering Difficulties of Filling 
in and Building Upon Ash-Filled Swamp Muck 

By JOHN P. HOGAN 

Chief Eni^tneer end Director of Construction 


G eographically, Ncw voik 

■ lias the tifmendous advatUage of 
possessing one of the woild’s hnest 
harbors and a very lengthy landbicked 
shoie-front for waterfront and shipping 
developmentfew Tliere are, however, some 
physical disadvantages in tins since, of 
the five boioughs of the city, four are on 
islands separated by arms of the sea. 
The development of the city has, then - 
fore, been largely a question of bridges 
and tunnels, either for rapid transit oi 
veliicular traffic. Curious backwaters 
have developed in various portions of 
the metropolitan area due to ubstnee of 
these facilities or fadurc to exploit th(*m 
Near the geographical center of the 
city, which is also very close to the center 
of population, there developed inthi Bor¬ 
ough of Queens one of these backwateis, 
bounded roughly by Quci ns Boulevard— 
which is ojiposiie 59tli Street, Man¬ 
hattan—Flushing River, Flushing Bay, 
and the East River, and covering an 
urea of about 16 square mih‘s Because 
of marshes and deep indentations, the 
uiea could not support, financially, the 
necessaiy reclamation or improvements, 
grading, and proper paving. 

Ifx 


Many years ago the then city of 
Brooklyn, needing a place to dispose of 
Its ashes, selected the largest one of these 
marshes for the purpose at a point 
where it was about one and one-half 
miles wide. Foi a number of years, not 
only the ashes, but also all the non- 
perishable debris of an average popula¬ 
tion of from one to two million people 
were deposited here. As the ashes were 
deposited, they .sank into the mud to a 
maximum depth of 40 feet and piled up 
to a height of nearly 90 feet. Infested 
with rats, they added to tin* unattraclive- 
ness of the already dreaiy landscape. 

Straddling one of the main entrances 
to New York, this ugly area format! a 
blot of the first magnitude. The dump¬ 
ing of ashes was stopped several years 
ago after about 50,000,000 yards had 


been placed, but tlie task of reclamation 
w'as thought to be too expensive and too 
stupendous to be immediately under¬ 
taken.. 

About 1932 things began to happen. 
The old Triborough Bridge Project was 
revived. This bridge now connects the 
three Boroughs of Queens, Bronx, and 
Manhattan, entering the latter at 125th 
Street, crossing the East River at Hell- 
gate, and entering Queens at the village 
of Astoria. ^ ^ 

About two years before the oj^ni&g 
of the TrIborough Bri^^;ra group Of 
enterprising businessmen of New Yo^k 
dmded to hold a World’s Fair itH Now 
York in 1939 to commemorate the ISCbh 
anniversary of the inauguration of 
George Washington in,New York City- 
In searching for a site that yad both 
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readily acceseible to the heart of the city 
and large enough for the purpose, they 
found that the desolate marsh fulfiUed 
these requirements better than any other 
available site. The city plan had always 
included the rehabilitation of the marsh 
and dumps to form a grand city park 
50 percent larger than Central Park. 

Under the stimulus of providing a 
site for the World’s Fair, tlie city agreed 
to advance all the necessary items in the 
general plan for immediate construction 
and to add thereto the cost of dredging 
two lakes and leveling the ash dumps 
over the remaining marsh in older to 
provide a foundation for the park. 7'he 
(jty agreed also to build a permanent 
park headquarters foi use as an exhibit 
building for the City of New York din¬ 
ing the Fair and to use its best efforts 
(o get the state to build as its exhibit 


Rtruction, and so forth, were put into 
work as rapidly as detailed plans could 
be prepared. 

The work done by the Fair Corpora¬ 
tion Itself is only a fraction of the build¬ 
ing program for the exposition. The 
Fair Itself has constructed 20 exhibit 
buildings, a theater, three large railway 
stations, and a group of administration 
and operating buildings. In conjunction 
with the states, it has constructed 13 
buildings to house the exhibits of 37 
states; in eon)unction with the Federal 
Government, it has constructed eight 
buildings to house the ofiirial exhibits 
of foreign nations. The building pro 
gram of paiticipants is much more im¬ 
pressive. Twenty-three of the 62 foreign 
nations and 43 industrial corporations 
\m11 erect their own exhibit buildings, 
and over 50 buildJng^ and amusement 


Fair Corp>ratton is underground. Some 
of the items which helped to make this 
total are 51 miles of roads and paths; 
34 miles of storm drains, sewers, and 
water mains; 90 miles of electric con¬ 
duits; and over 500 miles of piling in- 
eluding piles driven by private exhibi* 
tors. In this work, and in the develop¬ 
ment of the foundations, the majority 
of the engineering problems have been 
encountered and solved. 

The original filling and first stabiliza¬ 
tion was a delicate operation. The ash 
dump covered roughly 300 acres of the 
1200 acre site. Elsewhere, the site was 
composed of a peat covering about three 
feet thick overlying from eight to ten 
feet of very fine silt with a very high 
water content Rock was about 400 feet 
deep below the surface, and therefore 
out of economic range for foundations 


a permanent amphitheater sealing 12,000 
jH'ople which could also be utilized dui- 
ing the Fair 

T he Fair CoipiuatKui agited U> iiuild 
fijiir permanent bridges. It agreed 
further to landscape the site in such a 
way that the planting done would be usp. 
ful for later park di'Vtdopmimt, to build 
several permanent paik road*' and to 
leave for the initial stages of the park 
development all the tunpoiary roads 
dll bridges across Flushing River, and 
any other structures built b^ the F\in 
Corporation which the city would rc- 
ijuire. A lease, embodying these lerm^-, 
was signed on June 29, 19.36 

No time was lost. l*noi to llu- deler- 
niinulion of the details of the formal 
agreement, the contract was awarded 
lor leveling the site on June 15, 1936 
Although this required dredging of 
nearly a million yards of material, and 
tiansportation of nearly seven million 
vards of ashes, the work was completed 
in eight months, or in Apiil, 1937, two 
\eurs before the date of the opening of 
the Fair. The vast tributary works, the 
road and bridge building, sewer con 


devices will be erected in the Amuse¬ 
ment Area. It is expected tliat the total 
expenditures on account of the Fair will 
be in the neighborhood of 1150,000,000. 

In addition to the exliibit buildings, 
the Fair Corpoiation has constructed 
and will Opel ate utilities, loads, general 
landscaping—inriuding the planting of 
10,000 large trees from 12 to 20 inches 
in diameter--five permanent bridges 
and 11 temporary bridges, seveial 
large parking fields, and tlie 
Tbenu* Center, including the 
well known Tiylon and Peri- 
sjihere Over SI0,000,000 

of the nuuie^ spent iiy tin* 


Eai Iv oi k on tlie »lte. 
s)io\\infc one of ihe liufi'e 
.isii dumps iis \.'e 

riety ol ]Mt|ie-4ilv lefu'-e 


F‘oi Moiue ol the Kiigei sirui 
luies a veritable forest of piles 
had to he driven into the muck 










Undeineath the liquid mud, however, 
was a bed of very fine sand covering the 
entire area and formed like a trough 
with the axis of principal depth three 
and one-half miles long approximately 
in the middle of the site. This sand has 
a supporting capacity of alxiut two tons 
to the foot, which indicated that it 




would support piles loaded with about 
18 tons. On most portions of the site 
where large amounts of ashes had been 
dumped, the natural surface would sup¬ 
port a concentration of about 1500 
pounds to the square foot. It was there¬ 
fore evident that the direct weight of 
the buildings could be supported on the 
site. 

The main danger, however, was that 
of lateral movement either during the 
filling operation or during the construc¬ 
tion of the foundations. The original 
disposal of the ashes had forced them 
down into the mud, in many cases to a 
depth of 40 feet. This had been partly 
compensated for by driving water out 
of the underlying mud* an# partly by 
the rise of a senes of mud waves around 
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the edge of the dump. In these mud 
waves, the original peat covering had 
been forced up in many cases as much 
as 20 feet above the surface of the 
swamp and in some cases the underlying 
mud ^d flowed through the peat cover¬ 
ing. Elsewhere, the peat cover formed a 
mat upon which to place the ashes ex¬ 
cavated from the dump, but it was nec¬ 
essary to place the ashes in three-foot 
layers and to allow no slopes of more 
than three feet in 100 to develop, other¬ 
wise further flow and additional mud 
waves might have been created. The bed 
of the old channel which meandered 
through the site had to be filled, and 
this furnished one of the principal prob¬ 
lems since it was 15 to 16 feet deep aud 
had no peal cover. 

The problem of equihhnum was suc¬ 
cessfully met. Wilfun certain areas sub¬ 
sequent settlement continued locally for 
over one and a half years after the com¬ 
pletion of the first filling in April, 1937, 
The only way in which this local settle¬ 
ment could be met was by a continuance 
of filling operations. Finally, in the suin- 
mei of 1938, the last of these local settle¬ 
ments ceased, and today the site is per¬ 
fectly stable. The process of consolida¬ 
tion was greatly accelerated by the 
early construction of a large number of 
storm drams. 

In the lower ground along the banks 
of the new river and the new lakes, it 
was in many cases necessary to put the 
sewerage drains and conduits on piles. 
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and where soft spots developed in the 
new foundations for roads in this area 
they were corduroyed with three-inch 
wooden planks recovered from pile butts. 
Of the total length of 37 miles of road 
it was necessary to treat only a mile and 
a half in this manner. One of the aids 
in stabilization, where the ash cover was 
thin, was the action of the piles them¬ 
selves. The underlying silt is so liquid 
that it is not compressible. Therefore each 
pile represented the displacement of an 
equivalent amount of water from the 
mud. To meet any lateral movement, 
most of the pile foundations were con¬ 
nected with reinforced concrete struts. 

A FLEXIBLE type of pavement was 
chosen, both because it would he 
easier to repair after local settlements, 
or after excessive wear, and because it 
was the cheapest type which would give 
good service. The bus routes and main 
highways consist of a four-inch thick¬ 
ness of crushed stone on which was laid 
a three-inch layer of cold laid plant-mix 
bituminous macadam. This is in two 
courses consisting of a two-inch binder 
and a une-inch wearing surface. For 
lighter traffic, a similar plant-mix bitu¬ 
minous macadam is laid directly on the 
ash fill after proper consolidation. This 
pavement consists of inches of 

binder and a one-inch wearing surface. 
In courts and gardens, the walks con¬ 
sist of a thinner bituminous mixture laid 
on a base of cinders. 


FEBRtJ^AMlr - 1^ 

The most serious foundation proldems 
were encountered at the site of the Try- 
Ion and Perisphere, particularly as the 
Trylon has a maximum wind load equal 
to about four times its weight. The 
foundation problem was solved by driv¬ 
ing about 1100 creosoted piles from 90 
to 95 feet into the underlying sand. 
These piles were then covered with 
heavy reinforced concrete and, in the 
case of the Trylon, these had to be heavy 
enough to resist the over-turning effect 
of the wind load. As the Perisphere rests 
on eight columns, a pile and reinforced 
concrete foundation was adopted, the 
whole load of approximately 2500 tons 
being transmitted through a circular 
ring girder into the pile foundations. 

The Fair itself now promises to be not 
only the largest of the world's exposi¬ 
tions, but one of the most beautiful. Im¬ 
portant, too, are the destruction of an 
eyesore and the promise of a future park, 
which have started the construction of 
thousands of apartment houses and 
dwellings in the neighborhood and 
thousands more are projected. It has 
been estimated that a million people will 
move into the neighborhood within the 
next ten years. 

When Grover A. Whalen, President of 
the New York World’s Fair 1939 In¬ 
corporated, opens the Fair to the nations 
of the world on April 30, 1939, he will 
have followed to completion a modern 
miracle—the rise of the New York 
World’s Fair from the ashes! 
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Even in Its far-from-complete condition in October, 19S8, the Fair pfOsetlt«d « apeetamltf^ eontrasi lothe oHglnri eltit 
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lEST lOUR OOIL 

Home Gardener or Commercial Grower May 
Test Soil With Simple Kits, Grow Better Plants 


A GARDEN plot or grain field is a 
tiny chemical laboratory, is made 
up of countless soil particles, con¬ 
tains complex and intricate chemical 
processes, and is never the same from 
week to week, changing as the crop draws 
on the plant food resources, modified by 
weather and seasons. The fertility of 
the garden or farm is directly dependent 
on what goes on in that earth zone where 
feedei roots draw sustenance from the 
earth. 

In the past, soil testing to guide the 
grower has been largely confined to ex¬ 
tensive laboratory processes and out of 
reach of the average grower. Now, how¬ 
ever, there is available a simple field kit 
with which anyone can make tests of soil 
and determine from them the fertility of 
any given plot of ground. 

As little as two dollars will secure a 
field kit of the simplest type. Anyone 
who can read newspaper English and 
distinguish colors may, in a matter of 
minutes, run the four principal tests on 
a soil sample. 

The first and most important deter¬ 
mination is whether a soil is neutral, acid 
or alkaline. Some crops, such as aspara¬ 
gus, alfalfa and heliotrope require a soil 
definitely alkaline. To put such plants in 
acid soil is inviting failure. Other plants, 
such as rhododendrons, cranberries, par¬ 
snips, and gardenias will be retarded 
or destroyed by alkalinity. Every soil 
test kit contains a pamphlet listing the 
alkali-acid preferences of plants and the 
degree of either condition they demand. 
There are instructions as to how to 
change a soil from acid to alkali, or the 
reverse. 

The other three primary tests are for 


nitiogen, phosphoric, and potassium. 
Thcsi* are the soil chemicals which are 
lequired in large quantity by growing 
plants. The objective of a soil lest is to 
make certain they are present in suffi- 
cumt quantity and in the balance re¬ 
quired by the crop being produced. 

Nitrogen is the element chiefly re¬ 
quired in leaf and sUm growth. Such 
crops as cabbage and lettuce and blue- 
grass lawns draw heavily on the nitro¬ 
gen in the soil. Phosphoius content of 
sod linked with the production of flow¬ 
ers and fruits. Any crop of orchard, 
flower garden, or grain fields needs ade¬ 
quate phosphorus to “make the crop.” 
Potassium stimulates root growth; such 
a crop as the lowly potato demands this 
ilcmcnt in the correct balance in tlie 
sod. 

Each year gaideners and farmers 
spend millions for “complete” fertilizers 
that contain a set ratio of the three prin¬ 
cipal plant foods—nitrogen, phosphorus, 
and potassium. This gunshot application 



Larger soil testing kits can be used 
by non-terhniral market growers 



riuitugriiphit Hudbuiy Roll Te«tlng Ltiborilory 

The small soil testing kit, with complete instr 
(ions for using, is about the size of a small bo^ 


of plant foods may not have enough of 
one or too much of another chemical to 
supply the needs of the particular crop. 
The sod test shows what is present and 
what is lacking, and the grower may buy 
only those chemicals needed to make his 
Mul highly productive. The possible econ¬ 
omy is obvious, for the grower may 
now be paying out money necdles‘«ly 
for chemicals that are already present in 
his soil. 


T he technique is simple. With an ordi¬ 
nary spoon, dig two inches under the 
Mul surface and scoop up a soil sample. 
It should be dry enough not to wad up 
under pressure. Each tube in the kit has 
a colored cork; each color is for an in¬ 
dividual test and each test is made every 
lime in the tube assigned to it. The test 
lube is filled one fourth full of soil. The 
kit contains small bottles of test solu¬ 
tions. Selecting the one designated for 
the test being made, fill the test tube 
until it is half full. Cork it, shake it, and 
set it aside until earth particles settle. 
The liquid above the soil will take on a 
color. This color is the key to the test. 

There are four color charts in each test 
kit, one for each test. Match the color of 
the liquid in the tube with a color shade 
on the chart for the test being made. 
The shade or tint on the chart will be 
designated by a key letter or number. 
Turning to the pamphlet, one finds the 
answers all worked out. From the result¬ 
ing data, one can make up his own fer¬ 
tilizer, “tailor-made,” for his particular 
soil. —Arthur Hawthorne Carhart^ 
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Powder Metallurgy 


A new piocf-**' for lii< loanufiichirt* 
of metal objects is now available 
to industJ). It pel nuts the alloying 
of metals without the customary meU- 
ing and casting, while entirely new coni' 
positions can be produced from siu li 
unrelated materials as metals and abra¬ 
sives. 

This process is called powder metal¬ 
lurgy , and although it has ]>een known 
and used for nioie than a quarter n- 
tury. It is only now coming into its own 
as a tool of production. In a niunnei 
which seems us simple as filling a doc¬ 
tor’s presciiption (hut isn't I it provKh"^ 
your automobile with oil-le^^s bearings, 
cliilcli facings, and spark plug inserts. It 
offers youi home and your family radio 
lube paits, lamp filaments, dental alloys, 
warming-pad mixtures, and permanent 
waves, while to science and industiy it 
contributes X-ray targets, welding elec- 
tiodes, grinding wheels, and otbei essen¬ 
tial products. 

The art, which is chaiactenzed by llie 
compression of metals m the non-flu id 
state, seems now to be on the eve of fur¬ 
ther commercial expansion. Develop¬ 
ments begin to issue in a steady flow; 
promotion and research run neck and 
neck to get results now and to promise 
moie in the future, yet there remains a 
vast unexplored domain winch makes 
definitive evaluations premature. 

Tile exact dale of powder metallurgy 
inception cannot be set. If we say that 
It began as a science around the tuin of 
the century, the statement can be de¬ 
fended. At that time came the produc¬ 
tion of tungsten filaments from the metal 
powder, involving all the applications of 
technique—preparation of the powdei, 
compression, heat treating, and subse¬ 
quent piocc'^sing to form—whereas the 
production of bronze powders which 
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Tungsten Filaments Started It . . . Now Superior 
“Alloys” Made Without Melting , . . Components 
Retain Identity . . . Can Alloy Metals, Non-Metals 

By PHILIP H. SMITH 


but llicii sizt* and asstirtment of sizes as 
well Then there had to be research to 
find binders which would be eliminated 
upon heat treatment; and long study 
went into determination of the propei 
piessures to obtain dt‘sired densitms. 

Upon the knowledge acquired by met¬ 
allurgists III then quest foi the best 
means for producing tungsten filaments, 
and subsequerilly molybdenum wire (an- 
othei high melting point metal), has 
hten leareti the new seu-iict* of puwtiei 
nietalJuigy Today tliere is hardly a 
metal known and used by man which is 
not availalile in powtler form, and used 
either as a single element or in combina¬ 
tion with others. 

Developing sailsfactoiy methods for 
powdt ring ant) refining metals to ap¬ 
proach some measure of standardization 
has been a long process and an essential 
step 111 the new metallurgy. Out of tliese 
labors have come eleven basic processe^s. 
These have beei listed in the ftillowing 
manner: machining; milling (by ball 
niilU, stamps, attrition mills, and ho on) ; 
shotting (pouting molten metal in water, 
air I, granulation (by stirring molten 
metal while Holidifying); atomizing (dis¬ 
integrating by steam, compressed an ) ; 
condensation of metal vapor; reduction 
of oxide powders; chemical precipita¬ 
tion; electrolytic deposition; sintering 
(for the production of alloy powdeis in 
friable foim ); formation of an alloy fol¬ 
lowed by dissolving or otherwise remov 


.Some of the Proihcts Mvde 

Possible or Improved Bv 

Powder Metvlllirlv 

Bushing'S 

GrindiiigWIieels 

Bearings 

Resiftlance Ele- 

Brllshe^ 

inenis 

Cemented Cai- 

TheriiJo«lJls 

biden 

Magnets 

Clutt h Facings 

Lamp Filaments 

Biake Bands 

X-Ray Targets 

Contatl Points 

Brazing Coin- 

Medalfs and 

pounds 

Coins 

Metal Wire anti 

Welding Rods 

Sheets 



antedated filaments by a lialf-t enliiry n 
quired only the first of the several piu 
ducing steps 

The manufacture t>f tungsten filaments 
called for the metal in a pine state, in 
bar form, ready for drawing into fine 
wire, and since tungsten lias a melting 
point <»f 6100 degiees, Fahrenheit, there 
was the pioblem of getting high enough 
temperatures to leduce the metal t<i a 
fluid state as well as llu> problem of 
obtaining refracUiries that would stand 
such heat. If, Imwcver, tungsten oxides 
are reduced by hydrogen to leave tung¬ 
sten in a pure powdered state, then 
the powder can be compressed into bars, 
sintered oi heat-treated, hot-swaged, and 
drawn. 

The piocess sounds extremely simple, 
hut at the outset it was highly complex. 
It was necessary to find a 
way of eliminating impuii- 
lies and discover means to 
control not only the struc¬ 
ture of the metal particles 


Tungsten oxide, placed in 
long letoriB in trays (at left), 
18 heated in an atmosphere 
of hydrogen until reduced lo 
metallic powder. The pow • 
dered metal is then placed 
in a 8teel form and pressed 
into a bar under 14 tons pres¬ 
sure per square inch (right) 
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ing one of the alloying constituents. The 
relative importance of these processes 
cannot be set unless you measure arbi’ 
trarily. Importance in volume is one 
thing; the value of the item produced 
another. It is enough to say that the 
process used in any particular instance is 
determined by the metal and the use t(» 
which its powder is to be put. 

The range in processes is very wide, 
as can be seen by examining a few at 
random. The grinding process, for ex¬ 
ample, produces powders by crushing in 
«itamp, ball, or attrition mills, and is 
quite simple. Brittle and tough metals 
can be handled in this manner, but 
malleable metals must be stamped. Pow¬ 
ders so produced are flaky in form, a 
gf)od example is metal paint pigment. 
Atomi/ing, on the other liand, requires 
forcing a tliin stream of molten metal 
thioiigli an orifice and then hitting it 
with a stream of steam or compressed 
an. This method permits a very close 
< ontrol of powder size and regulation of 
I lie size at will. It is employed when pow¬ 
ders are to be used in molded products, 
ulthougli copper cannot be so treated 
Sill! another piocess which permits close 
control IS that of reduction from the 
compounds, in particular the oxides, 
chlorides, and hydrides, using tempera 
tnres below that which will melt the 
metal. Tungsten filament, as previously 
mentioned, is produced in this manner 

C ONTEMPORARY with research to 
devehip suitable powders has gone 
much study in the art of compressing 
And here, in this second phase of pow- 
dt*r metallurgy, are revealed many of the 
most striking achievements and more 
than a hint as to limitations. The pro¬ 
duction of metal parts or products from 
powders requires pressures ranging from 
IS to SO tons per square inch. Now these 
piessures can be obtained, as the pn's- 
ence of parts proves, but the surface area 
of pieces is very definitely limited at the 
moment by the mechanical difficulties of 
huilding presses which will compress 
large surface aieas economically. Fur¬ 
ther difficulty is encountered when Iry- 
ing to produce parts having great thick¬ 
ness to be compressed. It requires a 
pressure ratio of three to one to do a 
job with proper porosity or density be¬ 
cause the average density of the pow¬ 
ders is about 30 percent that of the 
cast metal. The mechanical difficulties 
are complex enough, but if you try to 
compress metals of different densities the 
problem is intensified by physical oonsid- 
eratioDS. 

1'he{^ are authorities iMrho express con- 
fid^nee that ^ these problems will be 
to broaden the field of metal pow* 
d^ap^liOstioxL One specialist h^'*s said: 

can’t press around a corner yet”; 
but he declares that striking gains in this 
direction are soon to be announced. Cer< 
talnly the intricacies of form achieved 


with die casting cannot be duplicated 
with metal powders, yet there has been 
steady progress and the products of 
today reveal an advance in com 
plexity of form over those pro¬ 
duced only a short time ago. 

While experimenters have 
been trying to discover how 
to press lar^e objects out of 
powders, they have been busy 
also perfecting the process of 
making small parts. Powders 
are now being produced com¬ 
mercially on a tonnage basis so 
that more and more things can 
be made economically. Likewise, 
there have been improvements made 
in dies and presses so that parts can 
he made more quickly and with more 
uniformity. The speeding-up process has 
brought about press work at the high 
rate of 40 to 120 jiieces per minute, using 
single dies Now, with multiple dies, out¬ 
put can be increased substantially. 

Profling the science of powdei 
metallurgy brings two questions 
uppermost. Probably the reader 
has fornuilated them already. 

Why employ metal powders 
anyway? In what paiticular 
IS the priK-esH superior to the 
older method of combining 
metals in their fluid slate ^ 

And th e secon d qu.Ty 
What makes the particles slick 
logelhei ? 

Our resume id the early experi¬ 
ments with tungsten revealed one 
reason foi employing powders. It is 
when metals are too refractory to be 
melted or cast conveniently. Tile melals 
of tungsten, molybdenum, and tantalum, 
witii melting points of 6100, 4700, and 
5100 degrees, Fahrenheit, respectively, 
cannot In handled hy any othei meth¬ 
od without incurring grave tioubles 
with eijuipment and losses by 
volatilization and oxidation But 
this IS not the only instance 
wheie powder metallurgy 
makes a unique contribution. 

If you would mak(* a product 
out of seveial components 
and wish to retain the essen¬ 
tial identities of those com¬ 
ponents, powder metallurgy 
does the trick. The cemented 
carbides illustrate this excellent¬ 
ly. Whether made with tungsten, 
tantalum, or titanium, the hardness 
of the carbides is retained along with 
the toughness of the cobalt binder. 

Metal powders also play a “must” 
role when certain structures are sought. 
Oil-less bearings, made from powders 
of copper, tin, and carbon, are given a 
porous structure by control of pressure, 
while increased porosity can be obtained 
fey an admix of volatile salts which evap¬ 
orate upon heat-treating to leave pores 
for oil absorption. Again, this new met¬ 
allurgy serves uniquely when it is de- 





Three steps in the sintering of a 
powdered metal bearing containing 
copper, tin, and graphite. Top: Af¬ 
ter compression, before sintering. 
Light areas are tin and dark are 
copper. Middle: Partially sintered. 
Gray areas are bronse formed by 
interdilfusion of the two metals. 
Bottom: Copper and tin powders 
completely “alloyed* by Effusion 
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The three powdered rnnsliliientA of nn uuiomohile bearing metal are mixed and 
placed in ihiR britfiicuing pres>^. The resultant M>lid is the actual formed bearing 


sired to combine components which can- Under pressure the air Iietween particles 
not be alloyed because of extreme differ- is expelled and replaced with particles 
dices in melting points or because of deformed by that pressure, giving an an- 
immisc ibilily By surmounting this diffi- gularity which perhaps facilitates the 
culty, the powder jirocess has furnished union. 

superior electrical contact points, bear- It has been suggested recently that the 
ing and magnet composites, and certain friction during compression may gen* 
welding electrodes. erate a welding heal momentarily where 

the surfaces are in contact This theory 
HERE aie many instances where arises as a rehult of studies on the action 

powder is used by dioice rather than of metallic surfaces m contact and rub- 

necessity in the manufacture of metal bing as occurs in bearings. Here, it devel- 

products. Permanent magnet alloys, for oped, the friction produced sufficient heat 

example, can often be made at less ex- to create slight molecular diffusion on 

pense and mou‘ easily by this process the surface. 

Then there an products in which useful- So the answer to the question: what 
ness m enhanced by the higher purity makes ihc bond?—the greatest prob- 
possible with powdtT. Injury which may among many—must be left to the 

lesult from the of de-oxidi/ers and 



future. There are vast differences be¬ 
tween the science of casting fluid metals 
and this newer one of compressing me¬ 
tals in the non-fluid state. Such factors 
as re-crystalhxation and grain growth, 
for example, arc unlike and call for long 
study before it can be said that powder 
metallurgy has built a solid backlog of 
scientific understanding. 

Meanwhile events move rapidly. The 
mystery of the bond isn’t bolding up 
commercialization. Only a year ago it 
was thought impossible to make tool 
steel or high carbon steel by the powder 
method. Now the problem is thought to 
have been solved. Stainless steel, another 
impoasibility, is declared to be a reality, 
while behind locked doors are other 
achievements yet to be released. But each 
and every item which becomes a reality 
must prove its worth competitively, so 
judgment as to value must he withheld. 
What we see liappening is mainly sig¬ 
nificant to us as straws in the wind. 

AT the moment, the leading applica- 
./i tion of powder metallurgy is m pro¬ 
duction of ductile metal fiom tungsten, 
molybdenum, and tantalum, and in mak¬ 
ing cemented carbide tools, porous struc¬ 
tures, electrical contact and electrode 
materialb. But if it is true that a way has 
been found to get sufficient pressures 
with economy for large area work, and if 
the Complex dies now in process of de¬ 
velopment and experimentation prove 
satisfactory, the way will be open for the 
manufacture of many more metal parts 
and products. 

Prosperity for this new process seems 
to be “just pressing around the corner.” 

Information «nd photographs courtcRy of: Gen¬ 
eral Electric Company, General Motora Corpo¬ 
ration, Handy and Harman, Charles Hardy. 
Weatinghouse Electric and Manufacturing 
Company 


de-gasihers in the melting and casting 
process, can be avoided with powders. 

Still anoilu r advantage is the permis¬ 
sibility of taking two or moie metals and 
ttmipiessing them in layers of separate 
elements By ihis mtaiis, composition ef¬ 
fects can be UxalizMl Valve parts pro¬ 
vide a praclKul example. 

Powder meiallurgy, by its very 
achievements, has jiroved where its ad- 
vantagi s lie and has marked out the ter- 
ntory foi txjiloilalion But it is sl*l| 
voung too young to have jiromulgaled 
a watei'tight explanation of the mechan¬ 
ism of the homl There aie many theo¬ 
ries and »cu h may contain some truth. 
Jl Js claimed tlu^t the clean surfaces of 
the powdei p( rmif a cohesion or ad¬ 
hesion of tii<‘ particles under the com¬ 
bined action of heat and pressure It is 
also thought llidl there ih an interlock¬ 
ing of the metal particles because in 
many instances the siructurt of the par¬ 
ticle is dentnlic, or toothed. The action 
of pressure is not to be overlooked as 
significant m the creation of the bond. 



Pressed bearings, made as In plet|ire above* are klmered lo ea^ AffoaleiBi a{\ 
ronstjtuenis. Here^ they pass through a higlHtomperAiiire lumaee on a^pouvey^r 



The Amateur’s Seismograph 


A SEISMOGRAPH is neither difficult 
to build nor tedious to operate. Of 
the many forms, the Busch-Omon 
horizontal-pendulum type is probably the 
easiest to make and maintain. To house 
it a small separate building is preferable, 
but if this IS too expensive a corner of 
the basement will be suitable. The cor¬ 
ner will have to be walled off to stop 
convection currents of air, also to pre¬ 
clude accidents to the apparatus Ah a 
foundation, a pier (Figure 1) should be 
net at least two feet in the earth beneath 
the floor, or on bed rock. It should havt- 
no direct contact with the floor. The zone 



of earth will to some extent insulate the 
pier from disturbances originating with 
in the building. Concrete walls of base 
ments have also been used to suppott 
seismographs, with some success (Figure 
2 ). 

For the “heavy mass,’* on the pendu¬ 
lum, which remains virtually stationary 
while the earth and appaiatus move, a 
compactly shaped cylindrical piece of 
metal 6, weighing more than SO pounds, 
will be required and a visit to a junk 
dealer is quite likely to reveal it already 
in usable form. However, as a larger 
mass will prove to be more effective in 
overcoming friction, the nearer the mass 
approaches 500 pounds in weight the 
better. A very effective seismograph can 
be made with a mass of 200 pounds. The 
mass need not necessarily be in one 
piece, as several disks may be bolted to¬ 
gether, Of a canister fllled with shot will 
answer the purpose. 

The mass, represented at M in Figures 
1 apd i^mpyhave its axis ip the boom, as 
showp, or at right angles to it. The lines 
formed by the boom BD and the piano 
AG should pass through 
nf g^^y ^ 

a mass the distance 

0^ sltopid npt he lAoch more than one 
idotv WhAs^dlie distance to the end of the 
heam 0i,ree to five feet^ This will 


lustructions for Building and Operating in the 
Owner’s Cellar an Instrument which Will Record 
0uake8 from the Most Distant Parts of the Earth 

By AIJSTIX E. JONES 


Improving Circumstances Favor the Amateur 


R eturning from hit« work, a man 
h met at the door by lliut familial 
refrain, “Dinner h on the table, bo 
^lon*! delay a single minute ” He 
promiMCfi to “be there juftt sh soon us 
1 can wash my liunds,’* and sldrls to¬ 
ward the huthroom. Then he hesitates, 
glanres furtively backward, ducks 
(«uddenly into the cellar doorway and 
is gone. Time marches on. Some 
21V4 minutes later he emerges breath¬ 
lessly from his little seismological 
luborulory with a yard of grimy smok¬ 
ed paper, to which he points and an¬ 
nounces with gusto to a rather dis- 
giiHied wailing wife that “there h.iA 
been a tremendous earthquake today 
and a long way off” As he eats Ins 
(hilled meal be talks on and on 
about big eni llu|uakes and particului- 
ly about this one (his wife seems to 
be listening but is thinking about 
bats). When he pronounces that the 
quake was in the Far East those pre¬ 
sent exchange winks, but tomorrow’s 
papers w ill say, “Heavy Quake Does 
Extensive Damage in Java ” 

The man is an amateur seisruol- 
ogisl.' 

For years post there has been evi¬ 
dence that numbers of amateurs 
would like to build their own earth¬ 
quake recording instruments, but un¬ 
til quite recently there has been a 
lack of literature on the subject, in 
a form suited to the needs of the be¬ 
ginner. Most professional writings on 
seismology have been abstruse and 
mathematical. This situation is chang¬ 
ing Commander N. H. Heck, chief 
seismologist of the United States 
Coast and Geodetic Survey, has pub¬ 
lished an all-around, semi-populai 
treatise, “Earthquakes." Prof. L. D. 
Leet, in charge of the Harvard Seis¬ 
mograph Station, has written a de¬ 
tailed senii-scientiflc treatise on prac¬ 
tical seismology, a book which makes 
available to the amateur who will do 
a little studying an elementary tech- 
nieal understanding of seismograph 
aifd earthifunke principles. And now 
a seismologist who has built seismo- 


^Ths first ■ylUble-HHilf-«of this troubls- 
tom« word rhgmst with ica, dies, Uce. 


graphs for professional use tells in the 
accompanying article how to make an 
instrument that will function for the 
great w'orld-shaking, distant quakes 
that are chronicled in the newspapers 
cvpiy few days. At last, therefore, im¬ 
proved circumstunceb have made it 
better possible foi the amateur to 
proceed. 

The author of the accompanying 
instructions (see “American Men of 
Science," the “Who’s Who” of Ameri¬ 
can science) did graduate work at the 
University of California, then was an 
assistant-scientist with the United 
States Geological Survey at Ml. Las¬ 
sen. Later he placed two seismographs 
in Alaska, and has spent four years as 
assistant to the w^idely-kiiown volcan¬ 
ologist, Dr. T. A. Jaggar, Director of 
the Hawaiian Volcano Observatory of 
the Department of the Interior, where 
the study of earthquakes of the pecu¬ 
liar volcanic type is made a special¬ 
ty. “A fair amount of niy time ” he 
states, “has been concerned in devis¬ 
ing seismographs from material at 
hand, as well as constructing cellars 
for them.” So far ns is know'n, no 
definite instniciions for making a 
seismograph of the quality he de¬ 
scribes have ever been i>ubljsfaed. 
The professional has always purchas. 
ed his instruments ready-made, or 
has himself employed instrument 
makers to make them, or else made his 
own, and in each lase no definite 
building instructions were written out 
because this was unnecessary. 

Recently a Committee on Amateur 
Seismology was formed in the Seis- 
mological Society of America, the 
national organization for profession¬ 
als and interested amateurs. This so¬ 
ciety publishes, at Berkeley, Califor¬ 
nia, a monthly journal named the 
Bulletin of the ^eismological Society 
of America^ which is not entirely tech¬ 
nical and abstruse, many of the arti¬ 
cles being readily understandable by 
the lay reader. Other Journals publish 
occasional articles on seismology. 

Readers who construct the appara¬ 
tus described here are requested to 
communicate their results to the edi¬ 
tors, who are Interested.^—i^. G. I, 
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be increased by a lever or pen-arm (Fig¬ 
ure 5). When properly suspended, this 
mass will swing about the hinge points 
A and B by flexure of the piano wire. 

The axis of the hinge AB is inclined 
to the vertical by a small angle i, which 
in a good set'iip can be changed by a 
screw thread at tlie top of ihe par. In 
place of the j>ivoI-aruJ soi'ket joint shown 
in Figure 2. at /f, a suspension hy means 
of a bolt across ilie f.n e of the pici, and 
«i short wire allached to the end of the 
boom, as in Figure 1, will make possible 
another «asy adjuslmenl, but no change 
in period can be made without clianging 
the anglt i For t< leseismic, or distant, 
woik the period sliould be somewhat 
longer tlian seven seconds (approximate¬ 
ly) per swing and return, but m tlie 
neighborhood of 12 seconds tlie pendu¬ 
lum IS Jikelv to Income unstable The 
puipose of an atljustment at /f is lo coi- 
n*ct the s|op(^ of the lioc^m, foi txample, 
in cases of tilt due to lemperatuie, earth 
I htinges, <tr foundation settling 

A COMPLI TE r< (Old <if a ejuake, 
siidi as the professional usually 
prefers for exhaustive mter[>ietalion, le- 

tpiires three itistrumenls at light angles, 
each reconbng its compoinnt of waves 
which arrive from all directions, but any 
component will suffict* for geneial in¬ 
terest, and in one component stations the 
boom IS usually placed m a north-south 
direction. If th(‘ ex pen men ter is not 
exacting at the beginning with regard to 
the direction which the* instrument re- 
eoids, non adjustable ties may be made 
at A and (7, and a pivot-and-socket joint 
made at B It is tlie intention to suggest 
that the individual may lo a great extent 
us<* his own ingenuity as to the t\pt* of 



mass, l)i>om, and adpistniciUs (^c neially 
the jiait DM of the boom should be light 
and 1 igid, the part MB hong heavier and 
more rigid. The (notion at A and B 
should be* negligible. Thc‘ smaller the 
mass the greater MB should be. How¬ 
ever, a femall mass—10 or 15 pounds, for 
example—would not work well unless 
MB were three or four feet long. Then 



(a) 




DM must be short and the stalie magni¬ 
fication would lie null li less tluin with the 
lieaviei mass, 

Onci' the jumdulum is stailc‘d vibrating 
in an arc of about one lialf foot, it should 
eontinue to vibrate for many minutes If 
it will do iliat, It may be musiderc’d n^ady 
for the next step. Ilowevei. while such 
an undamped pendulum will indicate 
earth movement, it will continue to move 
after the earth has slopped, and thus will 
give an erroneous indication To stop this 
free movemunt, dumping is required. 
Such damping, as desciibc’d lien*, will 



induce the pendulum to follow earth 
motions fairly closely. A small amount of 
damping, //, at the end of the boom, as 
m Figure 2, will equal a laiger amount 
near the mass, as in Figuic 1 The choice 
IS the builderV. In Figure 2 the damping 
would be about two square inches of 
vane sliding in heavy oil, or in Figuie 1 
many squaie inches. It also depends 
upon the si«* of the mass. The oil con¬ 
tainer should be adjustable in height, so 
that the damping will also be variable. 
Figure 3 shows how friction and damp¬ 
ing affect the hcismogram. When the pen 
is displact'd it will write a decay curve, 
as rn a. This form is due* almost entirely 
to friction, and if the damping is in¬ 
creased the decay curve will be short¬ 
ened. The correct damping is attained 
when the curve becomes similar to 6, 
where the first displacement is about five 
times the second, with no third, and the 


damping should be adjusted to this type 
of curve. Too much damping will induce 
a decay curve that does not recross the 
zone of rest but merely comes slowly 
l>d( k, as in c. However, the final adjust¬ 
ment is not made until the recording 
apparatus is completed. 

To support the recording apparatus a 
wooden frame (Figure 4) may be used 
(though the frames of the Hawaiian 
Type seismograph are built of iron about 
inch by two inches). The tracks 
should be built of metal rod or smoothed 
hard wood, so that the clock and drum- 
carrying frame will slide easily under 
the pen The purpose of this track ar¬ 
rangement is to facilitate precisely posj. 
tinning the drum under ihi* delicate pen- 
arm without injury to it The dimen^mn^ 



hifiiirc 0. Two magnifying ^V‘<lpnis 

show'll are only approximate and may be 
varied. This frame will also arfnmmo- 
(iate a second pen-arm from a pendulum 
set up at light anghs to the hist, if lhi> 
IS later wanted as the amaii’iir gains 
knowledge of seismology 

The magnif\mg sysu-m is to be attach- 
ul lo the end of the boom, at D. Figure 
1 or 2. The w'l iter prefers the method of 
dtlaelmii'nl sh^'wn in Figure 5, at a, con- 
*«isting of cup and needle joints. The con¬ 
necting lipk is depressed in the middle, 
as shown, so that it will remain balanced 
on the points, and is made of light, thin 
melul. Buttons may he soldered at the 
t nds, in which the cujis are punched. The 
needle on the pen-arm is placed about 
inch from the pen-arm axis. As an al¬ 
ternative, the yoke and cross fiber me¬ 
thod of Figuc 5, b, may be used. Here 
again, ingenuity may assert itself. In 
either case the pen-arm axis is pivoted 
in a yoke fastened to the top of the frame 
(Figure 4). The magnification of the 
pen-o/m multiplied fay the magnifica¬ 
tion of the boom, BD/BM^ the final 
static magnification of the seismograph. 
This is not the dynamic magnification. 
For illustration, an earth wave of 20- 
second type records with a different mag¬ 
nification on a 10-second instrument than 
does a 3-second earth wave. 

The pen-arm should be extremely 
light, yet fairly rigid. It is usually made 
of thin sheet aluminum rolled into a 
tapering tube (Figure 6, a) or a T-sec- 
lion may be bent, as in b, Appruximute 
dimensions are Vg inch wide at the pivot 
or vertical axis, to % inch wide at the tip 
where the stylus is attached. The pen 
yoke at the tip should be very light—Vi 





FEBRUARY • 1939 


SCIENTIFIC AMERICAN 


85 


inch in greatest dimension—^and may be 
attached to the pen-arm with wax. 

The needle or stylus is a piece of Rne 
piano wire—about No. 24 to 30—attach¬ 
ed to an arbor from a watch, winch is 
free to turn in dents made in the pen- 
arm yoke; or the watch bearings may 
also be used. 

The next requirement is the woiks of 
a spring drive clock (Figure 7, u), or a 



(a) (b) 

Figure 6: Tv^o forms of pen-uini 


Telecliron motor, to drive a large drum 
(I at the rale of one turn per hour. The 
connecting link b is constructed so tlial 
the drum axis (g will travel endwise on 
screw thieads as it is rotated. This shouhl 
lecord the pen motions for a day (jh 
more if pieferred ), the record line spiral 
Img around the drum once eac'h houi 

T he drum should be large and light, 
about 6 to 12 inches long and nearly 
a foot in diameter. Tht* ends may l)e made 
of metal disks—cake tins miglit suffice— 
and llie covering may be of cardboard, 
light wooden strips, or metal riveted on 
The drive end of th*‘ shaft iseithei squuie 
oi slotted, in order that it may he turm d 
by the clock, while the oppositi* end i^ 
thieaded for a fool or more. If tin 
ihieads extend ihiough tlie drum this 
Will facilitate fastening its ends by means 
ol mils and washers. For local woik up 
to about 6()0 nid<"s— the threads ma) he 
as (.lose as 16 it» the inch, but two to the 
inch IS heller for leleseisms. Tile drum 
should be ihiee or four inches longei 
than the spnal, in (»rder to allow free 
swing of the pen during large distuib- 
ances. In all, the axis will be about ibiet 
limes the length of the drum. The frame 
on which the clock and posts are mount¬ 
ed is to slide on the tracks of Figure 4 
For lecording, a piece of papei, sniok 
(‘d for each day’s run, is placed on the 
ditini. Its width should equal the length 



TR^CKS or FIG 4 ABOUT HERE 
Figure 7: Drive, axis, and drum 


of the drum, and it should be about two 
inches longer than the circumference, 
so that it may be folded and fastened by 
a ismall amount of library paste, as in 
Figure 8. While any paper will sufhc(^ 
window-envelope paper has been found 
best. It is transparent, has a good glid¬ 
ing surface for the stylus, and takes 
paste just well enough to be easily re¬ 
moved from the drum without destroying 
its value as a record by mutilating it. 




A bm.dl local portion of a scismo- 
grum showing two things: in its 
upper part the microseisnis that 
shake the eaith lightly but con¬ 
tinuously and are due to pounding 
of ihc suif on the coasts of the 
(ontirients, according to the most 
geiipially accepted theoi-y, and in 
Us lowei part a portion of the let- 
Old of an euithqu.ike that <»i igin.il- 
ed 111 the Netherlands East IniheK, 
traversed the earth, imidc the up- 
pei cur% es, w as reflected to the 
other side of the earth and again 
traveled to thii side to make a 
seiond lecord of itself (at the 
vpiv bottom ol the liluslralion t. 
From S( iriilifii Aiiici lean, Dec I9.t8 


I u! cunveniem in placing and JO- 
moving the records il is well to liave a 
^epaiale ‘'Upjiorling fianie similar to the 
one Ml 1' iguie 7. oi eUo a wall braekcl as 
in F'ignie 9, a Tins frame can uUo In 
used for sinoking the lecords. Tins is 
done hy placing a keiosene lanqi uiuh i 
the dnim, wliicli is rotated until an even 
coating of lampblack covers the paper. 
Il IS better, howrvi'i, t(> build a smoking 
i»ox (Figine 9, />), as a btUlei coating 
IS seemed by its usi After the day's run 
the papei should bt* caiefully lemoved 
(leaving on it not more tlian om‘ or two 
Rngei prints’ ) and laid Hat to be pinnt d 
on a bangei like the one in Figure 9, d 
The date and otliei data aie written on 
It and it is then dipped in the thin shellae 
mixtme in the vat (Figure 9, r). This 
linn shellac mixture should be about one 
fourth shellac and the lest alcohol Pla<'- 
ing tiu* stoiage tank lower than the val 
or dipping tank will allow the vat to 
eiiipiv thioiigh the connecting hose and 
this w'ill prevent some loss by evapoia- 
tion. 

A defect of the seismograph just de¬ 
scribed J" that no method is shown for 



Figure S: Simple fold for paper 


recording time on the paper. This may 
wait until the amateur is satisfied that 
the seismograph is working well, for it 


may require several days before any 
world-shaking earthquakes occur to be 
recorded. A good visual test of the sensi¬ 
tivity of the instrument is the waviness 
of the recording line. These waves are 
micioseisms and their amplitude wiU in¬ 
crease in stormy weather (typical mi¬ 
croseisms are shown in the illustration in 
the central column of the present page). 
Traffic may also disturb the record, Mi- 
croscisms should have periods of from 
three to five seconds or more, while 
traffic disturbances are in the neighbor¬ 
hood of one '^econd in period. Sometimes 



Figure 9 AccpHsorv apparatus 


tiaffic effect is magnified by trembling of 
the pen-arm, which may have nearly the 
same period. In sueb cases a small paper 
vane on the pen-uim often helps damp 
out tins vibiution 

The time contiol i-i maintained by a 
si'parate clock, since the added load on 
the drive clock w^ould rendei Us late too 
unceitain. Tlie second hand of the clock 
should be so arranged that an arm fitted 
on its sliaft will close a contact once a 
minute for a pei iod of about one second 
(Figure lOl.Tlie cuirent fiom a dry cell 
will suffice to raise the pen from the 
jiaper by ITU’a ns fd a small electromagnet 



Figure 10 Electric lime control 


of 100 lo 200 turns of mag net wile on a 
pencil ol soft wiies. Tins magnet is sus¬ 
pended above the pen by a rigid arm. 
The resulting gaps in the line will mark 
every minute of the day. To make them 
easier to read, houi marks can be added 
hy contacts taken from the minute hand 
of the master clock. When the record is 
removed these latter gaps should be 
numbered on it with the proper hour. 
From time to time these marks from the 
master clock can be compared with radio 
,time signals, thus obtaining for the re¬ 
cord the absolute time correction for the 
beginning of each interval. This in turn 
will make possible the determination of 
the times of arrival of earthquake waves. 
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1 Removing ihe bark from a Douglas fir log, one of llie fir^t 6tep^ 
^ in the prodnrlion ol a form pi\wood that finds wide use as 
woilboard, for struttural purposes ui tom rcle forms, for sub- 
flooring and sheathing. Modern plywood, ver-'SHle and eronomieaL 
is the result of co-operalive rescarth h\ forest produrl engineers 
and industriiil chenu^is to produce a strong, ljghi-\wighi material 


O Beioiv' The lop is set up in a lathe and llie veneer, 1 28 
“ to of an inrh llnek. is eut in a rontinuous sheet that 
is delivered to a inuhi-ner eonveyor. Plywood is made wp 
of an odd number of plies bound together with various ad¬ 
hesives, with the grains of udjaeent plies at right angles 





TO Plywood 
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^ Below: Veneer gtunp into metlianiral i oiler driers, 150 feet long. Complete 
drying requires 15 minutes. Plywood strunure is based on the fact that wood 
is strong with and weak arross the grain. By binding together layers of wood with 
grains properly placed, a composite board is obtained that is uniformly strong 


O Arrow points to aperture between lathe knife and pressure bar 
^ through which the cut Douglas fir veneer runs at high speed. In 
other methods of producing special plywood veneers, the thin 
sheets may he sliced with a long, heavy knife, or sawn from the log 


IT Below: Veneer emerging from the driers and being 
^ placed on sorting tables. The binding force of the 
tian»<verfte plies in plywood practically nullifies the 
tendency of wood to expand or contract across the grain, 
thereby reducing the co-efficient of expansion of a 
plywood ponel to little more than Vio nf 1 percent 
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‘‘Unwinding” Trees ... Stronger 
Lumber... Made Possible by Re¬ 
search , . . Co-operative Efforts 

By A. P. PECK 



^ Clo9e*up of the glue-spreading operation. Adhe¬ 
sives used are casein, phenolic resins, or soya-bean 
meal, according to requirements. The soya-bean meal 
falls into that rare category of products which are 
at once cheap and good. In plywoods other than Doug¬ 
las hr, both vegetable and animal base glues are used 


O Right: Clued-up plywood is subjected to a pres¬ 
sure of 200 pounds to the square inch, in a hydrau¬ 
lic press. The I beams, rods, and tumbuckles are used 
to retain the pressure, thus releasing the press for 
use on the next hatch. Note the roller-type lonveyor 



^ A general view of glue spreading showing the glue container at right cen- 
* ter, with spreading rolls below, (^e of the advantages of plywood is its re* 
fiistance to splitting. Nails may bo driven close to the edge of the board without 
danger of splitting; also, nails hold well, cannot readily be drawn from plywood 








Q Left: Sanding the surface of a finished, trimmed sheet 
^ of plywood. The panel passes through eight endless belt 
sunders, each of which carries a different grade of abra¬ 
sive paper, the last of which gives a fine, smooth surface 






Sodium Skies 


N o tlrai night ib rruily duik. Only 
whfn ('loudb bhut out tlit* sky al¬ 
together js theie niu(h difficulty 
in finding oneV \^ay in (‘nunti\, 

and even when the clouds are heaviest jt 
m possible to sei the outliiu* id a building 
oi a tree against them. Inifieru nable 
darkness outdoors is very rare, though it 
has happened, t \< n at nocm, during git at 
volcanic eruplions 

At first thmight one would siippos(‘ 
that this faint illumination came Ironi 
starlight. Jhil pholonietiie nieasiiies 
show that there is loo ninth of it to be 
thus fxplaintd. Mme light conies from 
the vast numbers of stais invisible to the 
unaided e)( than fiom tliost which we 
ran see heparalely; lull the sum of the 
two accounts only foi alxuit a third ol 
the light of the night sk) A somewhat 
smdlh*r pari comes fiom the extension, 
all over the heavens, of the /odiaeal 
light, that lb, from sunlight refferled by 
an exeeedingly thin ha/e of fine dust 
which extends well bc'^ond the EarilTs 
cubit. But a ver\ eonsideruble 
part of the whede liglit originate s 
in the Earth’s almosphcue—as 
Is shown by the fart that its 
stiength increases toward the 
horizon, and so represents some¬ 
thing c arried round by the 
Earlirs rotation 

This “night sky” light shows a 
umaikable &pecli iini, consisting 
of emission lines and bands. It 
bus long been knciwn that llu* 
green line, so conspicuouR in the ‘'fiee- 
tnim of the anroia, can always be seen 
with suitable ajijiaiatus in any part of 
the' sky By using spec f rograplis of 
gieat liglit-powc 1, many faintei emis¬ 
sions weie dis(nvcTed m tin blue and 
violet, and, in 1029, Slipher found that 
theie weic' lelativcly powiTful radia¬ 
tions m tile \cllow and ic*d, whieh would 
lie conspieuous at a glance if our eyes 
well as sensitive to ihest longer waves 
as thc‘y are to the* green. 

lust as the* Sun’s first lays at dawn 
siuke the unper an, the emissions he- 
eomc‘ strongiT and new ones ajipear, 
evidently stimulated by the sunlight. 

The origin cjf this extensive and com- 
]A\ X s|u etrum has not been easy to de¬ 
le rmine fully. The light, even at best, is 
faint, and ('an be photographed only 
with instruments of small dispersion, so 
that It iK ne>l pos^dile to separate denihle 
lines, except very wide pairs, nor to dis- 
cnminate, in many eases, between in¬ 
dividual lines such as are produced by 
atoms, and complex bands (emitted by 


Recent Research Indicates that a Large Part of 
the Ilhiinination We Commonly Designate as Star¬ 
light Originates in the Earth’s Upper Atmosphere 

By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Astronomy and Director of the Ob¬ 
servatory at Princeton University Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington 
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( ui 1 Mtuijihusit tit Jouiyial 

I ti^ure /. bpeclriiin of the night sky 



itiOJitn/firol fhunhif, Si pi 1!I>K 

Figure 2. Eiinge'*, 0 I'i and 0.10 itiiii, elaloti*^ 

moltcuh.s), though, with ordinary high¬ 
er disper^'ion tile dislinclion is obvious. 

Moreovei, the conditions of excitation, 
at the very low den‘-ily of the outci at- 
mospbeic, are so unfamiliar that somc^ 
of the stiongc'it lines are of the “for- 
hiddtn” type which il is haid to pro¬ 
duce at all in the laboratory. The gieal 
green line, and a pair of ‘-haip lines in 
the red ate such forbidden lines, emitted 
liy neutial atoms of oxygen. Many of the 
bands in the blue and violet arise from 
neutral molecules of nitrogen Some of 
the strongest features in the dawn-flash 
come from ionized nitrogen molecules— 
which are doubtless put into condition 
for their emission by extreme ultra¬ 
violet light from the Sun. 

Identification of many of the infra-red 
Iiands still awaits more complete labor¬ 
atory studies of gaseous spectra in thin 
region. But there is a pretty strong line 
in the yellow which has till recently been 
a great puzzle. Laboratory spectra in 
this region are well known; but, for a 
reliable comparison we must have an 


accurate wavihngtli of the line On 
low-dispcrsion plates it is very Imid to 
.secure this. The measures of several good 
observers, between 1929 and 39,^5, gave 
values ranging from 5885 to 5892 Ang 
siiom units. 

This immediately suggests llu* well 
known yellow sodium lines at 5889 98 
and 5895 94. The spectrographs whuh 
were employed had not dispeision 
tnougb to separate the jiair, and the re¬ 
corded wavelength shi>iild be an av<*r- 
age. This agrees well with the measuies 
of Slipher, the dincoverer, in 
1929, but the later values are dis¬ 
cordant. A strong hOiimi line is 
neaiby, at 5875 62, but the mea¬ 
sures do not admit of identifica- 
lion with this. 

Tit settle tile (juesium, inoie 
precise measurements weie re¬ 
quired, and these have been 
made by a group of French ob¬ 
servers—MM. Cabannes, Dufay, 
and Gauzit, of Paris and Lyon— 
wliose recent paper clears up the ques¬ 
tion most satisfactorily 

A new spectrograph, willi a camera 
of the remarkably high focal ratio 0.7 
(that is, with focal length only 70 per¬ 
cent of the diameter of the lens!) made 
it possible to photograph the yellow line 
with a half hour’s exposure. The dis¬ 
persion m llie yellow is 500 A per milli- 
rneTer. The line on the plates is 1/50 mm. 
wide, corresponding to 10 Angstroms 
(enough to include both sodium lines* 
while the helium line, if present, would 
have been clearly separated). Ten good 
plates gave an average wavelength of 
5894 ±: 1 A—almost in the middle be¬ 
tween the sodium lines. 

F igure l shows one of these plates, 
with the green and red oxygen lines, 
and the yellow line. At the top the spec¬ 
trum of a Bunsen flame is superposed 
on that of the sky. The sodium line pro¬ 
duced by the flame agrees with the at¬ 
mospheric line very closely indeed. The 
line at 6708 is produced by lithium in 
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the flame and does not appear in the skv 

The critical question, however, is 
vhether the night sky line is double. On 
the plates it is distinctly wider than the 
oxygen lines at 5577 and 6300, which 
are known to be sharp. Moreover, Du¬ 
fay, in 1932, observed with a wid(‘ slit 
liaving a fine wiie stretched lengthwise 
along the middle. With monj)rhromatic 
radiation such as the oxygen lines, this 
gives a wide image on the plate with the 
narrow shadow of tlie wire down the 
middle; with the yellow line this sliadow 
was less sharp. 

This made it probable that the al- 
niosplienr yidlow line was double, but 
fell short of pi oof. By making a spre- 
tiograpb like the otbei, but two oi tbiee 
times laiger in all dimensions, it should 
be possible to obtain spnlia of gr«Mter 
line ar dispeisK»n, and find l)ie line d<ui- 
l»le on the pimlogiaplis. But such an in¬ 
strument would have been \«iy expen¬ 
sive; and the analv'^is can be nuidt wiili 
less cosily apparatus. 

The KabrvBerot inlerferotnelei (il- 
seH a Flench invention) consists of two 
plates of glass with suifaces winked as 
accuratel) plane and parallel as possi¬ 
ble, and set up with their inner surfaces 
parallt‘1, and at a fixed distance apart 
These sill faces are thinly silviied, 
that they reflect bark a part of the light 
and transmit the rest. 

I F monochromatic light falK squurtly 
upon such an appaiatus, part of the 
light will he tiansniJtted by hotli jdates 
Another part will he itflecteil from llu 
second hack to the first, again by this, 
and then pass through I'he light jiath 
will he longer by ]U‘-t twice the distance 
helween the plates If tins double dis 
lance is an exact number <tf waveh-ngtlis 
of light, the two wave-trams will rein¬ 
force one unolhei - -as will also all tlie 
beams resulting fiom lepeatrd rt fle<- 
tions—and a great dtal of thi* light will 
get through But, if tlie double rlistunre 
is half a wavelength greater, the waves 
of the second tram will interfere with 
those of the first—arul veiy little eneigy 
will pass through 

Now suppose that such an mteife- 
mmeter is set up in front of a camera, 
and pointed at a large luminous area 
which gives off light of a sharply definite 
wavelength. The same principle will ap¬ 
ply; but the double distance for oblique 
rays must clearly he measured between 
the plates at the proper slant, and so will 
he greater, the greater the inclination. 
Hence, for light coming at different 
angles from the central axis of the 
plates, the device will alternately be 
nearly transparent and almost opaque, 
and our photograph will show bright 
and dark rings such as are exhibited in 
Figure 2, which is a negative on 
which the bright rings show dark. 

Near the axis it takes a greater change 
in obliquity of the rays to increase the 


path by a given amount than farther 
away ; hence the outer rings are more 
closely spaced. 

If two radiations of slightly different 
wavelengths are present, there will he 
two sets of rings, of different sizes. If 
the double distance of the plates is such 
that one s<’t of light-waves gets ahead 
of the other }>y a whole wave, in travers¬ 
ing Jl, the two systems of rings will he 



Figure ?• Upper nit is less ohli47ue 


superposed, Imt if tlie gam of one set 
(»f waves on tlie otlier js half a wave (or 
]V 2 . cIc ). tile s<>(<md system ol 

lings will lie lialf-way between lliose of 
the first. 

F'ju sodium light the seemul situation 
ocdiis if the plates are 0 15 mm apart, 
ami the fust ii their distanc<“ is 0 30 mm. 

Figures 2, left and right, slmw the re¬ 
sults olitained with these plate separa¬ 
tions The left hand halves rc jiresent 
ijTig^ obtained with sodium light in the 
lalioialoiy, and llie famt right-hand 
parts tliose witli tlu’ night sky. 

The latter show the (ourse grain in- 
ivitahh (with piesent technology) in 
very fa‘'t plati s, hut it is iwident that the 

1 mg sys!f>ms ait t ntially just th»' same 
in both cie-es Win n the two nng-systems 
are ^een scpaiattU (Figine 2, left), 
those t)f out' '•et art* fainter than the 
uthei, both in tin* sky and llu* laboratory 

-e<uicsponding to the fad that A5890 
IS strtmgti than A5fl96 

Tlie agieement of the photographs 
makes u quite ceitam that the yellow 
ituh.ition of llu* night sky actually rf>mes 
fi<pm sodmm 

T(> ohiam tlies(‘ inteift lonu lei plioto- 
giaphs was a leal tout t/e jone Tlic 
light t>f othei lini's in tlie night ^ky 
speciMim had to lie got nd of. 'I'lie gieen 
line was cut out by an oiange filter, the 
led line by using plates not sensitive in 
this legmn To ohum cleai photogiaphs 
fiom the night sky exp(»sun*s had to he 
made on two or three sutcessive nights. 
At the iieginning of dawn (or at a cor¬ 
responding iioiir in the evening) the 
radiatums are much slrongei, and ex- 
posutes of half an hour suffice Figure 

2 rt‘prest‘nls photographs taken in this 
light Tlie longer exposuies dining the 
night gave substantially the same le- 
suit. The intensity of the yellow lines i« 
greater at low altitudes in the sky than 
near the zenith, obviously because wo 
are looking through a greater thickness 
of faintly luminous atmosphere in the 
second case. If radiation comes from a 
fairly thin layer at a definite height 
above the ground, this effect will be 
greater, the less the height. It is obvious 


from Figure 3 that the line of sight cuts 
the upper layer less obliquely. 

From measures made by Garrigue, our 
authors conclude that the height of the 
luminescent layer is about 130 kilo¬ 
meters, or 80 miles. 

This beautiful piece of work shows 
conclusively that sodium atoms are 
present in the upper regions of the 
Earth's atmosphere in sufficient abun¬ 
dance U) give out lht*ir characteristic 
radiation This is a very «‘xlraordinary 
fact, for tlieie arc aKo oxygen atoms up 
there, as well as molecules, and a free 
sodium atom would seem to have little 
better chance of long life than Billy Sun¬ 
day’s famous “celluloid dog chasing an 
asbestos cat through Hell.’’ At present 
wc can only say that they evidently do 
last long enough to do a good bit of shin¬ 
ing In the regions exposed to sunlight 
these free atoms cannot help absorbing 
<*nerg> from sunlight, and unloading it 
again, giving the characteristic “reso¬ 
nance emissmns “ The sunlight which 
tin > aie absorbing is repicsented by the 
(M'nlers of the ohsi'rved sodium lines, 
and is much weakened, but still pielly 
sfiong, so that it is easy to see why these 
lines sliow so strongly at dawn. In the 
mi(h|]e of the night they may he ex- 
( lied h\ impacts of electrons or 10 ns—- 
which are known to he present at this 
hejglit. 

B ut ht)w do the sodium uloms get 
llien’*^ It is imaginable that sfnue 
ininuti amount of sail dust derived from 
on an spiay may gel a few miles up hut 
if Jl did gel 80 miles high, wc would 
have molecules of NaCl, and no known 
way of decomposing them. 

Oui authors lliink it probable that the 
s(Kljiim comes from nieteoiites, which 
eiitaiuly Contain sodium and are vola¬ 
tilized, in great numbcis, at about this 
height. While the meteor is Iiimin<»us it 
JS ve‘ry h»>t; and it is leasonable enough 
ie> suppose that fiee sodium atoms may 
<‘s( ajie fiom the turmoil. 

If this explanation is coirect, there 
should he free calcium atoms present, 
toe>,—and our French colleagues note 
that a faint line in the night ^ky spec- 
tnim at A4226 coincides, within the er- 
1 * 0 *- of measurement, with the resonance 
line of calcium. The meteorites should 
also lilierale atoms of aluminum, potas¬ 
sium, iron, magnesium and silicon; but 
the res*)nnnce lines of the last two are 
out of leach in the ultra-violet—ob¬ 
scured by ozone absorption. Those of 
iron and aluminum are in the accessible 
portion of the ultra-violet, and therefore 
might be detected by observation in this 
region. The potassium lines are in the 
deep red, and might be disentangled 
from the strong bands there. Further 
studies which are being made in this 
promising field will be of great inter¬ 
est,— Princeton University Observatory^ 
December 5, i958. 




American Archeologists 


E ight ycais of excavation in tin* 
Agoia of Athens, conducted by tin* 
American School of Classical 
Studies, have resulted in uncovering the 
greater part of the ancient market place 
Where 360 modern houses stood in 1931, 
and narrow streets were teeming willi 
thousands of local rcMdents, there now 
appear the public buildings and the 
broad streets which were frequented for 
hundreds of years by Athenians of the 
classical period. Since the level of the 
terrain of tliat age lies between 10 and 
15 feet below the modern level it has 
been necessary to remove 190,000 tons 
of earth, whieli have been carted to the 
outskirts of the city where low land re¬ 
quired to he hlled. 

Athens was subjected several times in 
its history to thorough devastation by in¬ 
vading armies: by the Persians m 480 


Recent Results of the Excavation of the Agora, 
Market Place and Civic Center of Ancient Athens, 


Have Exceeded All 

B.( , by the Romans under Sulla in 86 
n r , by the Herulians in 267 a.d., and 
by the Colhs under Alaric in 396 a.d. 
Moreover, the site of the city has been 
almost continuously occupied from an¬ 
cient to modern times. The result is that 
the remains of the ancient buildings 
exist for the most part only in founda¬ 
tions, but in the debris from the various 
destructions lying about the foundations 
so many architectural pieces from the 
superstructures of the buildings have 
been recovered as to make it possible to 
reconstruct the buildings on paper with 
practical certainty 


the Previous Expectations 

The identifications of the public build¬ 
ings are based on references to them by 
ancient writers, among whom the most 
valuable is Pausanias, a traveler who 
visited Athens about the middle of the 
second century after Christ, Although 
Pausanias did not aim to write a guide 
book, his description is so lucid that the 
excavated buildings can be exactly 
equated with those listed seriatim in his 
Itinerary. We can thus follow in the visi¬ 
tor’s footsteps along the street bordering 
the west side of the market and see the 
Portico of Zeus, where occurred the di¬ 
verting colloquy on feminine beauty be¬ 
tween Socrates and Ischoma- 
chos, the small Ionic temple of 
Apollo, the Temple of the 
Mother of the Gods, where the 
archives of the city were filed 
and in the court of which tlu* 



cask of Diogenes lay, the Sen¬ 
ate House, and finally the Tho- 
los, a circular building where 
the officers of the Council were 
boarded and distinguished for¬ 
eigners were entertained. Tow¬ 
ering on a hillock above the4ie 



ruins is the best preserved of 


At hft: A fraction of the ex¬ 
cavations; Temple of Heph¬ 
aestus. BelotVf left to right: 
Tholos, Temple of the Mother 
of the Gods, behind it the roof 
of the Senate House, a stair 
leading to Temple of Hephaes* 
tus, the Temple of Apollo, the 
Stoa of Zens Eleotherius 
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The vase mending room menlionrd in the text, thousands of potsherds, 

or fragments of iiroken \e(t&e]s, hpread out on the tallies in systenintir older 


all Greek whidi lias now been 

proved to have been dedicated to He¬ 
phaestus, the Cod of the forge. 

Still following the route of Pausanias 
we then pass to the Temple of Ares, north 
of which is the Altar of the Tw^elve 
Gods, the most sacred altar in tiie mar¬ 
ket place; in the center of the area is 
the Odeum, in the southwest corner the 
main fountain iiouse of the city ami 
along the cast side runs a broad street, 
30 feet wide» which for centuries was the 
chief thoroughfare from the Agora to iht 
Acropolis, providing an easy ascent foi 
the great Panathenaic procession which 
regularly paused half up the slope at 
the site of the Elcusinion. 

Thus the topography of the market 
place, as ft appeared in the classical 
period, has been almost completely re¬ 
vealed, but in addition to that the exca¬ 
vations have uncovered earlier buildings 
and monuments which were unknown to 
the classical Greeks and have brought to 
light a long scries of subsequent hcttle- 
ments. Substantial remains have bt'cn 
found of continuous occupation of the 
site extending with little interruption 
from the late neolithic age, about 3000 
down to modem times. In order to 
detarmiiie relative ages of successive 
de|maita utmost care must be exer< 
tbe obaemtioti and excavation 
of 4ii|iUit^aa superimposed strata, and 
^ found in them, by which the 


chionology is fixed, must be accurately 
identified and precisely recoidcd To tins 
end a group of expert excavators has 
liecn developed in the Agora work and 
an elaborate 'ysiem of reeoiding lias 
been established by which any one of 
the 38,000 catalogued objects fiom any 
designated square meter of llie site at 
any staled level is immediately available. 

B efore the beginning of th(‘se exca¬ 
vations It had been generally proph¬ 
esied that, because of the thorough 
devastation of the area, little of other 
than topographical and historical inter¬ 
est would be found except inscribed rec¬ 
ords which, being on stone, would not 
have been coveted by invading conquer¬ 
ors. The epigraphical haivest has, in fact, 
exceeded all expectations. The 5500 in- 
sciiptions so far found include part of 
the law code of Solon, the official list of 
the confiscated property of Alcibiades, 
other important legal document'-, dedi¬ 
catory inscriptions of various kinds, 
among whith the most important are the 
epigrams of Simonides and Aeschylus in 
honor of the Athenians who fell at Mara¬ 
thon, and the epigram by Simonides writ¬ 
ten on the base of the statues of the 
Tyrannicides. Many honorary decrees 
which carry their date of issue have fur¬ 
nished much information in regard to 
names and dates of the archons of 
Athens, so that important additions and 



Vaise of late 6lh Century, found 
in a well in renter of the Thnlon 


coi reclion'i have been made to our knowl¬ 
edge of the Attic calendar. Not the leart 
important of the inscnlied documents is 
the collection of 289 ostraka, the ballots 
cast against (ilizens whom their fellow’^s 
wished to drive into exile. The list in¬ 
cludes the first and last men ostracized, 
Hipparchos, son of Charmos, m 487 b.c. 
and Hyperbolos, son of Antiphanes, in 
417. The man on the list with the largest 
number of ballots (99) is Themistocles, 
and next to him comes Ansteides, *‘lhe 
Just,” with 49 votes. These ballots are 
contemporary documents and, apart from 
their historical value, are of interest in 
illustrating the orthography of the aver¬ 
age Athenian of the lime, 

A surprising result of the excavations 
IS the discovery of sculptured works of 
both Creek and Roman periods and of 
quantities of vases, many of which are 
preserved in perfect condition. The un¬ 
expected sources of this material are 
eaily graves and wells, which were filled 
from time to time with debris, usually 
due to the clearance of the site after 
some disaster to the city. Since burials 
were not permitted within the city limits 
the gidves antedate the period when the 
maiket place was here located. Scattered 
giaves have been found with their con¬ 
tents intact which date from the late 
neolithic period, about 3000 B c., from 
the Mycenaean, 1200 B c., and from the 
prologeometnc age, 900 B.c. Besides 
these a family burial plot, located just 
south of the later Tholos, was uncovered 
which dales from late geometric times 
(8lh Century b.(.). The plot contained 
‘shaft graves for adults and urn burials 
for infants; its homogeneous nature was 
indicated by the proximity of the burials 
and by the fact that the area was sur¬ 
rounded by a circuit wall. Moreover, a 
detailed anthropological investigation of 
the skeletal material revealed it strong 
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family resemblance among the occu¬ 
pants of the graves. The graves, which 
were intact with their stone covers jn 
place, yielded many handsome complete 
vases of the period, one burial, that of a 
young girl, containing no less than 28 
objects. This plot had been completely 
covered by the beginning of the 5th Cen¬ 
tury and its existence was presumably 
then unknown. It is evident that these 



Vase of early 6th Century found in 
n well, showing oriental influence 


grave*^ have been preserved only by ac¬ 
cident and that many other burials in the 
area were destroyed when the rock was 
cleared for the massive foundations of 
later buildings. 

The most fertile source for individual 
(►bjects has been the deposit in wellfe 
These are invariably cut in the soft bed¬ 
rock and extend down to varying depth^, 
the deepest so far cleared having a depth 
of about 120 feet. A few of the wells have 
been used ce)ntinuously to modern times, 
but most of them are filled to the top with 
earth and debris. In some cases the an¬ 
cient diggers failed to strike water and 
abandoned the project, but usually water 
IS encountered after a few yards of upper 
filling has been removed, and several 
limes the inflow of water has been so 
great that a 24-hour schedule of bailing 
has been necessary in order to make 
possible the removal of the deposit. Some 
wells have been opened on the northern 
slope of the Acropolis and in the Agora 
itself but ^lo^t of them served small 
houses and shops in the areas adjacent 
to the market place. 

T HK clearance of a well is a difficult 
technical problem since the diametei 
of the shaft rarely exceeds a yard and is 
offen less, and great care must be ex¬ 
ercised in order to avoid breakage of 
fragile objects. A skilled workman of 
small size works in the shaft, using only 
his hands for digging when small objects 
are numerous in the earth. The water and 
earth are removed by metal buckets 
operated by a windlass, and the deposit 
is recorded at 50 centimeter levels, the 
strictest watch being kept for evidence of 
stratification. All earth from wells is 


passed through a sieve at least once; that 
from the well containing the ivory sUtu- 
elte of Apollo Lykeios was sifted three 
times. 

The wells were filled up at different 
periods, usually in connection with some 
devastation of the city, such as the 
Persian invasion or the sack of Sulla. It 
may have been fear of pollution that led 
surviving inhabitants to fill existing wells 
with debris and hew in the solid rock 
with considerable effort new ones nearby. 
Where wells have been in actual use com¬ 
plete vases, usually of undecorated 
household ware, are invariably found at 
the bottom where they have fallen from 
the hands of careless housemaids. But for 
the most part the pottery in the filling 
deposits IS broken and these potsherds, 
sometimes exceeding a hundred baskets 
in quantity, are taken to the workrooms 
where, arranged in sequence of depth 
from the lop to the bottom of the well, 
the) arc spread out on long tables. Then 



Staff members and technicians 
mending vases in the workrooms 


member** of the staff and the Greek 
technicians sort pieces belonging to in¬ 
dividual vases which are put together, 
with restorations in plaster of any miss¬ 
ing pieces. 

Since the dates of the construction and 
of the filling of a well can usually he 
closely fixed by the pottery, lamps or 
coins on the respective levels, it is evi¬ 
dent that invaluable chronological data 
are provided for other associated objects 
of which the exact period was previously 
unknown. If, for example, a piece of 
sculpture is found in a well which con¬ 
tains nothing later than the sack of Sulla, 
as occurred last season, that sculpture 
cannot be interpreted as a Roman copy 
of a Greek work. Similarly, in the case 
of undecorated household pottery and 
kitchen ware, which has been largely 
disregarded in the past, deposits of fixed 
date acquaint us with the domestic habits 
of the Athenians throughout the ages. A 
considerable amount of this plain pot¬ 
tery was secured in the last campaign 
from a well in the center of the later 
Tholos, which was constructed in the 
third quarter of the 6th Century and went 
out of use in 480. It was associated with 
handsome black-figured vases of the late 
6th Century, This was Bie table ware 
which was undoubtedly used in connec¬ 


tion with the service of meals in the 
Tholos to the officers of the CounoiL 

N ot a few pieces of sculpture have 
been secured from wells and in 
several cases where the pieces fit together 
to form complete statues it is clear that 
the objects were deliberately broken at 
the time they were thrown away. The 
most sensational discovery in the field 
was that of the unique ivory statuette of 
Apollo Lykeios which has been put to¬ 
gether from 275 small pieces. A marble 
statue of a Faun was found broken in 73 
pieces, and during the past season a 
statue of Hermes (see below) proved to 
be intact except for the right hand, after 
seven pieces had been cemented together. 
Occasionally the despoilers dumped an 
object into a well without taking the 
trouble to mar it, and then the excav¬ 
ators are cheered by the discovery of 
a handsome work such as the marble 
head of tlie bearded Hermes of archaic 
type, found also in the last campaign. 
This is a beautiful replica of the 
Hermes of Alcamenes, a sculptor who 
was active about the middle of the 5th 
Century b.c. Bronzes as well as mar¬ 
bles were tossed into the wells but, 
with several notable exceptions, they 
have suffered serious damage from the 
corrosive action of the water. The wells 
thus served as convenient dumping 
places for refuse, cast-offs, and any ob¬ 



jects of which contemporary inhabitants 
wished to be rid, human nature being 
the same then as now; they hai^ proved 
to be exhaustless mines of treasure to 
the excavators. 

All objects from the excavations 
are housed in a temporary musoitnjt^n 
the site which will be replacetji^ihy 
permanent Agora Museunu 6ie 
tion of ^^hlch will be begun in 
OMdlate future. Full repotte on ibb jhO- 
gress of the work and on th^duy <H|s- 
coveries are pttbUsfaed pr^kmlnary 
form in Hes^ri^ Ibe Jutunal qf fhe 
American School at Athens. 
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Largest Steam Hammer 

AISINC Its htpam evlmdcr-brail luphrr 
fhan thp avprapp dwellinj; hon*-p. ilu‘ 
largest steam drop hammer ever hnili has 
lieen shipped to England from ih(‘ Erie 
Foundry Company 1'his liamnu r will he 
ii«ed m the forging of airplane engine crank- 
tases and airplaiu propellers for Bnii^h air¬ 
craft of all types. 

So light IS the (untrnl that llie ram rnav 
he brought within the smullchl fradion of 
an inch of the dies at full speed and slopped 
I here The cushion effect of si cam control 
was a marvelouH sight to waieh as the ham¬ 
mer underwent its preJjininary tt“*l before 
being dismantled for sinpment. 

After inMallalion, the hammer will 1 m‘ 
27 feel in height, from the floor line to the 
lop of the cylinder. Beneath the floor, ex 
tending 12 feet 9',4 inches into the ground 
and resting upon its own foundation anchor¬ 
ed to bedrock, extends the ^ub anvi! strur- 
tiire. This is in two pieces, each of whicii 
weighs approximately 234,000 pound*' The 
supcr-anvil, above the floor line and siipporl- 
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ing the gigantic frames i*' m two pieces, each 
t>f which weighs approximately 200,000 
pounds. 

The weight of the ram, piston rod, and 
piston is 50,000 pounds, and with the lop 
die included, the reciprocating weigfil in 
creases to more than 70.000 pounds The 
tbameipr of the cylinder is 39 inchcb and 
the blrctke of the piston is 72 inches. The 
pi*>ton rod diameter is 11 inches. The 
-pace between tbc guides m 50 inches anti 
the ram is flO iiuhes front lo back. 


Wine from Milk 

FvCAUSElbe great dairy industry in Den 
mark has whey as a hy-product of its 
operations, eainest efforts have been made to 
find uses for the quantities of this liquid 
wasted. One of the latest results of these re¬ 
searches IS the man II fact lire of an excellent 
“wine” from whey. So far only in the large- 
scale experimental stage, the process may 
yield as nuieh as a million and a half Danish 
kroner annually, if results as proved to dale 
c:an he realircd on a nation-wide scale — 
I) H, K. 

X-Ray “Candid Camera” 

Snaps Human Chest 

SMALL glass “trigger lube,” no larger 
than a 65-watt lamp, puts ordinary 
house current to work snapping a candid- 
camera picture of a human chest in less than 
a hundredth of a second. 

This tube controls the flow of 110-voll 
power from a light'sockct to a bank of con- 
d^rtsera. Eight seconds later, at the press of 
a button, it releases this stored-up power as 
an 89,000-voU maximum discharge through 
an X-ray tube« 

The resultant invisible X rays are shot out 
from the large tube and through the chest 
of a model standing four feet from the port¬ 



Taking an X-ray snapshot 


able machine. Clicking fas-ier than a heart 
beat, tins latest development in candid pic¬ 
ture-making recorded a chobl radiograph 
free from di«^toriiona which the movements 
of the heart sometimes cause in conven¬ 
tional X-ray pictures. 

Dr. Victor E. Hicks, director of the indus¬ 
trial division of the ^estinghousc X-Ray 
Company, recently explained that the new 
condenser discharge dyncx had been de¬ 
veloped primarily for the study of chests in 
medical practice and listed its outstanding 
features as “the elimination of mechanical 
tune switches, plus the uniformity of the 
chest films produced regardless of the chest 
thickness or line voltage variations.*' 

I'he “trigger tube,** Dr. Hicks continued, 
IS a vacuum tube containing electric coils, 
which permits the power to flow from the 
electric outlet to the condensers and then 
when the coils become heated permits the 
conden«iers to discharge their accumulated 
power lo make the X-ray exposure. 


Tinted Insulation Board 

HE insulation board industry, whose flrst 
products were strictly utilitarian, has 
long been seeking to make its products 
decorative as welL The boards made of 
wood fibers, first a deep brown, have stead¬ 
ily been lightened in color, are now 
available in n light tan. 

One of the most spectacular advances. 
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betr^ oW ibi* “view, Tbui tli® wlirtioii 'Hi ikfr, , - 
vncliig problem of t tirpOft lo^ 
eapkd of the country^ «fid the elimimitSOtt 
of the tetrlMe flight hewfle et the Woehlug- 
ton airport, are both in sight. Plane are 
der way (or a 750 ^cre airport at Gratdly 
Point on the Potomac River, only three and 
a half mile* from the Waahington Poet 0 $ee. 
Tour ninwaye of at leaet 5000 feet each, good 
approaches, freedom from danger ojf flooding 
and excell^t navigational facilkiee aie ill 
to be provided. Again, the ClvU Aeronautics 
Authority is not rushing into a program of 
airport conetniction for the whole counlry, 
but is undertaking a careful and comprehend 
aive raliona! survey firel of all.— A, A. 


Automatic Direction 


however, has come in recent months with 
the perfecting, by Fir-Tex engineers, of a 
tinting process, Fir-Tex “Colorkote” panels 
now are offered m ivory, eky blue, apple 
green, apricot, and shell pink. They provide 
interior wall finish, and insulation, in one 
application. Eliminated are lath, plaster. 
wiiJlpaper, and calcimine. 

The basic board is made of interlaced 
wood fibers. The manufacturing process 
utilizes the by-products of Pacific Norlli- 
west lumbering—clean, inside wood which, 
for ordinary building purposes, is the wrong 
size or shape. The special Colorkote preparU' 
tion, containing the desired tint, is mechanic 
cally painted on the board. In a battery of 
dry kilns, the tint preparation is baked in 
A calendering operation then produces a 
glazed surface. 

Since the coloring material is insoluble 
fin water, the Colorkote panels are washable. 
The home owner may change the color 
scheme at any time. Any decorating treat¬ 
ment may be used, and no sizing is required 
For novelty effects, the panels may be 
grooved to re\eal the natural tan color be 
nealh. 


A Novel Amphibian 

T he Spcnccr-Larsen Amphibian, winch 
has been undergoing extensive teats on 
Long Island, haa many novel and logical 
features in its design 

In a pusher flying boat, tlie propeller 
thrust line must be well above tlic lop of the 
hull, and so the heavy engine is likewu-e 
placed high above the hull. The center of 
gravity is high accordingly. But for siabdiiy 
in the water, llie center of gravity should be 
low. The designers of the new amphibian 
have reconciled these divergent requirements 
by putting the engine in the hull and driv¬ 
ing the propeller through a gear transmission 
unit, using two vertical shafts If the well- 
designed transmission system proves en¬ 
tirely serviceable, positioning the engine 
within the hull will bring other advantages 
such as the elimination of a drag-producing 
nacelle and greater efficiency of the pro¬ 
peller, which will be free of interferences. 
Of course the cooling of the internally placed 
engine must lie carefully taken care of and 
suitable air scoops must be provided. 

In former years, plywood was regarded 
with suspicion when employed lu the hull. 
In the Spencer-Larsen machine, however, 
phenolic bonded plywood, internally pro- 
tected with Bokelite varnish and externally 
with synthetic enamel, has resulted in a sea¬ 
worthy hull which is easier and cheaper to 


Above: The Spencer-Larsen am¬ 
phibian. Below: Drawings showing 
how the stabilizing floats and land¬ 
ing wheels are combined and pivot¬ 
ed so the wheels may be retracted 




build in limited production than a meiai 
hull. 

The amphibian characteristics have been 
attained by making the two stabilizing 
floats and the landing gear into single units. 
When the front end of each float is pivoted 
upward, the main wheels are in contact with 
the ground, and the nose wheel is let down. 
The boat is then provided with a perfectly 
serviceable landing gear. But when the nose 
of each float is depressed, the wheels are 
laised simiihancoubly and are faired in be¬ 
hind the floats. The photograph shows the 
general lines of the amphibian; the eketcfiies 
illustrate the functioning of the combined 
water and land alighting gear. 

With a four cylinder Menasco engine de¬ 
veloping 125 horsepower, two occupants, 
and a useful load of 600 pounds, a re¬ 
spectable musing speed is obtained. A small, 
not too expensive amphibian is not available 
on the market at the present time, and in¬ 
telligent efforts to fill the gap will be wel- 
cometl by the aviation fraternity.—K. 


Finder 

A fter several months of intensive flight 
^ testing in scheduled service with an 
American Air Lines Douglas transport plane, 
the Sperry Gyroscope Company has made 
public announcement of its new automatic 
direction finder. Since November, 1937, air 
regulations have required that all transport 
planes should be equipped with a shielded 
loop antenna and a direction finder to help 
locate the airplane and to secure positive 
radio reception of the airway beams under 
adverse weather conditions. Many excellent 
devices have been put into service and have 
proved of great utility. 

The only drawback to these devices has 
been that they require close attention by the 
pilot, already burdened with other duties. 
The new direction finder not only achieves 
wliat previous devices have achieved, but 
functions automatically and continuously, to 
the great relief of the airman. 

With the automatic direction finder, the 
pilot is only required to tune to a station. 
The pointer on the dipl of the instrument 
indicates the exac bearing of the station 
and continues to give the bearing even up to 
the point of passing over the station. An¬ 
other valuable feature of the device is that it 
immediately shows the pilot when he has 
passed over a sution, to confirm the ‘‘cone 


Chairman of the C. A. A. 

P ERSONAL contact with Edward J, No¬ 
ble, Chairman of the Civil Aeronantfics 
Authority convinces ns that here is the right 
man for an important job, Mr. NoUe is not 
a care^ bureaucrat, not an over-zealous ire- 
former, but a quiet, capable busings pan, 
with the most sincere desire to advipica* 
American aviation. He is modestly atudyipg 

every phase ql the many |^W<lins fockii titib 
Authority 4Mtd comlhg to ndyoful^ 
thou|dk-oat decisimis, Every odhounheniaht 
coming from tlie Authority in HPilshtogton 
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w ^ 4i>y li«i«* 'Hie pil<rt 

etii, ttine oil i toward which be it 

^iag aiid obeep^e whether cir not the bead- 
itiC oi the airplane m coiutaiiily changing. 
II he then tunte the airplane to right or left 
until the hearing ie no longer changing, he 
can determine, by a aimple arithmetical 
proeM* the angle of drift or ‘^crab” that the 
plane muni take to make allowance for the 
wind. 

Stril another advantage Uthat beanngecan 
now be obtained when atatic conditions are 
ao bad that it is virtually imposMble to ob- 
tain a “mill'’ signal if operating the ordinary 
type of hand-operated loop. 

The instrument is so mounted as to have 
considerable appeal from the point of view 
of convenience. As our photograph indicates, 
the centrally located automatic direcuon 
hnder is mounted in a horizontal plane. 
Following the pointer, the pilot ran readily 
imagine what his course and hearings are 
over the earth below. 

Some marvellous things have her'ti done 
m demonstration. For example, the Douglas 
plane was able to locate a carefully hidden 
truck which was acting as a temporary trans¬ 
mitting station—A. K. 


The Libhascope 

NE of the most important pointin air¬ 
plane operathm is the correct balance 
or trim of the craft. ^ei change^ in cargo, 
consumption of furl, changes in pohilion of 
the passengers, all intriKlirce changes m the 
trim. Minor variations in the center of gravity 
position may be taken care of by the use of 
tabs or trimmers placed at the rear edge*! of 
the elevators. But the tabs must nut he asked 
to do too much or else both efficiency and 
control power are lost. Also, it is far better 
to know the location of the center of gravity 
at all times, so that necessary adjustments in 
weight position can be readily made. For¬ 
merly the operating personnel was provided 
with elaborate loading charts, and had to 
carry out complex computations. 

Now the job has been taken over by the 
Libraacope, made by the Meredith ln*«tru 
ment Company, which has no friction devices 
or springs to wear or deteriorate and carries 
on iu lower face a number of dials which 
indicate (as our photograph shows) landing 
gear position, the amount of oil and fuel in 
the tanks, ballitst, paisenger loads in vari¬ 
ous seats, cargo load, and so on. By moving 
th«i various knobs appropriately, and setting 


the weight adjustment to work, the operator 
(an read the total weight on the scale at the 
upper left hand corner. A change o\er (o 
‘iialance adjustment’’ indicates the center of 
gravity ponition on the right upper scale. We 
liavf operated the jn*srniment oiif'.eives at 
Newark Airport, and have been satisfied thal 
here is a simple, entirely practical, and high¬ 
ly useful device .—/4 K 

Catapulting \ Large 
Seaplane 

T HEKE are many plans lor nunincrtial 
operation acroiss the North Atlantic; the 
composite seaplane, the consirucUon of a 
seadrome in roid-Atlanlic, the use of a very 
fast, very clean landplane; the utilization of 
large flying boats with slopping places at the 
Bermudas or the Azores; the catapulting of 
heavily loaded seaplanes. We believe that the 
filial solution will be in the construction of 
\(ry large flying boats which will be able 
lo fly non-stop from New York to London, 
while carrying a commercial payload. But 
in the intermediate stage, the catapulting 
of a large seaplane from a mother surface 
vessel, as practiced by the Deutsche Luft¬ 
hansa, 18 an effective and successful method 
of operation. Recently the writer of these 
notes had the privilege of visiting the 
Fnesenlandf a surface vessel which is em¬ 
ployed in catapulting the Lufthansa’s sea¬ 
planes, and of observing the launching 
process. German engineers have worked out 


the catapulting system in good fashion. An 
air compressor, electrically driven, supplies 
air to huge cylinders with slow moving pis¬ 
tons. The irresistible power of the pistons, 
acting through sheaves and cables, sets the 
carnage into rapid motion without percepti¬ 
ble effort. The plane moves over the on¬ 
looker’s head and in a couple of seconds the 
huge seaplane js aloft and away. Even the 
most blase spectator gets a thrill when wit- 
nc'^sing this triumph of the mechanical en- 
gincer’N art — A. K 

Torturing the Landing 
Gear 

I N airplane construction the ships are sub¬ 
jected to severe loading tests, to destruc¬ 
tion if necessary, but it is not possible to 
submit them to quite the same degree of 



Landing gear torture anit 


n^ugh testing as is done with automobiles— 
the hazard to pilots would be too great* 
Nevertheless, aeronautical engineers are 
rapidly developing a technique which will 
give guarantee of strength and safety in the 
completed ship. Thus, Lockheed Aircraft 
has recently introduced a piece of test 
equipment for landing gears which is a de¬ 
cided addition to this art of destructive nr 
preventive testing. The three-wlieel landing 
gear, of the tricycle or nose wheel type> U 
towed behind a car. On the three wh^ls h 
mounted a rather fantastic looking structure^ 
on which the hrave test pilot takes his seat, 
and on ^idb tons cd pig iron oba be db^ 
tributed in varloMS ways. The vAieels are 
ptov^ed with airfdane brakes* IrCere m 
4ie tm methoda which thonpgbieers 

iwUbig aJeng at 40 to wtiW pdr 







Above: Loudspeekers in the belfry, 
and, nghtf the ehime amplifier. The 
chimes themselves are concealed be¬ 
hind a set of dummy organ pipes 


hour, the pilot suddenly locks one rear wheel 
brake. The three ions of steel framework 
and pig iion swerve sharply, rock, but do 
not lurn over. 

At the end of the runway a sieel plate is 
placed on the ground It is al>out 12 feet 
long, ten feet wide and heavily greased so 
that it is as slippery as ice. The tow car 
reaches a very high speed, and releases the 
tricycle landing gear ju&t before the greavd 
plate IS reached. The pilot bounces the ma¬ 
chine on the rough terrain, raises the front 
wheel and, while it is ofi the ground, turns 
it sidewise. On landing, then, it is in ex¬ 
actly the opposite position to that which all 
good landing wheels should assume for a 
proper landing. Violent “uhimmy’^ is thus in¬ 
duced, and the pilot is subjecting the gear 
to the most severe test possible. The muclune 
bounces, jolts, and then to top off, skids onto 
llie greased plate at 35 miles per hour. The 
front wheel swings around and the gear re¬ 
sumes normal operation, rolls ahead, and 
comes to a stop. That is to say, it should, if 
the designers have done a good job. Other¬ 
wise, the landing gear goes back to the ex 
perimcnlal shop, and the pilot probably to 
the hospital!— A. K. 


To Popularize Private 
Flying 

R umor has U that the C ivil Aeronautic*. 

Authority is seeking a method of 
stimulating private Hying, but there is no 
inkling of the precise plan to be employed. 
In the meantime we have learned of the 
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proposal of Alfred B» Bennett of the Bennett 
Air Service which has been well received in 
aviation circles. Mr* Bennett proposes that 
the Government should pay a student pilot 
$50 when he solos and when he has had 
ten hours of solo flying* With the modest 
rates of flying instruction now available on 
Taylor Cubs and other low-priced aircraft, 



the process of learning to fly would thus cost 
the young aviator practically nothing. 

This plan would lead to an enormous in¬ 
crease in the number of student pilots. 
Thence would follow an equally large in¬ 
crease in the number of small airports, and 
an important increase in the construction 
and sale of low-priced airplanes. 

In lime of war there would be an enor¬ 
mous reservoir of pilots from whom to select 
the men capable of mastering the art of pilot¬ 
ing a 300 -mile-an hour pursuit plane. With 
the dangerous and continued unbalance of 
the Federal Budget, every responsible citizen 
is loath to suggest any scheme, however 
meniorioiis which involves an increase of 
public expenditures. But of all the pro¬ 
pounded pump priming plans this appears to 
be one of the most meritorious.— K» 


Empty Belfries 

A SYSTEM of amplified chimes installed 
in an eastern church appears to have 
solved the problem of the empty bell towers 
in American churches. This system utilizes 


FEdRtlAltY * im 

as its source a set of 21 standard lubular 
chimes such as those used by musidaos. 
These are played from a small keyboard at* 
tached to the organ console and their sound 
is picked up by two microphones, placed 
for properly proportioned pick-up. These 
are standard crystal microphones and are 
fed into the mixing panel of a 250-watt am¬ 
plifier developed for this service by Trans¬ 
former Corporation of America. The heavy 
duty, hom-type loudspeakers, four of which 
are mounted in the bell tower, are fed 
through a low-impedance line and are cap¬ 
able of handling up to 160 watts output. 

Centrally located in a city which has an 
area of approximately ten square miles, it 
has never been found necessary to operate 
the system at full capacity. In fact both the 
amplifier and the loudspeakers provide more 
than ample reserve to take care of the surges 
which are characteristic of the initial “ham¬ 
mer thump” of the chimes, a feature which 
received the special attention of engineers in 
the design of the amplifier. 

So realistic is the sound reproduction of 
this sy^^tem that only a handful of the pop¬ 
ulace is aware that the church tower dws 
not house a genuine carillon consisting of 
massive bells. 

This is one heretofore empty bell tower 
that has been utilized to tlio entire satis¬ 
faction of everyone concerned—and at a 
very bmall fraction of the expenditure that 
would have been involved for genuine bells 


CORROSION PROOF 


ORE than five tons of Monel 
nuts, bolts, and special stnds 
are being used on the Fort Peck 
Duiti project, North Dakota, us fus- 
teners for valve seuts and rings. 


New Continuous Process 

FOR PROPUCING RaYON 

A NEW^ continuous process for the pro¬ 
duction of rayon, still America's fastest 
growing textile fiber, recently went into 
large-scale commercial use with the open¬ 
ing of a huge plant by (he Industrial Rayon 
Corporation at Painesville, Ohio. The plant 
will produce 12,000,000 pounds of complete 
ly processed rayon yarns per year. 

Starting with cellulose sheets at the top. 
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the prooeee finally wlnda completely finished 
rayon threads, ready for delivery to textile 
mills, on bobbins set low on the Boor. Differ^ 
ing from conventional procedure, the rayon 
is not spun and wound on the bobbins im¬ 
mediately after being formed, but is bleach¬ 
ed, shrunk, prepared, dried, and twisted be¬ 
fore being wound. 

Six years of research are represented in 
the plant, built at a cost of 111,500,000. A 
pilot plant has been in operation successfully 
for two years. Fourteen acres of floor space 
have been provided in the buildings of the 
windowless au:-conditioned plant. Daylight 
enters the factory through glass wall panels 
and monitors of glass block, 371,000 of 
which have been used in the factory, the 
laboratory, the power house, and auxiliary 
structures which, together, represent the 
largest glass block installation on record. 

Special machinery for handling the rayon 
in this new fashion was developed hy a aub- 
mdiary of the company. More exact conforma¬ 
tion to specifications is one of the advan¬ 
tages claimed for the process.—-Snenre Ser- 
vi( e 

Non-Flood Device 
For Batteries 

A new non-fiood device for automobile 
storage batteries, to meet prolilcms cre¬ 
ated by the modern practice of putting the 
battery under the hood, has been developed 
by engineers of The B. F. Goodrich Com¬ 
pany. According to the manufacturer, a bat¬ 
tery equipped with this device removes all 
fear that costly damage will come to engine 
parts through over-filling. 

Three hard rubber parts—a barrel with two 
air vents, vent cap, and specially designed 
cell cover—make up the assembly. The bar¬ 
rel is screwed into the under side of each 
cell cover before the battery is a'^semhlcd, 
a flange making it irremovable through the 
top of the cell cover when the battery is 
ready for service. A slotted lop is provided 
in which the vent cap slides sidewise when 
being removed or replaced. 

In operation, the barrel moves up when 
the vent cap is unscrewed and at the same 
lime the two air vents located on each aide 
of the barrel are closed, trapping air withm 
the cell. As water is added, the air forced 
to the top of the cell and when the elec¬ 
trolyte level reaches the bottom of the bar¬ 
rel, the air pocket beneath the cell cover 
pi events further addition of water. 

At this point, scientifically determined, a 
small amount of water collects in the bar¬ 
rel, indicating that the safe filling level has 


Below and rfgfu; New non-flood 
battery cap, showing how it works, 
ns describ^ in detail on this page 




For carrying explosives to 

been reached, with the non-flood device 
assuring sufficient space within the cell for 
ihe electrolyte to expand. 

The barrel is firmly anchored, and holds 
the vent cap securely in place when the cap 
IS screwed down. Air vents are opened, the 
trapptd air escapes, and the water remain¬ 
ing in the barrel flows freely into the cell, 
without bringing the battery solution above 
the safe level 

Just Wave the Magic 
Wand 

HE ph>sirs principle discovered by the 
scienti'st who rubbed a stick of ambei 
with wool and made cat’s fur stand on end 
IS used as the operating force m an inter- 
eMing toy airplane manufactured by The 
Mystoplaiie Company. Simply at the wave 
of a wand, tiny aluminum airplanes are 
made to remain in the air for several min¬ 
utes, executing strange gyrations and flying 
formations 

riu “Mysioplane” Set consists of a hard 



rubber wand tipped with aluminum, a wool 
rubbing cloth# and a generous supply of tiny 
aiuttiinum foil airplanes. The wand it rubbed 
. with the doth until a -negative charge of 
dectipdty ii ttorod up in the rubber, then 
one A>f the ^bj^lanes is touched with the 
wand, receiving li aimilar negative charge, 
Waving the yran^ Ihen in the vicinity of the 
airplane tepels the liny ship and causes it 


remote oil-field locations 

to climb, dive, bank and turn, and behave 
like an actual airplane. 

We predict that a lot of happy children 
are going to have a lot of fun watching Papa 
caper around the living room chasing a 
hunk of aluminum foil with a club. 

Ten Tires Float Oil 
Explorers 

AN makes earthquakes to order in the 
crude-oil explorations which grow 
more scientific every day. These earthquakes 
are set in motion by explosives, so their re¬ 
flections from subterranean layers of pre¬ 
historic rock can l>c measured in nearly a 
dozen ways 

Since the ancient rock formations that 
might pocket a hidden oil fortune occur as 
often under impassable Louisiana swamps as 
they do under the paved btroeis of Texas 
towns, man was compelled to devise a means 
to oveTcome marshy hazards. 

These swamps were literally impassable to 
humans until swamp buggies, such as the 
Continental Oil Company explosives truck 
shown in our photograpli, were built. This 
swamp buggy actually floats its weight of 
several tons over the “bottomless” mire on 
huge Firestone Ground Crip tires. Of course, 
the tires are kept at a low air pressure to 
cushion the truck’s testy cargo against jar¬ 
ring. 

No More Exploding 
Cows 

S OMETHING unusual in aluminum safety 
equipment U the Christiansen safety 
valve for cows, A rather common complaint 
of cows is too great indulgence in idfalla, 
with the result that the cow becomes badly 
bloated and in danger of death. 

The standard treatment for thia condition 
has been to ram a pitchfork into the cow’s 
ribs, puncturing the stomach and allotting 
the accumulated gas to escape. 8itxce this is 
.rather hard on the cow, Dt, P. J. 
sen developed an aluminum safoiy vidva with 
glass check ball# which is permaiientjy in¬ 
serted in the cow’s side. A cow which hoa^ 
this latest piece of spate^equipment eat 
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Mechaniral carrier for harvesting pineapples 


lU way through a held of alfalfa, and except 
for a slight whistle of gas through the valve, 
suffer no ill effects. 

The aluminum valve is light in weight and 
is not easily corroded by the weather and 
the escaping gas. 


Pineapple Harvesters 

S£ of 30 mechanical held fruit carriers 
during the 1938 harvesting season on 
the Hawaiian pmeapple plantations of the 
Hawaiian Pineapple Company, Ltd^ has con' 
VIneed botli workers and management that 
they effectively eliminate the most onerous 
feature of pineapple plantation employment. 

Prior to the use of the machines, planta* 
tion workers gathered the picked fruit along 
each row and earned it in bags on their backs 
to the end of the row where it was placed 
in boxes to be loaded onto trucks. The me¬ 
chanical corner, moving under its own 
power, 18 now accompanied down the row by 
two loaders who need merely lift the pre¬ 
viously picked pineapples from the lops of 
the plants and place them in one of the ma¬ 
chine's two hoppers. 

From the hoppers the fnni is fed auto¬ 
matically onto two elevators where the 


crown of each pineapple is cut off by a buzz 
saw. The elevators raise the pineapples to 
conveyors which carry them to the boxers, 
two of whom—-one for each conveyor—stand 
with their supply of boxes between the con¬ 
veyors, on the machine. At the end of the 
row the filled boxes are transferred directly 
from the carrier to motor trucks. 

Motive power for the earners is supplied 
by a Ford ‘*60” motor, giving them a top 
speed of 10 miles an hour. The elevators 
and conveyors are powered from a separate 
iwo-horsepower engine 

Accurate Picture 
Records of Salesmen’s 
Samples 

ANY a business argument over substi¬ 
tutions or incorrectly filled orders can 
be avoided through use of a new Kodak 
Sample Record Outfit. Clear, accurate, de¬ 
tailed pictures of a salesman’s sample con 
be made in a moment with this inexpensive, 
readily portable outfit—even by one who has 
not the least knowledge of photography. 
Regular snapshot film is used. Eight pic¬ 
tures—showing di^rent samples or differ- 





Fhotography inalbes poaalfite reeorAng nl aohiitlue<i sam'pli^ 





«llt «{ Ae 

tm a ZS^jant »oIl ol Aha. liniaitMr 

caa (tevalep thi# Aha, 8)ul p^ta coat but a 
few cents eacha 


Thus, the Sample Record Outfit provides 
a perfect means lor completing 'More 
records^ccurately, easily, Inexpensively— 
and avoiding disagreements, ill-feeling, and 
Ume-consuBiing, profitHHmsumhig correspon¬ 
dence when ddivered merchandise does not 
correspond with the sample hrom which it 


was ordered. 

The buyer places the salesman's sample 
inside the record outfit, along with a card 
bearing the catalog number as stated. He 
then presses a light swildi and touchea a 
shutter button. It’s as simple as that, and the 
result is a clear-cut, detailed picture of the 
sample actually shown. Nothing is left for 
argument or misunderstanding. The picture 
speaks for itself when compared with the 
delivered merchandise. And with this outfit, 


it*8 quicker to take a picture than to wait 
while a salesman writes out a long descrip¬ 


tion. 

Pictures taken with the Kodak Sample 
Record Outfit may be filed for use when re¬ 
ordering. More complete stock records may 
be kept, a picture of each article or style 
being attached to the proper inventory card. 
Any sample or object up lo 61{| inches high, 
11% inches long, and 4% inches deep can 
l)c pictured. 


FOOD 

DAILWAY dining cars serve ap- 
proximately 2$ million meals a 
year, the equivalent to serving every 
inhabitant of a city of nearly 23,000 
population with three meals a day 
for an entire year. 


Putting “B. O.” to Work 

B ody odor, is finding important industrial 
applications quite aside from its func¬ 
tion as much advertised “B. O.” in selling a 
particular brand of soap. Sebacic acid, im¬ 
portant constituent of human sweat, is being 
i^ynthesized and used in large quantities as 
an essential raw material in making softeners 
(plasticizers) for resin plastics and in mak¬ 
ing a new type of resin which yields a silk- 
like fiber far superior to ordinary rayons. 
Caproic acid (normal hexmc acid), which 
bears a relation to the body odor of goats 
which is similar to that of sebacic acid to 
humans, is finding numerous important uses 
since iu^aqpent synthesla has made it an in¬ 
dustrially available yatr material. 

No, the products made from these acids 
do not neoeasarliy haye the some odor. In ' 
fact, many of their industrially useful deriva¬ 
tives are odorless and still ethers actually 
possess pleasing fragrances.—D. ff, A. 


Hands Can Carry 
Dangerous Ga:rms 


H ow clew wp your bawl*? . „ 
The “reMmt** flora ol the anni aad 
hemls of Dr. S. Frk* of Johm 
kilt* Uniyenity Sbbwl «l, AltAibbic, 
ordioH, coBdRIjMi*, if 
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tfliUiwIe «r^ipr«»$ent in miomen« numbers* 
Hm tiwn^enU^ tmwevm* are conqparatively 
easy to remote or kl{l^ Not so with the resi¬ 
dents. 

|{ the hancb are in frequent contact with 
cOntmiiuaed objecU a danferously large 
prcmortian of the resident bacteria may be 
pathogeUa. In such cases it is almost impos¬ 
sible to disinfect the hands. In this hitherto 
unsuspected manner a person may become 
a carrier of virulent disease organisms, ac¬ 
cording to Dr* Price. 

After the long» elaborate, and painstaking 
scrubbing and disinfecting that the surgeon 
gives his hands before an operation, be suc¬ 
ceeds in reducing the number of bacteria to 
around 200,000. Then he puts on sterile rub¬ 
ber glovesi 

Dr. Price has tested various disinfectant a 
with a view to use in preparing the surgeon’s 
hands for an operation. A minimum of seven 
minutes with soap, warm water, and a good 
brush is needed to remove the transient bac¬ 
teria and fats, gross dirt and, incidentally, 
about half of the resident flora. 

Dr. Price has tested all the germicides in 
their effect on the resident bacteria. Some he 
finds good,some useless .—Science Service, 


Preserviivg Finished 
Lumber 

S TAIN and decay which attack wood are 
not entirely avoided by painting. Ginse- 
quently many toxic materials have been sug¬ 
gested for use in treating wood for its preser¬ 
vation before painting. The Western Pine 
Association has recently conducted careful 
comparative tests of some 43 such wood 
preservatives. As a result of these studies, 
four of the compounds tested have been 
shown to be effective. Of these, pentachloro- 
phenol, tetrachlorophenol, and 2*chloro-o- 
phenylidwnol are recommended for commer¬ 
cial use on lumber. A fourth compound, 
ortho-phenylphenol is also effective but at 
present Is loo expensive for commercial use. 
When dissolved in specified petroleum sol¬ 
vents and applied to finished millwork, these 
materials confer a hi|^ resistance to stain 
and decay over many years without interfer¬ 
ing with painting or otherwise causing trou¬ 
ble In the normal use of the lumber.—D. 
H. K. 


Cold Light (Luctte) 
Surgical Instruments 


A GROUP of surgical and dental instru¬ 
ments wbitdi concentrate li^t at any 
desiied poim, and piped fllumiiiatioa 
b^ging a powerft^ sterile beam of light 
intd the operating room without heat or 
idaie or danger of olectrka} ^ook^ have 
been mpde possiUe by Luoite (methyl 
methacrylate), die cryatal-olear and prac* 
tieally mdstaMMldb devido^ in the 
labqemoHpt cl Dm fi^ty of this 

ptasde^ ffim tinaitat ^ oartyfhg hght around 
curves, k tesponsiUe for the gd- 

f llw Milled loptyumetiu with 

1^ ^ tongue 
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Two uses of piped cold light. Left: In dental work. Right: Transillumination of 
a sinus. Note the illuminated area visible inst over the right eye of the patient 


tiingle instrument, the operator’s hands are 
left more free, and the examination is sim¬ 
plified. The source of the light is a small 
electric bulb at the base of the plastic de¬ 
pressor, which receives its current either 
from a cord, transfertnmg 110 volts to six 
volts, or from a flashlight base made for this 
especial purpose. 

The tongue depressor gives a white and 
bnlhanl light, allowing up the tissues in their 
truest color, because “Lucite” partially fil¬ 
lers out the infra-red rays. Moreover, the 
light is cold, because Lucite is a non¬ 
conductor of heal—a comfort factor for the 
patient; and is shadowJess because concen¬ 
trated at the exact point desired. A laryngeal 
prolie, designed principally for deep throat 
work, and useful in both diagnostic and 
operative piocedures, is anotlier dual-role 
instrument, combining light and probe in 
one. 

The double function and improved light 
mg qualities are also found tn a group of 
retractors. These instruments are used to 
bold liack the tissues while operating, afford¬ 
ing the surgeon a clearer view and better ac¬ 
cess to the field of operation. In these new 
illuminated retractors, here again there is the 
advantage that tlie curved shape and the ac¬ 
curate focusing of the light rays give better 
illumination to the field of operation. Also 
the elimination of heat, for certain retractor 
uses, is important to the patient’s comfort. 


Transiliuminators for various specific pur¬ 
poses, intended for diagnostic work—for ex¬ 
ample, the sinuses—are included in this 
senes of instruments made by the Curvhte 
Sales Company. 


POWER 

^HE combined output of the first 
three generators now under con« 
struction for Grand Coulee Dam 
will equal 324,000,(KMl wacts—enough 
electricity to light opproximately 
5,300,000 60-watt house lamps, or 
supply illumination to New York 
City and Chicago combined. 


Truckveyor 

A new cool truck device which offers 
a clean, quick, and economical way to 
deliver coal hy eliminating wheeling and 
shoveling and by reducing delivery costs, 
has been anounced by Gar Wood Induatries, 
Inc. 

The truckveyor, as this device is called, 
makes it possible for a truck to do the same 
work as a high-lift or double-elevating unit, 
such as chuting coal over long distances, 
into elevated bins and over terraces, and at 
the same time reducing the over-all hei|dtt 
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of the body as compared to a high-lHt, elim' 
inating excels weight, and permitting more 
pay load to be carried at considerably lower 
cost on the same si/« truck. 

The iriickveyor does not interfere with the 
use of the truck as an ordinary dump unit, 
when required, and it is not limited to coal 
deliveries, hut may he used for other com¬ 
modities as well. 

The tnickveyor con'^i^'ts of a niroiig, 
aluminum-alloy frame supporting a heavy- 
duty eight-inch rubber belt on two four inch 
aluminum pullevs, one at each end of the 
truckveyor. The drive pulley has a right- 
and left-hand gear box opeiaied by a flexible 
shaft which IB connected to the truck power 
take-oflf by means of an auxiliary shaft and 
universal joints. Hinged baffle plates and 
extension sides on the conveyor frame are 
provided to prevent BpdlagL When not in 
use, the truckveyor is carried in a compart 
ment hiidl inside the body, oi held on the 
outside by retaining Juaekets 


Acid Plants Use Rare 
Metal 

T ANTALHM, a relatively rate and expen¬ 
sive metal, is effecting important econ¬ 
omies in the manufarture of hydrochloric 
acid. Because the metal transmits heat 
readily and much heal is generated when 
hydrochloric acid gas is absorbed by water, 
absorbers built of tantalum are almost mid¬ 
gets compared with stoneware and fused 
silica plants which have previously been the 
rule. Tanjialum is one of the very few metals 
which will resist the attack of hot hydro¬ 
chloric acid, and, despite its high cost, plants 
built of it are more economical than ,ol(J 
style plants. A single absorbing column six 
inches in diameter and a little over six feet 
long has a capacity of 3000 pounds of 20- 
degree acid per hour. 

This and other developments in the use of 
tantalum are encouraging the Belgians to de¬ 
velop rich deposits of its ores in Belgium*s 
tropical African colonies.—/). H K, 


Voice-Powered Portable 
Telephone 


A PORTABLE telephone which gets iih 
power solely from the speaker’s vojrr 
and requires no external source of power 



Inside the batteryless phone 


was announced recently by the Western 
Electric Company. A measure of the new 
instrument’s effectiveness is gained from the 
fact that it will, with an efficient telephone 
line, transmit speech over distances In excess 
of 200 miles. 

The ‘‘magnetic” telephone, as tJie device 


is known, was designed by Bell Telephone 
Laboratories primarily for use in such places 
as railroad yards, ships, coal mines, construc¬ 
tion camps and similar locations where the 
need exists for simple, highly reliable, and 
portable communicaiion facilities. 

In size and shape the instrument resem- 
hles a child’s building block and its secret 
of operation rests in a small, though power- 



Voice-powered telephone that re¬ 
quires no battery. Hand crank is 
used only for calling the other paity 

fill, magnet. “Voice currents” are generated 
when the flux from this magnet is influenced 
by the motions of a metal diaphragm assem¬ 
bly vibrating under the impact of sound 
waves. An identical instrument at the re¬ 
ceiving end acts in reverse order to reconvert 
the voice currents into intelligible speech 
rounds. Each telephone is fltied with a small 
hand crank (or generating a signalling tone 
The “called parly” hears u shrill, distinctive 
note, similar to that emitted by a Arc siren, 
which IS especially capable of penetrating 
through noise. 

Protection against weather and mrehani- 
tal injury is provided by a semi-hard rubber 
housing, and convenient connection with the 
telephone line, a matter of a few seconds, 
19 made by means of a waterproof cord, the 
(onductors of which terminate in spring 
clips. . 


PLANES 

AMERICA’S aviation industry 
could triple its present pro¬ 
duction rate of 320 planes n month 
without greatly expanding its fac¬ 
tory facilities. According to a Sci¬ 
ence Service writer, there is only 
one potential brake: the need for 
a far greater number of highly 
skilled tool makers than are now 
employed in the industry and who 
would require time for (raining. 


A New Mold Material 

S cientists working with limestone, 
coke, and salt scored a victory over na¬ 
ture in the development of Koroseal, a syn¬ 
thetic product possessing nibher-likc proper¬ 
ties. After being tested for over four years, 
Korogel, a soft variety of Koroseal, n now 
being recommended and used as a mold 
material for casting plaster of Paris, cement 
and concrete, artificial marble, and almost 
any kind of synthetic stone. 

Korogel is not affected by water the 
common materials found in casting shops. 
Molds made from it do not require any siz¬ 
ing or other treatments between casts. It is 
not affected by atmo^herie conditions so 


that the same comppsition may be used in 
winter and in summer, it does not dry out or 
deteriorate with age, allowing molds to be 
stored for indefinite periods of time and still 
he usable. Korogel does not shrink, expand, 
or distort in service. If handled with reason¬ 
able care, over a thousand caste may be 
taken from the same mold. Cnlike rubber 
products which have been proposed for sim¬ 
ilar service, Korogel can he remelted and 
used over and over again. 

Small lots of Korogel can be melted 
readily In an ordinary enameled household 
double boiler, using in the outer container 
a high boiling oil as the healing bath, and 
heating over a gas burner. Larger lots can be 
melted by adapting the double boiler prin¬ 
ciple to equipment of the required size or 
by using electric heaters especially designed 
for the job. 

Having melted the material, it is allowed 
to stand without slirring or additional heat¬ 
ing until it has cooled to the point where it 
will just flow freely. The model over which 
the mold is to be made is arranged in the 
usual manner with all high points of the 
shell or retainer fully vented. Obviously, for 
objects such as plaques and other simple 
pieces an open-back mold is satinfactory and 
a shell 18 optional. The Korogel is poured 
slowly until the space allotted is filled. After 
pouring, the mold is allowed to stand until 
cold. At such time the model is removed and 
the mold is ready for use. 

Good Korogel molds can be obtained from 
models of wood, metal, glass, ordinary plas- 



Molds of Korogel are pliable, can 
he removed from casting undercuts 


ter of Pans, Hydrocal, metal casting plas¬ 
ter, Keene's cement, and almost any other 
rigid material which h not affected by tem¬ 
peratures of approximately 275 degrees, 
Fahrenheit. 

A greaf deal of pitblicity has not been 
given l^orogel thus far, the manufacturers 
and distributors preferring to carry on a 
conservative testing program with a few 
users. Adaptability to the service togeth^ 
with low operating costs is resulting in in¬ 
creased demands for the product.—S. L. 
Brous, B, Goodrich Company. 


Colored Licht for 
Motor Car Heaouchts 

M any thouMnd. of niotori.u use head*' 
lights giving a oelored liidtt in the be* 
lief that they potseM advantagei over white 
light of the same for.d^ing at iii|^ 
or in fog. It is, dalmed that whh ealem 
light, nbjeets. ffn the roaff are mote ^taaffy 
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that glare la jedueed, and that the 
colored rays penetrate iaither into iniat or 
fog. 

Legislation In France compellmg the use 
of headlights emitting yellow liglit has 
served to focus attention on this problem^ 
investigation >of which was undertaken by 
the British Medical Association. The Asso¬ 
ciation repotted that extravagant claims had 
been made for yellow headlights, and that 
no definite recommendations could he made 
in any direction. 

It is emphasized that, in deciding upon 
the relative merits of white light and colored 
light, it is of great importance to note that 
when colored glass is put in front of a 
lamp it not only colors the light, but also 
reduces its brightness. False conclusions are 
often drawn through failure to separate the 
effects of change of color from reduction 
of brightness. 

None of the claims made in favor of using 
a colored headlight beam, yellow in par¬ 
ticular, rather than a white beam of the 
same power, has been substantiated. The 
claim for a greater range of visibility in fog 
may be regarded as definitely disproved. As 
for the other claims of less glare ond great¬ 
er facility of vision, the evidence is incon- 
cliifiive, but it is apparent from the in for- 
mation at present available that no con- 
sideraliie advantage can be secured by using 
colored light. 


Rotating Record 
Systems 

T WO new and economical record systems 
that promise to make the office a new 
source of profits through savings in low cost 
of housing, increased volume of work per 



Revolving cord index wheel that 
shows the entire fare of any card 


opfn^ator and decreased amount of floor space 
required, have just been announced by the 
Diebold Safe & Lock Company. 

Years of laboratory and field research, in¬ 
cluding careful analysis and study of test 
installations under all kinds of operating 
conditions, brought to light the following as 
the desirable objectives for card filing sys¬ 
tems ; Systems should bring the cards to one 
common position fonroadingor posting; The 
entire face of each card should be in readable 
position; Both sides of the card should be 
qtdtUy available; All reference and posting 
worit ^ould be done at one posittoo—-desk 
hadgHt; AU readting and atretcHlng motions 
a)i6^ W hiimlnated in order to avoid un- 
WiddihMl fba operator. 


SCIENTIFIC AMERICAN 

Both Cardineer and Reveldex Filing Sys¬ 
tems have been designed to afford these 
every-day working advantages. They have 
made practical the application of rotation 
to record systems—^rotation that brings every 
card lo one common reading and writing 
position. 

The Cardineer is a molded plastic wheel, 
housed in either a metal cabinet or supported 



Another type of index wheel that 
greatly simplifies clerical card work 


on a stand. Ii is available in different di¬ 
ameters for housing from 1500 to 6000 carrU 
and will take care of cards five, six, and eight 
inches wide. The cards are threaded on 
metal bars through slotted holes punched in 
the bottom of the caids, the bars being at- 
lached to the wheel by means of a patented 
locking device For cberk or stamp posting, 
the cards need not be removed from the 
wheel If they are to be po'^ted by hand or 
machine, ih**y are rradily removed from the 
wheel with one hand, posted and returned 
with little effort. 

Reveldex wheels revolve in a horizontal 
plane instead of the vertical plane in which 
the Cardineer wheel revolves. Reveldex cards 
arc held at I wo points instead of one and arc 
miencied as reference records whereas Cardi¬ 
neer may he used for both reference and 
posting retords. 


animals, including many extinct apeciea, as 
well as hunting implements of flint and 
hone, were discovered in the bank of a drain¬ 
age canal more than 20 years ago. Among an¬ 
thropologists these finds have been the sub¬ 
ject of years of lively dispute 

Since the human remains were found only, 
a few feet below the surface some geologists 
suggest that they represent a burial that took 
place relatively late in geologic time. Others, 
arguing from the undisturbed condition of 
the layers of rock above, and from chemical 
analyses of the human and animal remains 
which revealed similar changes in mineral 
content, maintain that the human remains 
were contemporaneous with the remains of 
extinct animals which are known to be of 
Pleistocene age. 

Dr. Richards's findings support the latter 
view. He examined the layers of sand and 
sandstone in which the remains were found, 
as well as the overlying and underlying beds 
of shell, marl, muck, and limestone. The 
older or underlying Iieds, he slates, were laid 
down in periods when the Ice Age glaciers 
receded temporarily from northern latitudes, 
melting and feeding the seas, which then 
grew in depth and covered the coastal plain 
of Florida. 

Dr. Richards found that, during the Ice 
Age, Florida’s climate fluctuated much as 
did the climates in more northern latitudes. 
When ice sheets receded in the north, the 
climate was at least as warm as that of today, 
and when they advanced the climate was 
much cooler. 


Fertilizer Saves Beets 

G rowers of sugar beets* and refiners of 
’ sugar from them have suffered heavy 
losses fiom rotting of the vegelaliles in sloi- 
age piles Recent experiments have shown 
that fertilizing growing beei.s with phos¬ 
phates not only increases yield but at the 
same lime makes them substantially more re- 
si-^tanl to rotting Beets grown on soil de¬ 
ficient m phosphate are reported to rot three 
to five limes as fast as those properly fer¬ 
tilized.— I). //. A" 


Slainless-steel rooking utensils that 
are good-looking enough to he used 
on the table ore a new labor-saving 
device for the housewife. The one 
shown is o baking dish that came 
direct from the oven to the table 


Man No Newcomer in 
America 

B elief that primitive man lived in Flor¬ 
ida at the close of the Ice Age, from 
10,000 to 13,000 years ago, hunting the mas¬ 
todon, elephant and saber-toothed tiger, has 
received fresh confirmation from investiga¬ 
tions conducted by Dr. H. G. Richards of 
the New Jersey State Museum. 

In a report made public by the Geological 
Society of America, Df. Richards stales that 
he revisited the site of Vero Beach on the 
eastern shore of Florida^ where parts of three 
human'skelelons, associated with bones of 


Starch from Sweet 
Potatoes 

M anufacture ot high grade sure 

from sweet potatoes grown on cut-ove 
pine land in the South has proved commei 
daily successful on a scale of production c 
15 tons per day. The project seems to ofle 
promise in the agncuhural rehabilitation c 
the southern states hy providing a prolifi 
crop with a ready sale to supplement cotto 
and tobacco as cash crops* 

Yields as high as 500-600 bushels per aci 
have been realized in experimental planting 
of selected varieties of sweet potatoes i 
southern Mississippi where this industry hi 
been started. Average yields from mar 
plantings over a period of several years ha^ 
run as high as 300 bushels per acre, tiiei 
compare with a general average yield < 
sweet potatoes of 78 bushels per acre in tli 




Ululed Sifttet, Seleciion ol variety of planu 
and care of the crop account for the differ¬ 
ence. 

The aiarch manufaccttrinK process is simi¬ 
lar to that used in Europe and in Maine em¬ 
ploying white potatoes as raw material but 
is modified to meet conditions. [See also 
page 280, May, 1938, Scientific American.— 
Editor.] 

Development of the agricultural aspects of 
the sweet potato crop—-it has not heretofore 
been a large-scale farm product—is being 
pushed to make it fully profitable to the 
grower since the feasibility of the project 
has been demonstrated —0 H K 

How Fast Does Glass 
Break ? 

W HEN glass breaks the cracks move at 
the amazing speed of nearly a mile a 
second or more than 3000 miles an hour 
Tlie speed of cracks, kn(»wledge of which may 
lead to stronger and safer glass, was accu¬ 
rately rimed by high-speed photographic re¬ 
search at the Massachusetts Institute of 
Technology. 

The accompanying slop-motion photo¬ 
graph, made at an exposure of less than one- 
millionth of a second by Graduate Student 
Frederick £. Barstow and Professor Harold 
E. Edgerton, shows cracks radiating from the 
center of a piece of tempered glass and the 
formation of lateral cracks at the instant it 
was struck by a metal plunger, the dark 
spot at the center of the picture. Observe 



High-speed stop-motion photogroph 
that shows how cracks form in glass 


that the pattern of the cracks forms a per¬ 
fect circle, visual proof that all cracks grow 
at the same velocity. Radial cracks appear 
to move outward, while lateral fractures 
feccm to move inward. 


Pheasant-Chicken 

Hybrid 

A fter five years of experiment, the mcm- 
L hers of the Science Department of 
Avon Old Farms, a college preparatory 
school at Avon, Connecticut, have finally 
succeeded in crossing a pheasant cock and 
a game hen. So far as is known, this is the 
first time this has been done. The boys found 
that the secret lies in mating the birds in 
the fall rather than in the spring. 

The hybrid shows many chicken and 
pheasant characteristics. Both aeifes seem to 
poiisesa the red eye ring of the male idteae- 


am. A ring is present around fhe n^k of 
the birds similar to that ol the Ringrmk 
male but black in color instead of white. 
Plumage is markedly chicken in banding and 
color. 

The boys who successfully conducted this 
experiment are 12 to 14 years old and are 
members of the first two forms of the school. 



right shows that the nnprotecied surface of 
the same test panel is severely corroded 


Hydrogenated Rosin 

C OMMON pine rosin, which contains the 
cheapest organic acid and whose in¬ 
dustrial usefulness has been limited by its 
tendency to oxidize and discolor in use, has 
emerged from the process of hydrogenation 
as a virtually rejuvenated raw material. 
Treatment with hydrogen in the presence of 
a suitable catalyst improves the color of low- 
grade rosin until it is whiter than even the 
highest present grades. At the same time a 
change in the character of the rosin is pro¬ 
duced which prevents it from discoloring in 
sunlight. This process, which is covered by 
patents, is expected lo enlarge the usefulness 
of rosin materially.— D. H. K. 


V-8 Engines Get Novel 
Task 

AMONG the more unusual tasks performed 
xiL by automobile engines should be listed 
that of four V-8s in the Ford Motor Gimpa- 
ny*s new tire plant. The engines are operated 
for the exhaust gas they produce, and the 
power they make in the process is utilized to 
compress the gas. 

While at first glance this arrangement 
might seem to be an example of industrial 
bootstrap lifting, it actually is the solution 
of a problem found in ^curing’* tires. 

The curing process is one in which the 
lire, with a heavy rubber tube or curing 
bag inside, is placed in a mold and subjected 
to heat and pressure. This forms the tread 
and makes the tire tough and durable. As 
formerly done, steam was first shot into the 
curing bag under high pressure, then ft was 
drawn off and replaced by oomiiresaed air. 
The method waa entirely mccessfi^ but 
then was one drawbadc; beeanaa df the 


gnat hm and ttaygen ftt ^ 

air oaused the yubber ouring baga to dtp*' 
t^orate too rapidly. 

Tire engineers decided dtot nslng an liieit 
gas, one eontatoing no oxygen, instead pt 
compreaaed air, would solve this proUem. 
However^ to buy enouib inert gas a busy 
tire plant would be expensive, and ao they 
worked out the plan to make the gai with 
Ford V-8 engines, wHh the engines at the 
same time driving compressors to put the 
gas under the high pressure required. 

Running at a fixed speed, the four V-g 
engines on the job pri^uce about 14.500 
cubic feet of exhaust gas an hour, wKIct is 
precisely the amount the four compreasors 
are able to hamfle. llie exhaust gas is piped 
from the engines through a aeries of cleaning 
and filtering devices, and then goes into the 
compressors as harmless carbon dioxide and 
nitrogen. The compressors raise the pressure 
lo 450 pounds per squttre inch, and send the 
gas on to the curing molds. 


Ultra-Short Radio 
Waves Bend 

T he dream of using ultra-short radio 
waves as secret signalling means during 
wartime is receiving little encouragement 
from experiments undertaken at CaUfomia 
Institute of Technology, indicating that such 
waves—believed at first to travel solely in 
line-of-sight fashion—really can bend around 
the surface of the eailb. 

Prof. G. W. Potapenko and Dr. Paul S. 
Epstein of the Institute have recently com¬ 
pleted preliminary studies showing that 
waves of five meters and one meter length 
can be picked up at a distance of 18 miles 
at sea.—Science Service. 


Milk Bottle Hood 

V* 

A new mUk bottle hood that combines 
a pure aluminum band-seal and water¬ 
proof transparent window has recently been 
introduced in the dairy industry by Reynolds 
Metals Company. 

The new Srindoseal** is a pre-fonned metal 
cap that completely covers the top and 
clamps under the lip of the milk bottle. The 
transparent window permits visibility of the 
regubff printed paper plug. 

Advantages of the new metal hood to* 
elude: Elimination of stock of printed* pre¬ 
dated hoods; eliminathm of preparatory and 
priming costs; and dimtoation of printiag 
and embossing wearing away under king 
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Enralt with the 

lyxAOER Hamiltoi Iastitete? 


M ore than 50,000 
presidents and own¬ 
ers of American business 
concerns have enrolled with 
the Institute for executive 
training. 

Why? 

Because they know that 
organised knowledge of 
business is an essential 
qualificacion to every responsible executive. 

Because they know that modern business is too big 
to learn by personal experience alone. 

Became they know that the Institute has gathered 
the experience of the most successful business men of 
America and the proved principles and methods of 
thousands of companies; formulated and organized 
this knowledge for their use. 

Because they know that modern business has set new 
standards of executive competence and chat the Insti¬ 
tute training prepares them to meet these standards. 

To Executives and Coming Executives 
The Institute Offers 

ORGANIZED KNOWLEDGE of BUSINESS 

The Institute training is not for Presidents alone—but 
it h planned only for executives and ibose who are 
determined to become executives^ The Institute offers 
the knowledge and training without which no man is 



qualified for executive re¬ 
sponsibility. 

For more than a quarter- 
century the Institute has 
been preparing men for 
business management, giv¬ 
ing them the thorough, or¬ 
ganized knowledge of pro¬ 
duction, marketing, finance* 
and accounting essential to 
competent administration. Many of those enrolled have 
been ranking executives who recognized their need for 
better equipment; many others have been far-sighted 
men, twenty-five years of age and upward, prepar¬ 
ing in advance for the opportunities they know will 
come. 

If you belong in either of these two groups the Insti¬ 
tute offers you the ideas, experience, methods, and 
judgment of the most successful business men of Amer¬ 
ica, formulated and organized to give you a confident 
mastery of tested, modern business principles and 
practice. 

If you are determined to command a higher pUce in 
American business life, to qualify fully for executive 
responsibility, to win for yourself financial indepen¬ 
dence, then you will want to read ^'Forging Ahead in 
Business*' with its important message to men who 
want to go far in business. A new edition of this fa¬ 
mous book is ready and we will gladly send you a copy 
free. Just mail the coupon. 


AnNNn; iMshiMs lMd«rs who have 

helpaiilaM# SM tnatltiita'feaiirM and Sarvlea are: 

c- FooHs Corp.;Tkom»» J. Presi- 

' * MteHitu Carp.; Alhtd P. S«o«n, Jr.. Ciair- 

filtkltttia Kurfl, Iniuranct Company 

'' ’ “ ' Vhe-Prtstdtm, E. 1. ^luPont de 

pioiiw Presidrat, Air-Coadjthning 

' <». tonfii»le, Prtsidtni, Mtrcamilt- 

Vice-Prnidaat, Goodyear 
Board «/ tAraaors, 
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To the 

ALEXANDER HAMILTON INSTITUTE^ 

1>7 Aitof Place, New York, N. Y, 

Please mail me, without cost or dbligatiOfr. a 
df *Torgtng Ahead in Business.^ 

Name , , .... 

Business Address.. ... 
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INDUSTRIAL and LABORATORY EQUIPMENT 
AT UNUSUAL PRICES 


conditions. Tire metal floods are ittkinMieii 
in silver, Kold, copper, and standard colori 
to distinguish between grades of milk or 
between competitive dairies. 


HEAVY DUTY TWIN COMPRESSOR 


Complete automatic twin cylinder 
outfit fully equipped with a heavy 
duty Vi H.P. motor, air tank (300 
lbs. test—150 lbs. A.W.P.), auto¬ 
matic adjustable pressure switch, 
gauge, check valve, safety valve and 
drainer, etc Delivers 150 lbs. pres¬ 
sure. Displacement 1.7 cu. ft, per min. 

Model 8 H T ^4 

12 ' X 14 " tenk A C. 110 v 60 oyolf $47 60 
16 " X 30 " tank AC HO v €0 eyole $57 60 


Lor9a stock of oir comprotsors. Va H.F. to 20 H.P. A.C. ond D.C., all 
voltogos, 1 to 120 C.P.M. displocomont, bollt for oil roqulromonts. 
AdditioRol data on roquost. 




Latest Model Compressor 

Suitable for 

FACTORY. LABORATORY or HOME 





Control Eloctric Immorslon Hootors 




Siiftsble fur hrsilng lldiiJiik lunki krtilrn «ir (1 KW 
raises temperature H khUoiis per iKuir Pitted 

for 1H" lluraO Can be used as 110 2.1() voU 

(H* 8 heal 110 volt 

(too Watt S6 00 1200 Wilt $8 75 

750 8 SO 2000 ' 10.25 

8000 $12 00 

We bs^e on hand a Inrse larlriy atrip (spare) heaiees 
Quotations on teouesi 


Idea] spraying outfit for all liquldi such as paints, 
enamela, etc 4'an also be used for cleaning tire 
Inflating, and general punuises Equipped wlili 
Oeneral Blertrle, M HP a v motor Quincy air com- 
preasQT, adjustable safety vahe and 100 lb elr 
gauge A heary duty Plummer spray gun with 15 
reel of boee Weighs only AO lbs Pilc«^4A |RA 
Complete *ntf ready fer eperetlen 9 a> 7 e 9 \# 


BRONZE GEAR AND CENTRIFUGAL PUMPS 


Suitable for Marine, Labora- 
lories, Factory, Home, Etc. 

:AR CCNTRirUGAL«->‘ 


bo 1 Cenlrlfugitl Pump oult. Inlet outlet Price $ ft 00 With A C molor $22.00 

‘ i/' • $17 60 . $20 00 




Civar Piiiiip nnl\ 



Price $ 9 00 With A (' motor $22.00 

$10.00. $23.50 

$1150. $26.00 

$12 50 ‘ * $28.00 

$15 00 $32.50 

‘ $16 50 $46.00 

$48 80 


MOTOR DRIVIN PORCCO DRAFT BLOWERS 


T^ VK 
q 

H P 

Mio 

RPM 

1750 

CIT FT. MIN 
160 

INLET 

4V/' 

OUTLET 

PRICE 

$13.00 

oVz 


17.10 

350 

«vr 

334" 

20 SO 

1 

M) 

1750 

535 

6 " 


25 SO 


>4 

1750 

950 

7 

6 " 

80 00 



1750 

1600 

6‘//' 

7 " 

63.00 


PUK'KE qrOTEl) ARE FOR AC 110 V 60 CYCLES ONLY. 
OTHER VOLTAGES ON REQUEST. 


PIONEER AIR COMPRESSOR CO., Inc. 


SIGHT 

fact (hat 23 porcent of United 
^ States citisena have poor eye¬ 
sight before they reach 20, and 48 
percent before 40, ns recorded by 
the Illuminating Engineering So¬ 
ciety and American InHtitute of 
Architects recently, Indicates the 
need for better schoolroom lighting. 


Natubal Gas Storage 

T he storage of surplus natural gas in dc' 
pleted gas sands during periods of low 
consumption is an important conservation 
' measure, and a boon to distributing com¬ 
panies. Most of these companies procure 
their gas both from natural gas reservoirs 
and by purchase of gas that is a by-product 
of oil production and natural gasoline ex¬ 
traction. Due to the use of natural gas fox 
heating, I he greatest demand for it is dur¬ 
ing the winter, while the greatest supply of 
the by-prodiut is available during the sum¬ 
mer, frequently at a relatively low cost. 
Stored at low cost in underground reservoirs 
favorably located with relation to large 
markets, it reduces the load on long trans¬ 
mission line systems during periods of peak 
demand and may obviate the need for heavy 
investment in new pipe lines. 

Practically 100 percent of the gas stored 
in an exhausted held may be recoxcred if 
the held is protected against oBsel drilling, 
if the formation is impervious to leakage, 
j and if the old wells are tightly sealed. 

I Early in 19.36, Oklahoma Natural Gas 
I Company examined ft small held in Tulsa 
I County from winch most of the gas had 
i been exhausted. The original rock pressure 
in this pool had been 560 pounds per square 
inch. Several paying wells had been drilled 
and approximately 500,000 cubic feet of gas 
bad been removed from the held before the 
pressure had declined to about 100 pounds 
per square inch. A series of dry holes showed 
that the pool was geologically closed and 
dehned the limits of the pool which cov¬ 
ered an area of nearly 160 acres. 

In order that the entire area occupied by 
this reservoir might be covered by contract, 
the Company secured storage rights upon 
approximately 360 acres. In addition, a regu¬ 
lar hve-year commercial oil and gas lease 
was eit^uted. The ^as remaining in the 
reservoir that could be removed if the pres¬ 
sure were reduced to 50 pounds per square 
inch was calculated and the owners reim¬ 
bursed. After the necessary rights had been 
acquired, all the abaadobed v^lls we^ 
checked for proper pluggifig, and two wellft 
were left for the purpose of introdudng and 
later extracting gas. During the ioxninat of 
1937, gas which could be bought at a lo# 
price from gasolino^^gtraGticiii wM 

injected Into the depleted sands 
of a compressor. The reservoir waalHl^ 
rather slowly in order that eAsermiogt dl 
the resulting prcHure could 
noted. Apptoalmotety tTjQOOjiMO c^ie laat 
of gas was bijeotad Into theVk|er^ and 
the preseiire increased to 232'^mii^ per 


IIB B. CHAMitRB BT 


NIW YORK CITY, N. Y, 
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ANOTHIR WINNfR/ 

Highest Quality 

ARItTO CHIONOftRAPH 



T1UXPI1CCV 

TIm iMrt ArUttf Witch-Wrl«t Watch CcmblnatUn 
A uvcntaan-iawaf mcvMiiafit enwccil In ■ beautifully 
fnhlaiitd ImpvrM ttalilMi itacf cate Fine Entilth 
flfckln ctrap aii4 cttal buckle 

I* HiU Iwn dW f«r rrllabk Tlni»>K«*t>tnc 

i . Prevmnn ntoft W»Mh r^pniln^ I-Aili pnond* ui> 10 >li) Mlmit--- 
TllAPKXlt fMtUr* for rtlmlMMtlnl InWrnpitMiit* 

« TaIpnMtM mullne* for Iwllbt* or I i«l)Ui{tii d)»titirr hv 


ftUAlIttiWsCO I nil I MbIdM HMtihir IfHii CjOOO 

hTMhMmI 4«rpr( fur 1 FMtr Ki'rClAl U\L^ Ml 

Stmt Rifdaf In yallaw paid filled, Lift t70 00 # Jh-UU 

SPECIAL 149.00 

In UK colld odd, Lift $123.00, SPECIAL $07 90 


Sent C 0 D. er Send Cheek er Meaty Order to 
ARISTO IMPORT CO. INC. 

Oepi OS, S$0 Fifth Ave . M Y C 


“SPAYinAVIATION 


Me aei AJrnne PItet 1 Kem up to OOOOP m 
yeaei Or nn Airplane Meohenie at flOOO 
• yearl Veu can train at Chia LINCOLN 

OOVUNMINT APPMOVSD tOMOOL for 

u (««ud iwy |HHiUM>n tn A« lAtlr)n Lt«rri tn (ty 
InM, modyrn Alri»l«MM rviwtr knd o^e ImuI 
ftir. r«ft inntttTv. di>tl|ii nnd liiiHd nwl AlrHitn^t 
Wr iriartt )on tiaw a.^ OraduBUm in b»- 

cafint iKiakioiv* I'arl tlmr •inploym. ni fur 
tmrd and roum vkili<. trumiii#. 1VKii£ 
TfilMY (ur comptcip lnJorniatlon 

Lincoln Airdane A Flyini Sebeel 
650 Aircraft SIdt« Lfiteoln. Nebratka 



QUICK ARITHMETIC 
CALCULATE IN A JIFFY 

(*)rirkt lime berprit. hitokkrrprie RcrminiHniit Irmh. 
rrt, et( Mair time and Inmire aciuiaiv mIHi new 
ihurt and eaty lueihnd of raluilathni With It >i>ii 
I an tolvp lurh pmlJlcma hi the fidloulnc nienigllj ~ 
2240 * ISiHi- 27720 ur 000 k 004' 000OJ4 Knit i1« 
tHlli end iwiriiKing proul' tent KHKB 

Arllh-Mtfie Dapt 8 Elmhurct, III. 


ARMY-NAVY Boraaint 

}Ierrrta(4iB $ 73 I Tart, hrlt t 6C 

3fRehrtr-hn]o $1.90 Bope Lirtit $ 7$ 

Army Peddle $6.$9 I f" P JIunlliiK knife $1 25 

Hprlnklteld rifle 50/70 $3.50 

lOSK i'aihIoji 206 pHirei of plstolM, armor khmk diirRerr 
elr , mailed fur 50 centt SpeiUI rlreuUi for 3< BianM> 
BitabUalied IfUi 

PRANCIS 8ANNERMAN SONS, Ml Brwdway. NYC. 


USED CAR SECRETS REVEALED! 

Avoid fyn cars Rolect a maalmuni value auto- 
nobUn wUh USED CAR VALUE GUIDE Dia< 
cover weak and strong points Inside buying 
facia revealed by experts Thotiaands praise Its 
use. Send 29o to AuttMeSlli RMiaroli Bureau, 
Dspt. Mt, S20 It- Mt^liaa Ave, CMeate, III. 


Nkw automatic AODER^ C5.75 



dint eeiy It'c vt^tirete, 
irjUde and eeaUy upereted 


naked addtni 

quick, duraii__ _ 

Cspaclty $ ooluninc. Have time, brain 
work and ermri $0,600 pleaied 
Tully guaraiHeed, PriiW 
llvered. Adentc wented. 
ft. temrrn. 


nwnera Pti 
t8 7$ dellv 



GEARS 

Ml ttMfc^liSMidlats Dslivsnf 


lar*, ffwel Md«)«en 


*4 ied«)«en fereM 
ialM*e<MnlMe«. Biii 

uteM Miokil aWM of aV ^ 

i RAtty Mm prlelH aimI tHaefrlM, 


.ftra. Ato. A 


mtCAW «BAt WORRS 

Im^Tn CRRdCO, HL 


square inch. Starting some two months later^ 
during the winter months, withdrawals were 
made in accordance with market demands 
in Tulsa. By the end of the winter nearly 
79,623,000 cubic feel had been withdrawn, 
about 2,500,000 cubic feel in excess of input, 
and the pressure of the reservoir still was 
50 pounds per square inch above the pres¬ 
sure at the time the injection of gas was 
begun. The reason for this increase in pres¬ 
sure is not known exactly, but it may be 
due ip ehcroachment of water m tlie reser¬ 
voir space sometime after starting the in¬ 
jection of gas. 

Due to the fad that a relatively small 
amount of equipment was necessary to 
handle the gas, and no great expense was 
involved in securing the storage rights and 
placing the welts in condition, the total com 
per 1000 cubic feel for storing and extract¬ 
ing this gas was below the standard held 
price in this area,—,S/o/ic & Webster Bulle¬ 
tin 


Radio Trouble-Shooter 

E LKCTRICAL tommiinicalinn has be¬ 
come a vital parr of modern living- 
on sea and land, in business and in the home 
The transmitting and receiving apparatus 
lias reached a high state of development, but 
since it is machinery, the fact is recognized 
that It might get out of order Hence one 
of the major problems encountered m the 
communication field is to rejiair the break 
down when it occurs. Naturally, this must be 
done quickly and accurately 

An entirely new method of diagnosing 
trouble in radio and television transmitters 



Chanalyst 


and receivers, public-address systems, and 
other devices in which vacuum lubes are 
used, has been made possible by the 
Rider Chanalyst. Heretofore, trouble-shoot¬ 
ing methods have been based upon testing 
the static condition of individual components 
of the device, upon operating voltages, con¬ 
tinuity checks, and the like, but these meth¬ 
ods were uncertain and time-consuming. 
With this new instrument, it is possible to 
determine how different circuits are func¬ 
tioning without disturbing the performance 
uf the apparatus as a whole and when that 
portion of the unit is found in which the 
signal departs from normal, the cause of the 
trouble is sought m that particular loca¬ 
tion with such secondary tests is those men¬ 
tioned above. 

Essentially the Rider Chanalyst consists 
of radio-frtquency and audio-frequency chan¬ 
nels terminating in electron-ray indicator 
tubes, by means of Which the signal itself 
can be traced and studied in its course 
through the apparatus and without disturb¬ 
ing the delicate balance of the several cir¬ 
cuits. An ukra-sensUive electronic volimet^ 
provides a ttotna tor nieOatirlfig accuraidy 


\ 
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A NEW LOW PRICK 

for the leading 
Sun Lamp in the world 

A GENUINE 

HANOVIA ALPINE ; 
HOME SON LAMP 

NOW sell, for only 

$ 70.50 

FOB FACTORY 


Unquestionably, the leading 
home generator of ultraviolet light, 
this marvelous lamp should not be 
confused with cheaper imitations. 
The Hanovia Alpine Home Sun 
Lamp generates eleven powerful 
wavelengths covering the entire 
useful and beneficial range of 
ultraviolet light. It takes but a few 
minutes—after a snap of the 
switch—for a complete, invigor¬ 
ating, healthful ultraviolet sun 
bath Regular sun bathing under 
this lamp builds resistance against 
colds and common ailments,gives 
a ruddy outdoor appearance 

For full details write 
to DepL 336^B 


HANOVIA 

CHEMICAL a MANUFACTURINQ CO. 
LMberaiorttt & Mem O^bte—Newerk, N. /. 


Ha 

AIR 


CIbIr’b Metail Tmlie 
ARTV All KlMtrlr 
all WAVE 



Horn Mml Tuhrn^Ofmm AIMaimb 


Omi§f Simt 
•/ Um kind 
im 

$km $t»orl4 


TT. B. Patrat Nq 
$. 0S6.256 0|>«r- 

fttM on A C «r 
D.C S«]r-C«n- 
telnedPowsr Sup¬ 
ply. 


^ POWBKfUL-W C. in»n. Jr., of iPrc^GoneoL E. I.. 
lotioG 13 foroisn lUttooi Uw flnt llaiiy Aw Bcmtt 

ownen rwort rmpilon rram^ tain, DurliaA Oonwiiiy, 
Bom* and avan AuipaUa «••». KadM foowtUm 
on Indoor aortal PoHoa calif, ^natoula, Mdo. waailMr 
reportf. airptano and TraniiAUantlo eoiS«rMiti«M 
apoaker on ftrona tutlooa. _ 


apoaker on ftrona 
CXllfPLICTB Amn__^_ 
fary paitf, tnftructlaiM. 
coilf. tuboa. Iona warn 
roady to wlro, 





iciLMnwM a Via 

H. ^ Cism. Chfa# f mtoMT 

ALUfo momafniNn nniima 

OaffcOM if«MaOtaM«N*w«M4irH.«. 
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®:i)e Cbftors! lEletommenb 

Best Sellers in Science 


(Revised List) 

«5flTI I FSS GROWTH OF PLANTS— By Carleion ElUs and Milton If . Sumney, 

oraoNSTsKoN cE'pebUSSVnVh h «""■ 

^riFivrF FXPERIENCES WITH HOME EQUIPMENT—Wy C. /. Lynde. 

A l;i)ok of 20t) simple home iilckH haswi <m pUyKkal laws, vuoh expeilmeiu being UlustraU-U 
and ItH principle exphtliicd $1 35 PoNtjmtd 

EAT AND KEEP FIT—iJy Jacob Buckstein, M.U. . ^ „ 

A pojHiIar ircaJUi* on foods, \ltainlus and cognate subjects, with InstructlonB tor dieting 
“-$1 10 postpaid ^ f 

KNOWING VOURTREES-ByG.H.Ci>«mgwootL 

Fifty common tree-^ of the rnlied Siules. ea<h tree dtscuased In a two-pase 

pUluroa of a tspkal tiee of foliage <ir fruit and of the trunk and a drawing of the InlUd 

Siulps showing iiijlurnl innge of a Mir’ ai ^Mv 

THE ENGINEER’S SKETCH-BOOK OF MECHANICAL MOVEMENTS By 
Thomas Vf^alter Barber. 

Working drawings of ptaitfcam e\vt\ conceivable mon-ment device, appliance and con¬ 
trivance emploMHl in the design ami constnutlou of nnuhlneu for evert purpose Nemlv 

THE MATTHeV^^OR^^ NEW INTERNATIONAL ATLAS AND ILLUS¬ 
TRATED GAZETTEER. ^ ^ 

Complete detailed maps of all sections of the world plus a gazetteer with coinpaj^ descriptions 
of counlrles. cities and pliysh ai features UlRlily recommended as an office or home 
reference—$3.t0 postpaid r. n j jt. t. m n 

A MARRIAGE MANUAL—By Hannah M. Stone, M.D., and Abraham Stone, MXh 
A nractlcal ciilde lo stx and marriage covering fitness for marriage, methatilsm of re- 
pioductlon, prevention of tonceptlori, and similar vital subjecta. Anawera questions most 
often asked these authors bv theli consulUnts--^2,60 pos^tald « n 

THE ART AND SCIENCE OF MARRIAGE—By Esther B. Tietz, M.D., Ph.D., 

and Charles K. fTewhert, Ph.D. , * *, 

A well-balanced, aiitliorltatke «tud> of the body and Its functions. Including the repn- 
diictive system and a practical discussion of courtsldp and marriage Recommended espetlulh 
for engaged coutdes $2 60 pi)8lpald 

SCIENTIFIC METHOD—Bv f. IF. ITeiiatwiy. , ,k. . i. r i i. 

All omnibus of the sclentlftc method for tluihe who wish to learn to think stralglit (.learh 
written for the seilous person who, after reading It, will feel that hU thinking processes 
have been melted down and recast—$3 85 postpaid „ „ „ , , * » • 

LIGHTING IDEAS IN PHOTOGRAPHY—By William Herrschafl and Jacob 
Deschtn, Editor, “Gnmero Angles'* Siicnlific American. 

Complete photographic lighting for the amateur giving fundamentals and methods, fully 
portrayed by descriptions dlAgrams, and examples —$2<85 postpaid 

COLOR PHOTOGRAPHY FOR THE AMATEUR—By Keith Henney. 

All the Information you uted In order to take up this branch of photograpliv or lo get better 
results In It Clmractcrlsths, losts, etc of various methods of color pliotography for the 
amateur - $3 W postpaid _ _ „ _ _ „ 

JEWELRY, GEM CUTTING AND METALCRAFT—By William T. Baxter. 

An Invaluable uld to workera In any of the hobbles treated In It The numerous Ilhistratlnns 
tell much of a piarttjal nature, the names and addresses of dealer sourcea of materials are 
given In full—12 60 postpaid „ , 

THE HANDY MAN’S HANDBOOK—Bv C T. Schneler. 

Fourth edition of n verv popular book—a pniithal manual on the use of tools and how to do 
all sorts of odd Jobs around the home—$1 10 postpaid . ■ u 

ARMATURE WINDING—By David P. Moreton, Carl H. Dunlap, L. R. DrinkalL 
ConstriK tlon, winding, and repairing of A (' and li C motors and generators all steps 
clearly shown In photographs and drawings Practical.—$2.10 postpaid 
ATOMIC ARTILLERY—By John KeUock Robertion. 

Electrons protons, positrons plvotons neutronB, and cosmic rays In plain wnguage 
traiiMmiitution of the elemeutfl and manufttcture of artificial radloai tlvity—$2.35 iwstpaid 
STARCRAFT -Bv W illiam H. Barton, Jr. and Joseph Maron Joseph, 

Praclleal study of the skies liuluding those parts of jsrowu-up astronomy which can be 
explained to a vouth—for keen youngsters and adults—$2.60 postpaid 

SHIPS OF THE WORLD’S BATTLEFLEETS—Edited by Pay^Lieut. Comdr. 
E. C. TalbouBooth, R.N.R. 

Easenllal facts Tegardlng the prliulpal ships In the navies of the Important Powers, with de- 
tails of construction, allhouotte drawings, and a large number of photographs—$t 60 poatpuld 

THE MYSTERIOUS UNIVERSE—By Sir James Jeans. 

(overs a remarkably broad territory, touching on everything now In modern phyalcs, as 
trophyaU8, and cosmology Manv men of science now are leaning toward a non maierlattatlc 
Interpretation of the universe and Jeaus Is one of these -“(Formerly %i 40 ) Now $1.10 postpaid. 

THE ROMANCE OF ASTRONOMY—By Florence A. GrondaL 
The author willes for the average reader w'ho would like to know more about the stars and 
the planets Her bonk brings to life the facts of astronomy through picture and story Illiis- 
trated with striking photogiaplia and diagrams - (Formerly $5 00) $1,85 postpaid. 

. SNAKES OF THE WORLD—By Rnymond L. Difmnrs. 

rrnhabiv the most readable attractive and extensive discussion of tile subject yet offered to 
the general reader It dlsiussen the nioie tlian ‘JOOO different kinds of snakes A superb 
(olleitlon of lllustratlonH—(Formerly $0 (K) ) $2.16 postpaid 

fIf rile us for in/ormufion on I>ooIfs on any subject which interests you.) 


For Sale bv: 

SciENTiFK, American, 24 Wcat 40th Street, New York City 

I endosc | for wliich please forward at onee books Nos, 
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all o.c. voJiRgea tip to 500 rolts wlihdut 
fering with the operation of the clrcwls by 
loading, as I he input resisiance of the UM^ier 
19 10 megohms. For aural or visual inepectlou 
of the signal, provision is made loi plugging- 
in head-phones or a cathode-ray oscillograph. 

While the Chanalyst is especially adapted 
for lest work, it readily lends itself to class¬ 
room and lecture demonstrations as a com- 
pariMin receiver. 


Playghounds in the 
Air FOR Everyone! 

T he “Ciiy of Tomorrow.” recently dis¬ 
played in New \ork. proposed that aide- 
walks of the future be covered with “bounc¬ 
ing.” re»ilient materiaU lo reduce walking 
fatigue and to deaden the noise of millions 
of moving feet 

Tins idea is by no means new. bhock- 
absorbing surfaccN for outside walking and 
other aclivitJCM—deckn, walks, and roofs— 
have long been souglu. It has been realized 
lhal the development of a suitable resilient 
material would permit the wholesale con 
version of acres of flat city roofs inio recre¬ 
ational areas, open lo the sun and safe from 
traffic in ihc streets below 

The recent development by engineers of 
The Ccloiex Corporation of a resilient wear¬ 
ing surface for exterior use le aimed at thi^ 
problem After a long senes of lesls the 
material has now come into practical use 
under the appropriate name of “Promenade 
Traffic Top.” 

Traffic Top js a bagasse fiber board iiii- 
prognated with selected bitumens by a spe¬ 
cial process. This board, left naturally black, 
or coated with an elastic color finish, may 
be bonded to any rigid base, it is claimed 
When used as a roof surfacing, it may be 
applied directly upon the built-up membrane 
of the roof. When used on a walk or ramp. 
ii9 menu fact urers recommend that it be 
cemented direrlly to the concrete, wood, or 
composition base The cement u^ed should 
be either a hut brushed-on asphalt, or a 
cold asphalt adhesive that has been pre- 
pared expressly for tins purpose by the 
makers of tlie board. 

Good traction is claimed for the board, 
even when wet. For tins reason, it is recom¬ 
mended as a promenade surface around 
swimming pools, or wherever there is a con¬ 
tinually wet condition. All exposed surfaces 
subject to fool or light wheeled traffic may 
be covered with it. A concrete tennis court, 
for example, when covered with green Traf¬ 
fic Top, has much the “give’ and the color 
of a real lawn court. 

Playgrounds, roof tops, courts, and pedes¬ 
trian aUpToaches in tobooU, hospitals, apart¬ 
ments, office buildings, hotels, and residences 
may he advanlageotisly covered with U. It 
makes an ideal surface for residential play 
roofs, since It will reduce transmission of 
noise of moving feet to the rooms below. 
It is light in weight—lighter, in fact, th«i 
a conventional slag roof—and requires no 
extra supporting construction. 


Fusio) Quartz Solves 
C k>LOR Movie Problem 

C lear fused quartz, a fwoduet of 

ergl Electric*# Thomson meRtf^h Ulhpr* 
atory it Lynu^ Maasaohmetls,* hpl 
given an exceptional asaigmnent ^In 
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tioD piptttre liidiistry. It h «0 solved a prob* 
lem that arose with natural*color ptctures 
and, tft a reauU, a feature movie, soon to be 
shown, wiD have a scene depicting an old 
southern gentleman arguing with his negro 
servant about some pork chops, while 
through the dining room windows can be 
seen several thoroughbred horses grazing 
peacefully in a beautiful green Kentucky 


meadow. 

The dining room in question is on a 
Los Angeles motion picture Mage. Outside 


an 


■ Projectors 




M-Fused quartz 
el ummtzed 
mirrora 


Tron® lucent 
/ screen 



room 

_Camera taking 

new picture 

How three projet tors were used re- 
renlly to produce u ^Voniposite'* 
shot in n new color motion picture 

the windows is a translucent M'reen called 
a “transparent’* by the him (oik. The mea¬ 
dow and horses arc projeclf*d on this screen 
from the back, with a motion picture pro¬ 
jector, and appear as nuiural as nature from 
the front side through the dining room win¬ 
dows. 

In the days of “black and while” pictures 
this was simple. The camera taking the new 
picture and the machine projecting the back¬ 
ground were driven by synehroni/ed sel^yn 
motors so that no flicker could be seen on 
the background in the new picture. 

Then came color, and the technique was 
changed overnight. The amount of light re¬ 
quired to take a picture in natural colors 
was two or more times greater than that re¬ 
quired for black and white. It simply was 
not possible to get enough light from one 
projection machine for the average size back¬ 
ground in color and in motion. 

As a matter of flict, three projectors are 
required, and they must opi^rate in exact 
tyndurottism^ and in synchronism with the 
camera Ukittg the new picture. This part 
wkf ensy, lor selsyn motors took care of that. 
Bnt toini^o proleoted image clear and 
camerni must project from 




TTAVE YOU unrealized hopes? Are 
^ ^ the better things of life always 
just beyond your reach? 

Times have changed - but have 
you? Do you still believe that some 
were born to have eventful lives - 
to have fame, fortune, and power, 
and still others destined to be mere 
plodders? Are you able to demon¬ 
strate a change in your affairs, to 
put your circumstances in order, 
and move forward to a better sta¬ 
tion in life? If not, it Is time that 
you adopt a nrte psychology of lift 
and learn to MASTER YOUR 
PROBLEMS, 

It takes no greater mental effort 
to achieve results you know 

how. Successful living is the oldest 
art in the world. It consists of de¬ 
veloping initiative, foresight, and 
the ability to combine experiences 
Into new and workable Ideas. The 
knowledge of this art was acquired 
In centuries past through the per¬ 
sonal sacrifices of .the ancient sages, 
who dared to investigate life's mys¬ 


teries. Their discoveries of the 
secret functionings of man's mind 
have been preserved by the Rosi- 
crucians, an age-old, world-wide 
fraternity (not a religious organi¬ 
zation). 

The Rosicrucians Offer 
To You 

—if you have the courage to break 
away from limited forms of thinking, 
these same simply expressed truths 
of life, which have led thousands 
to a joyous method of better living. 
If you arc sincere—use the coupon 
below and secure the fascinating 
free book, ''The Secret Heritage/' 
which tells how you may receive 
this knowledge. 

-USE THIS GIFT COUPON- 

SCRIBE H M. Y. 

The Rosicrucians (amorc) 

San Jose, California 

Please send free copy of Scaled Book, 
which 1 shall read as directed. 

Name 

Address 

Citjf Staff 


SBe Rosicrucians (AMORC) (Not a religioug organisation) 
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v(My nearly the same point, much nearer the 
^anie point than their physical size woulil 
permit. 

Tins was solved by having one camera 
shoot directly at the screen from a point di> 
reel I y away from ils center. The other two 
project against mirrors set at 45*degree an¬ 
gles. This may be understood clearly by re* 
ferring to the sketch. The mirrors are so 
placed that, standing directly in front of one 
of the projectors and looking into its lens, 
the len^r^' of the three projectors appear to 
he equally spaced about an imaginary circle 
wliose diameter m scarcely greater than the 
diameter of one of the lenses. 

Because of the intense heat, ordinary sil- 
\er(’d glass mirrors could not he used, so 
(»eiieral Electnc Mipplied aliiininired fused 
quartz plale% accurately grotiiul to wave 
length. The silveri'd glass reflett<»rs first tried 
icquired rehnishing after a few hours of use, 
the fused quart/ mirrors have opcralcil 
motiih after month with complete satisfai 
tion 


' New Element (?) 

G erman research workers report a hith¬ 
erto unknown product of radioactive 
trunsforination whu h may b( a new element 
1'he properties of the material biiggest that 
It IS eku'iridinm with an atomic number of 
95 Previously ii has lieen gem rally agreed 
among ehemisls that there could not reason 
alily he more than 92 elements and that there 
was no Use searching for others since all 92 
arc known Perhaps, as this suggests, there 
arc new eltiiifuls yet to he found —/> H K 


Ie You Find a 
Meteorite 

T HKRL may he “stones from Heaven” m 
youi cloorvard If so, the Smithsonian 
Institution, at Washington, D. C., would likt‘ 
to add tin ni to its collection Scores of sup¬ 
posed meteorites ore sent to the Smithsonian 
experts for identification. Llsually they arc 
almost exactly the opposite of what a meteor 
really is, due to a popular misconception of 
what such an objc'c't should be F'olks see a 
^liootmg star—a blaze of fire in the sky. They 
assume from this that the stone itself should 
be burned to a crisp when it hiU the earth 
As a rewnlt the most frequent specimen sent 
111 f(U identification is a chunk of slag from 
some furnace. 

Actually, if you pick up a stone fhal seems 
exceptionally heavy for its size, it is well to 
make incpiinefi. Meleoiites are about the 
lieaviest of rocks. Some of them are pure iron 
and nic^kel Even in an iron manufacturing 
district, lumps of pure iron are very rare, 
and if you find one anywhere else the 
chances are greatly in favor of its origin in 
outer <spare 

Even the so-called “stony meteorites” con¬ 
tain a good deal of iron and are heavy 
enough, compared With ordinary atones, to 
arouse suspicion. A good way to get cor¬ 
roborative evidence is to take such a fetone to 
the grindstone and grind away a small bit of 
surface. H you find the area thus exposed 
speckled with iron particles, the cliances are 
rather good that you have a meteorite. Doj^ 
not injure the exterior surface too much, as 
It is of interest to the students of meteorites. 

The discovery of a meteor ia always worth 
while to the finder, although the value U not 
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S?0 Ufcei you tir Central America, ItB on a MImImIpbI 
River «ru>u» ta Europe Via motor freloMer, 

or earfO-pauoflWor oil ip, the pleaiant way thoutandi of 
teachere, phyiioiatto. authero—^ven movie itar»-Hlo Lorpe 
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■hipping men tay it'e worth your money Send coin or 
stamp! 
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A book that it worth your reading SOe 

./// ihric books ($1 10 \qI\u ) i<>i $1 

MARIAN PUBLICATIONS, Dapt FS 
270 Lafayette Street Nrw York City 


oppertunitleo to 
afford to travel. 
Low Colt Travel 


I SELL PATENTS j 

If ton w i^h to arid \f w Prodiu fn Mmi line, j 
«ir h.uc a Patent to ''(11, write* iiit- i 

CHARLES A. SCOTT 

Kstabliehrtl 1000 I 

773 SA Garoom Ava. Rocheeier, N. Y I 


LANGUAGES 

Made Jl.XL'dyt^ By 

LINGUAPHdNE 


This ama^inff new Metliod enables \oti, i;i 
voi/r oim honn , to speak ant! read am of 
J'l foreign languaKes in an incredibK short 
time Kndorsccl by leading iini\cisit> pio- 
fessors and thousands of men and wonun 
as the (luickest, Min]>l< st and most tlionm^h j 
langiMKe method Send for i.italogne .ind 
J'RLE Trial Offer 

LINGUAPHONE INSTITUTE 

82-A Rockefeller Center, New York City 













Counters 




/wco«Ma« no C<w« 


Established 1853 

Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

74 Branches located in 


80 great an is often Mieved, Init it will bring 
a very good return for a day's work. 

It IS Hometiraes wondered why a meteorite 
oan sinke the earth without setting every- 
llung on fire if it lands in cornhu'-fihle ma¬ 
terial. Strangely enough such an ohjint 
might not he too warm to hold in the hands 
It entered tlie earth’s atmosphere far colder 
ilian anything on earth could possibly get 
except m u special laboratory It made its 
whole journey to earth in a few seconds 
Only an extn*mcly ihin layer on the outer 
surface was heated and this heal (ltd not 
liave time to penetrate the interior ^o. if you 
should happen to see one of these halls of 
tile strike llie earth rush to it and set how 
warm it leully m. There js only a slight 
idianee that il will he liol enough to burn 
your fingers. There is at lea^i an etpial 
rham e that tlie inptet)r!le may he covered 
witii fiiist 


KuKHKRU.KX Pll.LOW 

Block 

I N answi r to the wolf spread demand for 
a roinpart, sound insulated pillow Idoek, 
SKF Industries, Inc, is introducing the 
Kuhberflex pillow block This new unit com¬ 
prises a self locking heal ing of the well- 
known SKF Cnp-lock type. This beating is 
inherently aligning, thus compensating for 


a ■ '■■■ 


. 1 ' 


inaccuracies of set-up and conditions of 
shaft misalignment without binding or in any 

way impairing the load carrying rapacity of 

ihe bearing In addition, the use of this unit 

brings about manufacturing economies he- 

cause It ri'Quires no machining of the shaft. 

I’he hearing is encased in a pressed steel 

housing equipped with felt seals to exclude 

dirt The housing is provided with means for 
lubricating the hearing The hearing and 
housing are surrounded with an elastic ma¬ 

terial having special sound absorbing char¬ 
acteristics, and the material has been special- 
l> treated to make U impervious to oil and 

grease. 

Free from the ohjeciionahle vibration usu¬ 

ally associated with rubber mountings, this 
unit carries substantial loads under practi¬ 

cally all operating conditions. Its construc¬ 
tion facilitates mounting. The units are first 
being released in the and P shaft sizes. 


Measuring Ten-Mil¬ 
lionths OF AN Inch 


Gr«af«r New York 

Msmber ol fha Federal Depotit Iniurance 
Corporation 


A fter a rainy day, the puddles in a city 
. street are often covered with surface 
films of oil, which reflect bright patches and 
streaks of color. A streak of oil seven mil- 
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lionths of an inch ihicfc hau a straw-yellow 
color, while a streak nine millionths of an 
in(‘h thick appears red The colored areas 
thus constitute an accurate contour map of 
the “topography’^ of ihe oil film, the scale 
of contour levels from one color to the next 
being one or two millionths of an inch. 

The colors reflected by transparent films 
having thicknesses less than five lOO^OOOths 
of an inch, called interference colors, have 
been understood since ihe days of Isaac 
Newton, However, until 1934 no method was 
known of building standard films of known 
tliirkness which could be u'^ed as color gages 
for mea-^uring films of unknown thickness. 

A method which was devised in the Gen¬ 
eral Eleolno Research Laboratory employs 
hIjccIs of barium stearate which have a uni¬ 
form thickness of one ]0,000,000ih of on 
jnrh. Each sheet consists of a single laver of 
molecules of barium blearalc The la>pr is 
prepared by placing a small omouni of 
slcanr acid on water containing a barium 
salt. The individual mol ecu) es of wbii h the 
'-learic acid is composed endeavor to attach 
theriT^elves to the water surface, with the 
result that the stearic acid spreads out over 
the water until each molecule ha*? a place 
on llw "iirfare 'I'he molecular layers are 
tiansferred to a metal surface b> a dipping 
pnxp'KS at a rale of alioul 20 layers per min¬ 
ute. 

Color gages are made bv building on a 
polished chromium plate^ a scries of steps 
having 21, 41, 61, 81, and up to 201 layers 
of barium stearate Thebc steps have thick¬ 
nesses of two, four, SIX, eight millionths of 
ail inch, whuh is the range of ihukness in 
j whicli films reflect most vivid interference 
colors. Films of other substances such as 
iron oxides, showing interference colors, are 
measured by comparing the color of the 
oxide with the colors of the steps of the 
gage. 

In Lcrtajii ranges of the color senes, the 
f've can easily detect differences of thickness 
of one 10,000,000ih of an inch By means of 
sill I able optical apparatus, differences of 
one 100,000,000th of an inch are measured. 
This means that single molecular layers of 
many substances which are of utmost in- 
tert‘st to the biologist, chemist, or physicist 
ran be measured quantitatively by the color 
change which a single layer causes when dc 
posited on lop of a baniini-stearate film 

Dr Katharine Blodgett 


tf l/MAN beings breathe into the 
atmosphere about half a billion 
tons of carbon dioxide u year, while 
all our rliimnevfi pour forth some 
three bill ion tons. 


Traivsparent Splint 
Award 

M edical science is aided by the new 
transparent plastic Lucite splint which 
won first award in the Scientific Group of 
the Third Annual Modern Plastics Compe¬ 
tition, sponsored by Modern Plastics Maga- 
zine. 

1 he humanitarian service rendered by this 
new development is perceived m the fact 
that, in replacing former metal, plaster, or 
Wood splints for holding hone breaks or 




I^TERGO-HllRilOR 

(the ainRle picture Ster wM tcop<|) 

Other useful and entertain¬ 
ing optical devices: BEAUTY 
MIRROR--CARD and PHO¬ 
TO STEREO-MIRROR--- 
X-RAY STEREO-MIRROR. 

Order a flf^ereci-Afirror or one of 
its varieties today. Price $2.25. 
Sente O D,—Money-back guar¬ 
antee. 

Literature on requeat 

JVu'Mirror Co. Brid^eportg Conn. 


100 Paths To a Living 

103 p«e«*. |1 poetpaid, difGCl from us. 

Free-Lancing for 40 Magaainea 

320 paa««. g2 pOGtpoid, dimt from w* 

I Writing for Real Money— 
Advertising Work 

l44 pagM. 11 pOBtpoid, diroct from tis. 

These books, all standard binding, are by 
Edward Mott Woolley Failure or medi¬ 
ocrity are avoidable evils in a vast number 
of cases There is a bridge that crosses the 
gap between obscurity and success, and 
this bridge is built upon INFORMATION. 

E. M, Woolley A*B6ci«mB, PviblitliotB 
71 Park Av«. PotMic, N. J. ! 

-WANTED—MEN- 

lo ra*t S ina lAc NoveltUi, Toy Autot, Athtrsn rtc ! 
1 au txi done in any ayare rtxan. baarment or xarax« and 
no ex(>erlen<^ n<Krea«ary A ran <ip(Kir<unity for IdM tu 
d#Toto ibar* nr full time fo profitable work Apply only 
If >(>u mean atrtctV bualneai, ilatlnx ase and apace 
aralUble Wrfie Depi a. 

MfTAL CAST PRODUCTS CO. 

liti laitM a«Hia Naw York Ciky 


GIVI YOUR NIW ITIMS 

lit thm Bloetrieml A Ffrs Rrovofttfoai FMda 
■ quick psrson to person introduction to na¬ 
tional authorities who inBuaocs mIm. We 
alto know all the abort cuts to getting local 
approvels and ordinance changes. 

JAMES STEEL MAHAN 

201 N. WELLS ST. CHICAGO. ILL. 


WANTED: 

Partilir to assist in developing a mechan¬ 
ical scale with multi-power and weight 
transform into large generator. Address 

BOX 2,000. % BNefftWe Amerteaa 
24 West 40th 8t.. New Vtvh, N. Y. 
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• The Editor trill OvncCiih 
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s^NCH 

SMNISH-OERMAN 

orlTAUAN 

ATONCE’^ 

It'i Almoftt beyond belief how MUdly 
>'ou ctn 1e«rn to H|>eek FRENCH, 
GERMAN. BPANIBH or ITALIAN 
With the CerthiMliOM Short -Cut 
Method. Thousands in all walks of 
life have quickly learned 
If you Want to make more money 
—If you want a better fioaltton— 
kreater menUl development—’greater 
ctaai conma ^njoynuni of life—higher social po- 
tiUon. or If you want to travel, learn to speak a 
fertifa laaiitape. You can do It. quJckh, easily, 
(laoroughly. the Certlaa learp*hy*|litenint wa). 

rail sooK 

reutd. YOU CAN Pns book telli 
how) Hall mioeo at one« for thl« 
fror InmA ‘Tlie Osctlaaahoaa gkert- 
Cet.'* whloh lelli you how you can 
learn lo eprak a forelsn lanauago 
at oner Addma Certlaa Aeadeiny. 

Suite Jit lU Weet 40tfc Street. 

New Verk City, N. V. 


sciEkTirrc American 

fractures in place in the finger, upper arm, ] 
or ieg, it ie now potaible to observe the skin 
and wound without removal from the mem- i 
ber, and also to take clear and accurate X> 
ray pictures through the splint. 

The Lucite splint is light in weight, but 
strong enough lor the purpose. It permits a 
neat medical dressing, and does not react 
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A Whole Teal Shop 



WANTED: MANUSCRim 


New York Book PubUtlier rrapr^irtilly soJtcltg 
worlhwhlle menuertipu for publlrelUei on 
Rnyatty or Co-operallve bents 
FOSTUNY'S, PuMlilMre-^ay West 44 St . N 


Y C. 


Splints of transparent plastic 


to the skin, and feels neither hot nor cold. It 
can be easily shaped by dipping in boiling 
water, and then bending, and, consequently, 
can be re-used end re-shaped. 

The Lucite plastic used is produced by the 
Plastics Department of £. 1. dii Pont de 
Nemours & Co, Inc The splinirt were con¬ 
ceived by Dr. K U' Probst. 


POOR EYESIGHT? 

Try the new PIKE Electric Reader 
A boon for elderly people and others with 
poor eyesight. Wonderful for doctors, 
Bcientists and draftsmen. Write lor free 
informadon and details of this new in¬ 
vention that makea reading matter 
times larger. 

E. W. PIKE 4 CO.. CRANFORO, NEW JERSEY 


ELP FOR INVENTORS! 

MlUloiit luiv* been miide fr»tn Ideie properly de¬ 
veloped end prulerted 8e»(l ut a ruuub ikrtch or 
monel of ywir linentltm end we hHI lubmlt coin 
plelo repprl barked to ibUly yeera eRperlrmr 
l^Milldeiitlal aervU'e. bank refereiu'ei furnished 
ilodern equipment We elio minufaiture linen- 
tloiw In any qnanthle* at low i-oei tree booklet 
’Maklns Inramlnnt Pay ’ eenl on request 

CRESCENT TOOL COMPANY. Dept H.Cincinnati. 0 


Marking Ink for Class 

T he problem uf marking on glass or 
vitreous enameled surfaces has appar- 
' ently been solved by a new type of marking 
I ink recently perfected The ink may be ap 
I plied, with a steel or other pen or a mark¬ 
ing brush, lo the glass surface, preferably 
warmed, and when dry is resistant to all 
types of dcstriiclive agents, including strong 
acids and alkalies even when hot, and the 
common organic solvents. The ink itself is 
non-corrosive and non-flammable, m which 
respects It 18 more convenient than hydro- 
fluonc and marking fluids and organic siih- 
btancps- A) H K 


Smooth, steady power at 
your finger tips. Un« 
matched performance, i 
with our own CUSTOM 
BUILT precision motor. ^ 

For work on all materials.g^^^^^^V «f 
URei200aoce8Sories,lnter- Wwrlt 

changeable In casy^orldng chuck to grind, drill, 
polish, engrave, sharpen, carve, aand, saw, rout, cut, 
etc. Set upjritop anywhere, plug 
FlttMt, Past- in AC or uC aocket. 

STANDARD MODEL 
Tool (Shown above), 20,000 r.p.in. 
for Its Wt. 16 oz. $10,75 postpaid witti 
Weight 3 Accessories. D^UXE 
MODEL, 25,000 r.p tn. Wt. 12 
oz $f$«90 postpaid with 6 
Accessories. 

agr A DgMONSniATfON 

at Hardware, Tool or Dept. 
Stores or order either model on 
iO-Oays Money^back Trial. 

CATALOO 

Complete Information on 
Hand^ Products and their wide 
application in crafts work and 
industry all over the world. 

CMsa|sWMIIIM.Ca.,1ieiW Msmsft.Bipl SIUttlasMF«- 

O Send Catalog G Standard G DeLuxe □ Send C,O.D. 
JV ame 
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Cbamleal Gavdenlsig 

GROW Flowers, Fruits, Vegetables, wdth- 
mit soil. Make money growing plantb 
in water Indoors during winter Weighed 
Chemicals, Formula, Instructions, $1 00 
postpaid 

GORDON LABORATORlfiS 
309 Fifth Avs., Dspt. S., Nsw York, N. Y. 


1 Soldering Aluminum 

A luminum is hard to solder because of 
. the oxide film that forms on it, ac- 
I cording to The Fouttdryf which stales that 
j molten solder will not wet or alloy with alum¬ 
inum covered with oxide. The most practical 
method, it says, is to abrade I lie surface of 
the aluminum under a film of molten solder 
so that the solder can wet the freshly ex¬ 
posed surface before it comes in contact with 
the air. When a small amount of solder has 
been melted on (he surface, the solder is 
rubbed or worked with a wire brush. This 
abrades (he surface, removes the oxide, and 
exposes a clean surface. 



Emerimental and Model Work 

yino iRNtrumontf oiuf Kino Uarhinory 
inrontlotii Dovolapoil 
Spoclol TooU. Biot. Oooo CutLiog. Etc. 

HENRY ZUHR. me., in umyett* St, N. Y. 0. 




vltoa otudy 
MV a«i 
0. 


Simple—When You 
Know the Answer 

A fter an amateur has given up finding 
. fossUi in a given locality, a professional 
paleontologist often will go to the same 
loTAlity, walk directly to a definite spot and 
unearth fossils, mucK to the amateur’s puz- 
dement. Accordingly, the amateur often as^ 
serta that the professional must smell the 
fossils, lor there apparently is no other way 
by which he could locate them. There is, 
however: the professional knows many a 
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W SELLING INVENTIONS 

I F you have an invention—or an idea for one— 
you should read our Free Books They tell 
how the patent laws protect you Why your in¬ 
vention needs protection What a registered 
patent attorney can do foi you How to make 
your sketcli and description (we semi you a free 
Form) Our books also tell how some inv^entors 
have secured financial assistance 
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sign that the amateur never notices. And so 
It Is with the archeologist, who seems to 
know where to look for buried human arti¬ 
facts when there seemingly are no visible 
mgns or clues. Again, however, it is often 
“««) simple” when the exjiUnation has been 
given, For example: 

Not only is vegetation more luxuriant over 
ihe SUPS of abandoned human villages in the 
Far North but it is composed of different 
varieties, says Dr, Ales Hrdlicka, Stnitli- 
soman lns| notion Curaior of Physical An¬ 
thropology, who for 12 years has conducted 
an heological explorations in Alaska and the 
Aleutian Islands, Some plants seem not only 
1o follow the footsteps of man but to cling 
tcnanously to the remains of his aeiilements 
and to hts graves. 

“One of the main results of these explora¬ 
tions,” says Dr. Ilrdlicka in a recent report 
to Stirnrc, “lias been the location of literally 
hundreds of more or lens ancient sites They 
cov( r from approximately one half to moie 
than ten acres They are kitchen middens 
and village sites coniliined, iheir accumula 
tions reach in depth from a few feet jn Bonie 
to more than 16 feet in others, and while 
some are fairly late others shitw human oc¬ 
cupancy of many ccnltines 

“The uppirmost of llieir deposits reach 
from histoiic to pre-hisionc time. The accii- 
miiialioiifB consist of ashes, shells, sea urchin 
spines, rotted wood and sod, bones of fish, 
birds and various mammals, blown silt, and 
all the organic refuse and cultural objects of 
such cominiinuies. In their constituents, 
depth, and other conditions, thev are laigelj 
different from the bud of tlic surrounding 
country 

“Owing to these factor^, the sites present 
wide and m some cases seemingly almost i 
absolute boianual differences from the rest 
of tluir n giou With some experience il is 
possible to delect smli an old village site as 
far as it can be seen with some clearness. 
Its vegetation is darker and much richer in 
development It somtamus naches to over 
four, five, and in some cases six feel in 
iiejght. At close range, moreovi r, it is seen 
to ronsj^l materially of different species of 
plant from those of the neighborhood Some 
of these plants apparently exist nowhere else 
m the region, while not a few of those m the 
vicinity, in turn, do not grow on the bile of 
the human liabilation 

“Apparently under different physical and 
chemical conditions in the ground the same 
region may produee very different and richer 
flora than is eharacteristic of the region un¬ 
der ordinary conditions” 


( i HKi NT ru j I r i i\ 
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(The Editor wil! appreciate it if 
you will mention 5cienfi^c Amer¬ 
ican when writing for any of 
the puh/icafio/15 listed below) 


Huniinc With tfif Microscope, hy Gay 
lord Johnson, is a 96-pagp book, thor¬ 
oughly illustrated with line drawings, that 
“tells all” about the int< resting hobby of 
mieroseopy. It describes the uses of simple 
lenses as well as of compound microscopes, 
and gives instructions for making and using 
accessory equipment. “What to Look for 
With the Microscope” and “How to do 
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Are You — 

' '^putting yoar spare time to 
good advantage? 

^ N one of the many who arc 
seeking a new field to eii* 
ter? 

s seeking a means to save 
money wherever possible? 

If you are, here i» 
a practical golution 
to your problem, 

HOPKINS’ 

CYCLOPEDIA 

OF 

FORMULAS 

Is the foundation for the 
beginning of a fascinating 
hobby; the groundwork on 
which to build a practical 
knowledge of useful chemi¬ 
cal facts. 

Is the foundation for 
hundreds of suggestions for 
those who are seeking sala¬ 
ble articles which can he 
manufactured at home 
profitably on a small scale. 


TF you want to save money 
on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnishes, 
adhesives, antiseptics, 
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them from the 15000 form¬ 
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pages of 
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Microscopic Dclectiro Work*’ are only two 
of the six highly informative chapters. 
Leisure League 0 / America^ 30 Rockefeller 
Pinza, New York City,—35 cents. 


The Odsekvfr*s Handbook contains plan* 
etary and lunar data for each month of 
1939, also star charts and numerous tables 
and summaries having practical value to 
amateur astronomers, very many of whom 
obtain the booklet each year from The Royal 
Astronomical Society of Canada, 19S CoU 
lege Street, Toronto, Ontario, Canada, for 
25 cents 


CoLtiMBIAN C<)LLOIl)AL CaRBONS is 0 194- 
page book with semi flexible cover**, 
which deals with the industrial uses of col¬ 
loidal carbon in the mantiracturc of rubber, 
inks and paints, and various other compom- 
tioris Attractively illustrated and complete 
m every respect. Binner & Smith ( o, 41 
East 42 Street^ New York City —$l 50 


l]ni ii>\u NT Caialocl'E, designed ispecially 
for radio “haras,” service mtn, and sound 
equipment men, comprises 44 pages and has 
been compiled by an old time “ham” who is 
as familiar with quality requirements as arc 
the users of the equipment listed. Sears, 
Hnebuck and Co, Chicago, Illinois—Gratis 


MoiitRN ENLAnciNG TECHNIQUE, by Hanns 
Neumann, is a beautifully illustrated 54- 
page l>ook that deals with the whole sub¬ 
ject of photographic enlarging from “Why 
negatives are enlarged” straight through to 
“Mistakes, and how to recognise them” It 
covers enlargers in general, the dai krooni 
and Its equipment, negatives and enlarging 
papers, exposure, and all steps in the entire 
process. The numerous illustrations assmi 
in an understanding of the comprelicnsive 
text. Burleigh Brooks, Inc,, 127 West 42 
Street, New York City —60 cents 


SAfEiv IN bitri. is a 20-page illustrated 
pamphlet that tells briefly the running 
story of industrial safely, particularly as 
applied to workers m steel plants It deals 
With such things as protective clothing, safe 
operation of machinery, avoiding dangerous 
fulls, and so on. American Iron and Steel 
Institute, 350 Fifth Avenue, Neiv York City. 
— Gratis, 


The Mercury Switch of Tomorrow, Bulie- 
tin No, 500, is an eight-page pamphlet 
which describes Durakool Mercury Switches, 
wliich are now finding wide application m 
industry in general. “Few indeed are the 
switching jobs which cannot be done more 
safely, more surely, and in the long run 
more economically” with the switches de¬ 
scribed in this circular. Durakool, Inc,, Elk¬ 
hart, Indiana .— 



A Partnership of 
SCIENCE and ART 


If tliere is such a thing as a hotel being the expression 
and the essence of the finer aspects of the life of a city, 
surely it is no immodesty to claim that distinction for 
The Waldorf-Astoria. 

Here, not only the art of living luxuriously, but the 
science of living wisely and efficiently, and therefore 
economically, come to fruition in such a totality of ad¬ 
vantages as only art and science together could achieve. 

Science is the source of its creature comforts, but 
what most endears it to the world is its knowledge 
and its practice of The Art of Home! 


Creative Handicrafts, by Mabel Rcagh 
HulchjnB, is a 94-page hobby instruction 
iKiok that will point the reader along the 
path toward making profitable use of spare 
time. It gives instructive and specific sug¬ 
gestions, accompanied by pertinent illustra¬ 
tions, in the following hobbies; pottery, 
weaving, basketry, metalcraft, leathercraft, 
bookbinding, block printing, and dyeing. 
Leisure League of America, 30 Rockefeller 
Plaza, New Ytirk City.—~35 cents. 
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Sale! 

At a fraction of its former price 

ZEISS IKON 

9 X 12 CM. 

Miroflex 

(Former MoJtl) 

With Carl Zeiss Tessar /4.5 Lens 6" 
Focus 



LMthsr 
Evsrndy 
CSM 
$8 50 


T he Miroflejf js an exquisitely built 
universal camera that combines the 
advantages of a sport camera with those 
of a reflex, enabling you to master every 
photographic problem indoors or out¬ 
doors. 

Right up to the moment of exposure, 
the object can be viewed in the reflex 
mirror of this camera, and adjustments 
can be made up to the last second. The 
super-high speeds of the shutter (rang¬ 
ing from 1/3 to 1/2000 part of a sec¬ 
ond) are so fast that even the most 
rapidly moving object can be photo¬ 
graphed with good results The Miro¬ 
flex can also ne used as an ordinary 
camera on a tripod 

It is fitted with bellows and when folded 
is compact and easy to carry The hood 
jumps at the touch of a button, ready for 
instant action The convenient eye-level 
finder permits an easy following of fast 
moving objects 


MAIL ORDERS 
FILLED. 

SEND FOR 
BOOKLET S.A.M. 




1 1 0 W I S T S 9 n'd 

World c Largest Exclusive Camera 
Supply House 



Conducted by JACOB DESCHIN 


Try Cropping It 

1 00KS are sometimes deceiving. If a nega- 
J five seems hopeless al first glance or 
even after some study, do not throw ii inio 
the discard without first giving it a chance 
to display its possibilities by projection on 
an easel under the enlarger Such negative 
may sometimes be foully because of poor 
judgment in taking the picture, unsuspected 
movement on the part of the subject which 
threw your carefully laid plan out of line, 
but which you shot just “on a chance,” or 
other causes. But whatever the reason for 
doubting the print possibilities of a particu¬ 
lar negative, do not Iriisl first imprcsMons 
Project it and see what can be done, There’b 
always time for the waste basket 
Take, for example, the illustrations shown 
here. Figure 1 shows a print from the full 
negative. We were making a number of flash 
shots when the mother suddenly lifted the 


% 


Figure I; From the full negative 

child into the air, os you see The camera 
was on a tripod and there was no time to 
do anything but shoot, come what may. The 
action was so spontaneous and graceful that 
picture appeal seemed inevitable. As it 
turned out when the negative finally came 
into being, the mother*$ head was quite close 
to the edge of the negative, and the chance 
of a suitable picture from even a part of the 
negative seemed hopeless for a while. 

However, we pul it mto the negative holder 
anyway and, with the aid of the margin bands 
of the easel, made several attempts to frame 
portions of the negative. The results were 
decidedly surprising. The first attempt is 
shoivn in Figure 2, in whirh the vertical com¬ 
position was tried. This did not appear fully 
satisfactory because the pose of tlie subjects 
gave the impression they were both he^ed 
‘'traighi out of the picture, (xood balance 
seemed out of the question except by trying 
to cut down the portion of the negative used 
in making the picture. The projector hotis- 




Figure 2: Vertical composition 

mg was raised to fill the ease] picture space 
with a more limited portion of the negative. 

The horizontal arrangement was the next 
experiment and the result, as shown in Fig¬ 
ure 3, seemed to be an improvement. But 
we still were partial to the vertical arrange¬ 
ment and raised the enlarger housing still 
higher to make the finally satisfactory pic¬ 
ture shown'in Figure 4. In the last it was 
felt that the body of the woman provided a 
suitable balance and the inclusion of only 
part of the hoy’s image made the picture a 
stronger one than would have been the case 
had the boy’s legs been included. 

Of course, there is a reasonable limit be¬ 
yond which one cannot go in taking out a 
piece of the negative to make a whole print, 
particularly if the latter is to be 8 by 10 or 
so. This limitation lies in the grain of the 
negative; the coarser this is the greater the 
problem of producing a suitable print. How¬ 
ever, this difficulty is less troublesome in the 
lwg«t:,,n^ative8 than the miniature type. In 
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Figure 4i The ftnol choice 

any event, should a good print be impossible 
m a larger size, be content with a smaller 
one. Better a small, good print than a large, 
bad one. 

In the majority of cases, it will be found 
that a little fussing around with a negative 
that seems at first glance to be hopeless may 
prove highly advantageous and result in the 
saving of a picture that would otherwise have 
been lost. In short, let the motto be: Crop 
before you leap—for the waste basket. 


Copying Kink 

H ere is an idea from an old-timer that 
should be helpful when copying faded 
photographs. Instead of straining the eyes m 
trying to focus the old, pale image, attach 
to the copying easel a sharply defined print. 
When sharp focus is obtained, which should 
l>e easy with such a subject, remove the 
sliarp print and substitute the old, faded one. 
Sharp focus will be assured. This, as you will 
recall, is based on the same idea os that of 
scratching a discarded negative and focus¬ 
ing with this when enlarging from a particu¬ 
larly dense negative when the latter, liecause 
of the thick silver layer, makes focusing dif¬ 
ficult or impOB^ible, 


Film Prices Down 

ITH increased consumption of the new 
high-speed Agfa films, the manufac¬ 
turers announce they are now able to bring 
down the price of their films. Tliese reduc¬ 
tions apply to Superpan Press roll film. 
Superpan and Superpan Press film packs, 
35-mm Ultra-Speed Pan miniature film, and 
35-mm Infra-Red miniature film. All Agfa 
panchroimaiie rdll films, film packs, and 35- 
min miniature films now sell tor the same 
price in each siae. Your regular dealer can 
tell you what the new prices are os they 
apply to the i^s you employ. 


REOfsIkR Yovr Camera 

Tj^ 0$T of the eomeras in the better desses 
e^h e registretkm blank or 
hegftt ia rettuestiHi to in- 
Iwe WeMnmkm ooncerning his 

ptihM pmMki emnera, such as 
^.eeriel number of 
the so cm these are 

net ^ Impressive, but to 

V ‘ 
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serve as a protection for the camera user. 
Such registration cards should always be 
filled in promptly and immediately sent to 
the address of the manufacturer or importer 
given on the card. Should the camera be 
stolen or lost and you do not remember the 
serial number of the camera and lens, you 
have merely to write to the manufacturer or 
importer and request him to look up your 
card and give you this vital information. This 
card also idenufies you as a user of the par¬ 
ticular photographic equipment, and entitles 
you to new literature as it is issued. It proves 
your ownership of the partioular camera 
should the issue ever arise, mdicates the 
length of time the camera has been in your 
possession, thus assuring you service during 
the full guarantee period, and is helpful in 
other ways. 


“Moon Over the City” 

T he exposure required for making pic¬ 
tures by the light of the moon is 500,000 
tunes that called for when the same scene 
18 illuminated by full sunlight. But that does 
not make moonlight photography as impos¬ 
sible as It would seem, because no one who 
photographs a moonlit scene wants il to look 
as bright as the same scene illuminated hy 
sunlight. Let it look like moonlight The pic¬ 
ture reproduced here was exposed for 30 
seconds at //3.5. The outline of the huge 



By moonlight 


shadow mass and the lighted windows are 
much more realistic and impressive than 
would have been the complete details that 
daylight would have shown. 

Photography One of 
THE Arts 

T he works of photographers at their best 
have come to be regarded on a par with 
those of artists in other fields, and this opin¬ 
ion IS subscribed to by no less an authority 
than Jonas Lie, president of the National 
Academy of Design. Addressing the preview 
of the Pictorial Section of the Annual Inter¬ 
national Exhibition of the Royal Photo¬ 
graphic Society, held recently at the Acad¬ 
emy rooms in New York City as a guest of 
the Academy, Mr. Lie said: 

“Let me tell you that we do not feel strange 
in associating with photographers of this 
quality. We feel very mudt akin to the pho- 



IT’S NEW! 

THE PERFECTION 

UNIVERSAL 
SLIDE BINDER 



With this new precision device you can 
bind glass lantern slide covers with 
speed and accuracy. Very simple to oper¬ 
ate. Binds 3%" X 4" standard size or 
2^ X 2" miniature size with equal dis¬ 
patch Rigidly constructed, with ball 
bearing wheels and self centering device 
for the cellulose and regular mounting 
tapes in 1 / 2 " and sizes Finished m 
black crackle finish, with polished 
aluminum fittings. 

$4.95 


Monotone 
Viewing Filter 



THE MONOTONE VIEWING FIL¬ 
TER IS the greatest aid m judging the 
lighting of scenes to be taken on pan¬ 
chromatic negative film. It is essential in 
judging the high lights and shadows 
without the confusing presence of mark¬ 
ed color differences. It was developed to 
supply a much needed demand for the 
West Coast Studio directors and cam¬ 
eramen It has met and surpassed this 
demand 

$150 

Mail Orders Ftiled. 



World’s largest Exclusive Camera 
Supply House 






116 


SCIENTIFIC AMERICAN 


FEBRUARY • 1939 


How to got real porfoetlon 
in your darkroom—«se the 
remarkable new 

L===IHAGEE==: 

LUMIMAX 
ENLARGER 

Tor negstfves up to 2 ‘ a" K 2 ^ 4 " 

n=$40.00= 

COMPLETE 

Nothing Else to Buy! 

m Ab«Dlut«ly rigid in construction' 

• Boautiful. Urge, baked>onAmel lamp- 
house! 

• Thorough ventilation prevents overheating' 

• Inside white reflector for brightest projec 
tloR' 

• Equipped with corrected F4 5 anastigmat lens' 

• Helical focusing mount for mlcromatlo adjustment' 

• Equipped with 60-watt G £ enlarging bulb' 
o Highly efflclent single condenser system' 

• Interchangeable opal glass for hard negatives! 

• And last, but not least, It has a red filter' 


Make the comparison test—where else 
can you g»t to much for 10 little 
money See the LUMIMaX at your 
dealer, or write for descriptive litera¬ 
ture Dept 5A-2 


HENRY HERBERT 






k^^\\an If, 










Have YOU Tried The 

M.C.M. PHOTOMETER 

THE Enlarging Exposure Meter 


WHAT IT DOES 

o Tells you exactly how 
long to expose every en¬ 
largement 

o Tells you what contrast 
grade of paper to use 
with each negative 
e Tells you accurately the 
density scale of any nega 
five 

0 Lets you turn out Nor¬ 
mal Full Scale, Low Kay 
or High Key prints as you 
desire 

e Gives you an accurate 
light standard on which to 
base vour judgment for 
I special eHecti, dodging, 
printing, etc, 

• Can be used with any 
six# enlarger 

e No tables or charts to 
refer to—reads directly in 
minutes and seconds 

• Will maintain Its cali¬ 
bration and last indefi¬ 
nitely, (The G E. bulb 
used it burned at less than 
one third its normal watf- 
dge.) 


It IS now in dally use In thousands of dark 
rooms throughout the world. Ask any one of 
these users what they think of it. Ask them if 
it is saving them Money? Ask them if it has 
improved the Quality of their work—If it Is 
saving them Time? Ask them if it Really 
Does do the many thmgs we claim for it? 
We know the answers —Your Dealer knows 
them, but— 


Ighf standard on which to ..... _- 

salt your judgment for ASK THE MAN WHO 

ipeclai eHecti, dodging, 

’"r^ .. Send for free circular de- 

► Can be used with any 

ixe enlarger scribing this remarkable new 

I No fables or charts to Arrocerirw If 

efer to—reads directly in accessory. It your Dealer 

"wnV"?,”"':''* »“PP'y y®“ 

> Will maintain Its call- 1 . j. • 1 

iration and last indefi- Snip Oirect OH lO-davmonev 
iltely, (The G E. bulb 1 * I L • #1 ' 

sed Ik burned at less than DdCK trial baSiS (and ttO 

n, third ,t. norm.l w.tt- ^^^stions asked) Ofl $ a .gS 

receipt of ^ 

HAYNES PRODUCTS CO. 

136 Liberty St. Oept. SA-2 New York City 

Distrlbutere to Oeelert ONLY 

Heyiram. New York Nornsteln. CbJeego Crelg, Los Angeles 


USES ONE! 


9 


iQgraphere, They have wkhin iheir i»wer a 
great deal of what the ariist has. The liberties 
that the photographer can take are almost as 
iimitlass Oft the liberties which the painter 
is privileged to take. The advance of photog¬ 
raphy 18 shipencloiiB and 1 think we more 
and more realize what a great art photog¬ 
raphy 18 .” 

'J'hr hhow was held imdtr the an spices of 
the Oval Table Society. Inc, of New York, 
a non-profil organizaiion which in tlie pawl 
several yearfl has l»een responsible for some 
of the outstanding pholographic shoM'ft of 
the country. 

Picturing the 
J 4MBOREE 

0 N£ evening when the weather was M»ine- 
what warmer than it probably is at the 
lime you are reading this, we hud the iii- 
1 cresting expern nee of attending an oiitfloor 




*The Skeptic” 

I'lianiy jatiilioree A luiiiihir of lablrs w* rt‘ 
Ml up along the lopedoff slrecf, eui h prr 
sided over by a lady ptibiiist, «keich<r, or 
per-ori of Kimilar gifts As we wandi r< d from 
luhle to table wf sensed the human inrtnsl 
])fH«ibiblies and shot sornr candid pufures 
hy the light of the 100 wall lamps suspended 
over the tallies A hftielh at f 4 did the tri« k 
oil suprisensitive pan him One of the shots 
was the one shown “The Skeptic ” 

“Black and White” of 
Water Photography 

T he wdltr will show a “while” jiaih 
where the kuu is allowid free rein, as in 
“White Rippb'h,” but will reveal a “black” 
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FREE 


rOTOGRAFIC 

COURSES 


Another Potoxhop flrflt—Toloitriflc courKsi gh cn 
KRLK wUh tite puirhese from FotoHhop of iitiv miiK ru 
or fttto equipment UmounUng to 910 or more) vithtr 
bit mail or in our gtoret. 

By Hpertal arrangement Milh the TiMlltute rtf tlif 
(ometa. >ou reeehe a ci>mpleie oourne of InHtrurtlon 
In the partlrular equipment nunhnerd AT NO 
KXTRA CHAKflK Thiwe ipeclaf coursBU are not foi 
Male— tbfi/ aio avofiable 0\/,l to vtjfrimn ot yntn 
tthopf In aitfllllon to clasfiei at the Institute, 

Free Vorreapondnicr Covrara are atAllnl>le to llm-*« 
nnablo to atteiui pmonally or living at 0 dlntame 
fiom Now York 

Tlie lotoMhnp Inutltule of the ('ainera offern a nuin 
her of regular rourKPR In Still and Motion l^ldtin 
Fotografy Tuition feoA are extreineh lou ko a* to 
enubip ALL to partlrlpatr Send for nperlal lioukb t 
ilexcilhlng nil nniriex In iJetull 


CHECK THESE VALUES 


rotuhiiop Mpp(lailref) in ttadr hirt a 
rqulpineiit anil alna\4 ofTer-t llir tiUeo:!! 
r<ti yum old I aniera equlpinnit Write and tell 
uloit you lime to trade 


llerr aie » few typHal him aliH In remnilltlon< 
gtilpinenl picked at random tinni tin T nto-dinp f nt 
t\ni of CntneiUK eatalo^ \l| 1 oto-ihop eiiuLpmcnl 
Mill Dt-vv and iHed Hold on a J 0 dm trial 


CONTAX LENS 13'> mm fl Sonnnr 


lenieH pnliiraer 

uoin Ci|ulpment etc all at ndli nlotuly low prlrei 


Send le Dapt BIS for Free Carnival of Camaraa or 
Fotoahep Inatttula booklata 



Je^ 


I 


JUWELIA 

An (mlatanding l>uj Klghl 2\ x Roll Film 214 X 3Vi 

8*4 alandard 120 Rim UlKli- 

grade 10^ rm F4 8 aMaatlgmat 

Nuroudy ahtitter Hpeeila l/&5lli 

l/iOdi ]/t00tl) TAB Direct 

aightlng frame flndrr, alau hill- £9 M 

llant rrroriltde walai loict Under £# m 

Irla dlaplnagm, atandaid atofia m 

Knurled. preidHtnn fortiaing collar 

El a 11 d a u m 0 

lealhorelte llnlfthed.^^^^^V 
aturdy all niptal body 
Bright, heailly' nlikeled ntllngs 
A Bare Buy at tH OS 


A L T I F L E X 

SM KF1,0. TVvOi Lane SeftaR. 

ImpTnTod model romiwet refleinar»i«r* 
li vxptmiM •niare on 120 Elm 
F-Oolp]^ Mtiili * ntalehefl pate of ultra 
ra|itil rz 0 lUMinnaUMk TrnuM- Aniiatia 
mnla Itiatautlvvar roonalhg 1 oil aiKt» 
iroond bUm Iniaaol buttt-in VEtwaura 
io«l«r Adt rrwrt - — 

Ilia foriialAi hood 
with lu t agrn i 
iiloaad fnoiialiiB 
niu an Ifter, deutil ef 
locita tahU rvin- 





'Tripod aor fc nt 
I. iiaafornejik 
atnvp, Flo* gradu hlaek ImIW revarini DimHialon* ft I ft i I 
ay4i An Oiitata^lni vkIm at i4k.l>0 

UvA Ordcra promtate ftgad 

.^aeBg 3 r'«*a 5 »t >-• 


IAbe Cohen’s ExchangeI 

\ iiJ f in TON Nfflf l T Nl W YOPH, N V 


“Blark Riifpleb” 

patli >\IiLrL* lilt sun is Itloikid, ns in ‘‘Black ; 
Kipi»lfs” In llic laiur t , ilic sun was 
jiisl liat k of llir lioatV ma^t, in llit* former, 

I It senl i\^ late aiurnoon ja\s tlfar across 
I tlie wall I, sMu f tin re was nolluitft to inter- 
ci'pl thrill Of conrsi, “Wliiit' Riiipli's” m 
a di inonsiiation of rt’flximns of llie hiin- 
lighr, and ’Black Hippies*' an t xainple 
of tlu' alisoni c of ri‘flictions On llie 

other hand had tin sunlight been lom- 
! jiig fjom ihc other side jt would havr* jllii- 
iTiinaled tlic Mclion of the boat shown jn 
till* picture and rcflttlioiis would then have 
apfu an d in the wuK r, though naturally much 
darkt r in tone than ihobt* of the direct sun 
light Moreovtr, wt n the boat lighter in tone, 
till reflections in the watt r would have been 
proportionately brighter 


WHAT'S NEW 

In Photographic Equipment 

If vnu lo t THff ri stt J oi an y of the ttf ih » 
^f/i i, nhrti helino, aiiii i an not find tlu m iH 
otn t/d" t rO rf 11)7 ntiutnnt ot at \)>ro photo 
fjrapliu dtolir cic rhail be olaJ to tell 'tati 
7thrrc \oit lon m t them PIrarr act-ompany 
rit/msl In a sfavipid (ii',tlopi 


Bhdi \u ($y 7')) Piloto-t Icclric exposure 
I iiultr I.Qige rapid-i alculalion dials. An- 
I nouiiccineni "iicsscs sturdy coiistniciion ycl 
‘ delicate jeweh il mountings of me< lianmni 
liieiised under Vleslon palinls. meter con¬ 
forms to lange of speeds piesiribcd liy Wes- 
ton ratings, with range extended so that the 
instrument may l>e n!?ed with the new high- 
speni films. 


hininoMAiK Sri H) Phintmi ($.1")) 
Through use of two photo electric cells, 
this new fixed focus Model KIA aulomati 
rally controls pxi>osure 
time for each dS mm ' 
negative in 

with itb Ih' 

hy 

, Operates on 110 volt, 
ajc. or D.c., taking 

hut five seconds lo ex* I 

pose print from negative of average density 
Printer has four lenses, two optically ground 
j and malohedH'ondenser lenses and two lenses 
! combined lo form the achromul objective 


ifiWS/ 

For better shots with 
synchronized flash 

G-£ Mazda Phot oflash lamp 

No. 21-201 






• New longer flash 

• New smaller bulb size 

• More total light (than no. 20 ) 

• More uniform results 

• Better negative density 

• Better synchronization 

(witli bctwreen-tlie-lens-sliiitters) 


NEW LOWER PRICE ON No. 20 
(Ha* mora ‘‘paak** ll^kt 
than No. 2t>. 

For *^opeH and shut** flask shots (open 
the shutter, flash the lamp, a 
close the shutter) . . . No. 10 XO^Lot 


HEW LOWER PRICES 

on O-C Pfcotoilootfa 

• More end more folks 
are using G-E MAZDA 
Photoflood lamps And 
now thousands more will use them for 
anapshots at night, with new "super" type 
film. They last for dozens of shots and 
their brighter, whiter light works wtth 
modern film to get better pictures Good 
for color. Great for home movies 

No. 1 . was 2$c . . noMf 20 Em 
N o. 2 . . was 50c . . noMf 40&,i 
No. 4 . was $2 . now^XsSOu.i 


PlIKKi A new oxpnaure chart nn G-G MAZDA 
Photo Lainpa Send for your copy Address 
Department 166-8A. General Giectrle Company, 
NelaPark, Cteveland, Ohio 


(iI'^ERAl,@KI.^;crRIC 

M A / 1) A P 11 T O LAMPS 




























One of the reasons why 
^ so many are choosing 


The remarkable piclures being taken with the 
I Contnx Camera an due not only to its aeJ- 
viinced mechanical ftatines, but also to its 
ZKISS leasts The oj^Ural superiority of these 
lenses, so concliisucly demonstrated in black- 
and white, finds still greater emph.ims m 
COLOR work Con tax is tht favorite 35 

mm camera of leading color photographerb 

At leading dealers^ Write for booklet. 
CARL 2EISS. INC , 485 Fifth Ave , New York 
Dept C-15-2 

728 8o HMI 8t , Lot Aneelu 


FOR EDITING AND 
VIEWING . . . THE 

Magno Viewer 



A compact, self-contained, self-illum- 
mated viewer for all 35mm miniature 
camera negatives and 2" square slides. 

Adjustable for easy reading dis¬ 
tance viewing. Complete. 

$1750 

FOR SLIDE MAKING . . . 

MA6NO TRANSPARENCY FRAMES 

)»crmit slide making in a jifTj withmit hnid- 
ing, making nr fps, >'i icf per file box of ;35 
r r inics conipUie 


Wnt< for complete (Mills aUnit these famoiih 
.Magno product 

PHOTO MARKETING CORP. 

Dept. 8VF 

10 WMt 33rd $f. N«w YoHl N. Y. 
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lene. Surface reOector ayetem gives flat field 
illumination. Two levers provided, one set¬ 
ting timer for hard, medium, or soft paper; 
die other permitting choice of paper con¬ 
trast. Printer cabinet all metal, mounted on 
rubber feet. 

Arcus Model C2 f$23) * Equipped with 
coupled range finder, buill-in calibrated 
split-image sextant type. Lens 50-min Cintar 
//3.5 anastigniat, . 
equipped with front- 
operated ins dia¬ 
phragm, moves as a 
whole m helical tube 
mount, foe 11*^1 ng from ' 

31 j feel to infinity. In- 
terrhangeable mounting permits use of other 
lenses and attachments, including macro 
attachment for close-up photography and 
new copying lens and portrait attachment. 
Bchind-thc-Iens shutter provides speeds 1/5 
to 1 ^300 second, plus “bulb.” Camera 
trimmed in metal and polished plastic with 
Mark morocco leaflierelte covering. Scparalc 
vuw finder and range finder. 


Laf4yettk Foi()Lit> Kiuktors 10- and 
12-inch general purpose reflector'-, fi^e- 
inch “spot” reflector. Made of spun alumi¬ 
num with parabolic reflecting surface'^ 
corrected to combine maximum light concen¬ 
tration with even light distribution. Rubber- 
covered spring grips with ball-and-sorkci 
joints pennit them to be attached anywhere 
Push-switch sockets of standard si/e to ac¬ 
commodate No, 1 and No. 2 Photoflood 
lamps; equipped with 6-fool Lndcrwriiers 
approved cord and plug. 


Brownie Specials Six-20 ($4), Six-16 
($4.50) . Made with tapering fronts and 
curved backs Camera case and film holder 
of steel, outer metal 
parts finished in 
smooth Mack japan, , 
with panels covered 
in black pin-grain 
Kodadur. Tubular 
“‘'py'gla88**type find¬ 
er mounted on lop 
of camera and used 
at eye-level. Shutter 
release and film-winding knob on top of 
camera body. Focus pre-set, with sharp 
focus 10 feel to infinity for the Six-20 
and 15 feet and beyond for Six 16. Built- 
in supplementary lens brought into posi¬ 
tion by lever allows sharp focus for nearer 
objects. Safety catch prevents double ex¬ 
posure. Rotary type shutter with time ex- 
pofture lever. Tripod socket, folding metal 
foot, folding carrying handle. Fabric carry¬ 
ing cases With shoulder straps and slide 
fasteners $1 10 for Six-20; $125 for Six-16 
Six-20 takes pictures 214 by 3Vi inches.^ 
Six- 16, pictures 2Vi by 4yi inches. 


wmtvfm ' 


Leitz VIII-C lOO-wATi Projector ($42 
without lens): Designed for home use, 
visual education and for salesmen who de¬ 
sire still film projector for showing pictures 
befoie small groups of people. Measures 6V* 
by 6^ by 3 inches not including lens. Made 
of plastic and metal Embodies Mack top 
100-watt, 110-volt projection lamp for pro- j 
jecling either 2 by 2-inch glass slides or j 
I 35‘mm film strips. Tliree-lena coodenaer sys* | 


M A ^ I / 

\ / V t ' 




Mads Ifi UA.A, 
lt*i pracite, R'l fowl 
proof, It's ovor-roady. tt^s 
it'f cemrilM, It'S 


A podtrva wa 
fact oNpoturos. |i.7i wWi 
trafimarant ptaftlc casi. 
Manufadurad by Maxim (iwtrumont Company. 
Sola Distribution for U.$. by Rayqram. 

425 POURTN AVE. HBWVOMCITy 


“Mafec Money With 
Your Camera** 

Photo-Markets 

7'his 144-page book telli 
what to ‘‘shoot,” how and 
when* Gives directions for 
'^ubmitling photographs to 
magazines I.ists hundreds 
of markets for photographs, 
together with the t}'pcs 
most suitable for each. 

Eighth Edition 
Revised—V p^T o-Daf e 
SO Cents^ Postpaid 

Scientific American 


24 W rat 40 th Str««| 


Nrw T«Hi City 


Beeome an expert 

photographer 

Train undrr world fiunoui azporti For plMtitrt or mr«rr. 
Ills munrymakliiK opportutiUlrt! Canmertlal, Nawl, 
Portrait, AiMrtUlaf. Matlaa Pltture, Natural l^ar, and 
other hnnrliri of phouieriphy Ptrftonal Auirndanoe and 
Homo Htmty rourRon 29in year Free booklet 

NEW YORK INSTITUTE OF PNOTOORAPHY 
10 Welt S3 Street (Dept. 184) Hem Yert City 


Set dw vrfaoli pbawyeplik Niowi pMt aK 
^ whaf you atM TA« advmra^ af aar 
k aioa«y.5ortaf price*, oddo loleciiane, 
A money back juarontto. M«H paaaV 
m pMtMrd NOW for your FRIt copy d 
^ tfiu RMMtioMf Coaiero Ceealef No. 78. 
WHOLISALt RADIO SIRVICI CO., tea. 
Oopt. XHt- laa SlaNk Am.. No# ToHi. N, T. 


KORELLE 

REFLEX 

CAMERA 
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TK’ADr MARK THAT !S VQUR 
(»UAPANTrt in piioto- 

q f a f) Ti. c fj [.j I * e ^ 

.j ‘ ^ f(' ■ -• A' j '■*'1 ». v/t'i; « , 

I iNK POSE Lit Vt. r o , Inc.. 


BondedCameraValues! 

A GucmnlM Bond tivcn with •vary ptircli«M 

0. irsi^vramar 1. R r>u« tllO.OO 


r 1. n Ai>«ittM irh» i. H. f 

runwK II. n NMtMr 1 mi» k. M 
1 am*ii in r1 J1 tIonAM M)ib» . 
tnth I>mW FR a Imm 
F ath U^r f4 A Im . 

NiitMT II|>ort IMlr Ka 9 V 


Fath U^r A Um . 

NiitMT nftnrt Dallr Fa 9 Um 

Kmvw SiMrt Dolly FS W Ta>—r H t 

FUtiM ilaicW Fa 0 UtMt nw<li>i 
iURa^ Twin Uoa Una 

RolUlfln «ie n 9 l«w. F. R oka> 

{i^Mnkl DnllM mIh II 

‘JHUtOl V iHw«HOr«r».io F4 4 T.i»,.r 

Kodak llort>m»r 74 A Uiw 

(Irwliin Hortfo l> i i»t4 I 4 FS ^ f <i»>Ln l« »» 


UMtwn t W rlfo D i '*t4 I 4 FS ^ f <i»>Ln l« »» •* Jj 

tkiipvT IkaoMi B tan 04 Oi 

AOOV4 Mmm LUm li«w-^s««pt m/htrm »p*c4A«d 


ALL MCftOHANOltE AOLD SUBJECT 
TO IB*DAV MONEY BACK BUAftANTEE 


WHITE FOR BIO MONEY 
BAVINQ CATALOG S-f 



li 


(iWifUl 

EXCHANGE INC 

liiO V>n..» Sr Nrv\ Vof-K Cily 


i 


i4!SrfiiiRr 


BtfMtff llind Pbav plu No pfVVIitoi 

romiMon rtImmiJ 
Hvtlii for (ri^ 

biHi4lK f>MKirtMJi klr* III t*KuE«FPf» 
•by * iMOrlfMUlBtB Btld wpd«*ne5U 



tein and fiilvercd reflector behind projection 
lamp. Condenser sxsiem removable so that 
either SO^mm Leica camera lenses or Hektor 
85<mm //2.5 projection lens may be used. 
Heat absorption Alter between lamp and con* i 
denser system. Current conlrolled by toggle 
switch built into rear of projector. ! 


Microorain Enlarc.im, Easel Makes use 
of microscope biiili into framing easel 
through which actual gram of emulsion is 
seen, focusing is done 
on him gram instead 
of on image as usual 
VWhen focusing with 
this new device,*’ an- 

nounce the manufac- ^ 

lurers, “the magnifying power of the optical ' 
system is so great that the image is not seen 
at all, but when the gram of the film be¬ 
comes sharply visible the image of the nega¬ 
tive IS aiitonialically brought into the most 
critical focus on the surface of the printing 
paper.” Magnification is 15 times magnifira- 
tion of enlarger. Easel provided with quick- 
adjusting paper stops perniitiing border to 
he varied to any width. Rigid melal con¬ 
struction With die-cast framing clamps ! 


”S F.” Remote Conihol ($21.50) Robot 
camera atlachineni. Operates on electro- 
magneiic principle and works the camera 
with aid of small dry tell and 15 feel of spe¬ 
cial light-weight cal)le FiiiMhed in chrome 
Can he iii'^tantly attached to Robot By sim¬ 
ply pressing small bin tun at end of cable, 
(umera shutter is tripped and picture is 
taken, “Because of the action of the Robot 
which allows the takini^ of a senes of 21 
pictures without rewinding,” sa> the disinh- 
iiic^trs, “the S F permits taking almost an en¬ 
tire roll of film Without approaching the 
camera for any adjustmentb During the set 
of exposures, the photographer is not obliged 
to disclose his presence or efforts to the sub¬ 
ject ” 

M<»iim-0-Crapii Device for positioning 
prints on mounts Centers all si/es of 
eiilargenirnN (ui all mounts. Resembling 
T-square, dev it e is simple to use. involving 


^LtlqiPlP Am4^»n igjj^^ot^ipwioarapNy three motions centering picture on mat, lin 
* aoai iMeiuaaii Aw«. cMcasv.ui. jpg pp Ixirders, and determining top and 


ing up porders, 
hoiloin margins 


^asi6 Paraaingram 

TOL a 171 tPT MAPISON STttn. CHIMCO, HI. HO 2 

Bass Continass: 

This it fun: wit«cnicluna about myoalf 
and my cuttomcr friondt in ch«a« Uttlo 
talks. But I'm roally v«y tariout about tb« 
kind of tatitfaccion the boyt and I MUST 
Siva. Give good oarvico fm ton yoata— -and 
bod torvKa for ona day and tiia custom- 
ar'f '*a gonar". I can't afford to lota a 
smgla friond. That's why wo'ra all *'an our 

Profident 






Eae ENiARGfR (in n to 121 35-mm 

enlarger featuring now system of illumi¬ 
nation (see drawing! employing reflected 
light rather than direi t i 
diffused light Manufac 
turers claim coolness of 
QT operation, greater protec- 

lion of negatives, flat-field 
<> illumination. Enlarger do- 

signed for use with Mod 
els A and AF Argus cam¬ 
eras or with special enlarging lens and 
adapter mount. Argus adapter lens (/ 5 6 
triple anastigmal) has aperture slide with 
/ 8 and / 16 openings Film holder is Bake- 
lito molded, book-type, without glass. 
Handies either single negatives or strip film. 
IlJuminalJou by 100-walt pre-focused projec¬ 
tion lamp, which la placed al right angles lo 
the optical system Thus only the center 
portion of the lamp, where flattest and most 
even illamhiation is available, is picked out 
and reflected down through condensers. 


A genuine ZriHa IKON with 
l» (Ml (7VUr) Curl ZslsK 
Tcniir K 1 5 lens In sunk 
mnunt, film pack adapter for 
boll) 4x5 and 10 x 15 cm 
parks, one doulile ebony Imld- 
er Faileat aotllDK focal plane 
ahutior eter deilxned 

one Diovcntcnf for sDec<b> 0^1 from ^th to l/2S00(fa 
Time and Bull) Welghi 7« ounces Fortner 

llKj piUe $3115 . . spetlal at BASs y0 00 

(’arrylng case, wlret IlnetL leather straps for 

ramori and acressnrlea IIS 75 

Kalart fianse Finder Model Q Installed and svn- 
rhronl7.e<] $S2S0 

Kalart Miorowailc Synchronous Flash Oun IIS.SO 

Special Wire frame finder where range finder Is In- 
Ktalled IB 00 

Zeiss metal sunshade S3 25 

tMtrasorbon Jena Olass Fllters--^n metal mounts 
riMilce of yellow green or red ... each $4 SO 
1** Extension tube fur working within radius of 
31)" each |3 SO 

4 ' Kxtenslun tuTm . to 13 in IS 00 

What's a camera without on onlorgar? I oak? 
Blow up your own mastorpiacos writh one of 
Ihoaa fomoua BASS GUARANTEED 

ENLARGERS 

ELWOOO Mlnlatura for 2U x 3*^ or smaller^lOO 
wait bnUi, metal fiauies etc , Wsa lena $22 50 
ELWOOO otudio Enlarier^or 5 x 7 or smaller 
('omplete loss lens $27 00 

OMEGA A-^34 x 56 inm double frame 3'i turn 
dtiBiproof negative carrier lt> x capacity—double 
londeoser less lens $4S M 

FILMARUB 0—for J x 4 cm or Vt mm 75 watt 
froitted cnlarsing lamp—red focusing lllier—book 
UPC negaiUe carrier 2 met a) masks—J lo 8^ 
illamelcrs With F 4 S unasligmat $32 30 

They coma in grinoinR shoeptshly with that 
camera "chay'va always wanted to own" while 
they trade it in for a still better one. ^ust a 
Mculierity of the "genus photoRrephicum". 
That's why we have 

USED BARGAINS 

111 addition to a coniprrheiislva collection of Lcha 
and t ontax models taken In trade \>e offer the 
folloM Ing 

HOBOT—famona sequenee camera with Tessar F 2 « 
liiia with (ase onh $07.50 

CoiUaftrv Hontiar F 1 5 leiu, earning case, gwd 

rondltlni) $225 00 

Candid Midget F 4 3 Anastlgmat, good condltlort, 
at $12 75 

Six 20 Duo Kodak, F 5 3 Anastlgmat, Compur sbut- 
tei 1 jOOtl) $32.50 

Argua Alodnl 4 , F 4 5 lens $0 75 

Foth Deri)) F ^ 5 lens tised $15 00 

Ikonta A Neltai F45 liiis, Pnmior shutter with 
K«eready case $20.00 

Huper Ikonta V Tcasar FSB lens tompur shutter 
<oupled range finder, trerrach rase $54 50 

Karette D, 2^ x i\i Carl Zelas Tessar F 4 5 1en« 
t'nnipur shutter new tS^SO 

Korelle BcHcx 5i>it1el I like new F 3 5 lens $46.50 


Better get your copy before they become 
"coKeccor's items" . . . they ore still free. 

Bass Bargaingrams 

devoted to ttm beat In pltoingrtphlc sppUanrrs , 
now Ksued In funoril editions &o write at 

«mie and apectr) whethoi HTIKK OA^IRBAS ‘ 
MOVIKS* 'LENRER ' or SMDE MAKEUR 
for small projection transparencies 
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You've always admired Leica's high 
standard of precision, its carefully 
planned design, its perfect photo¬ 
graphic performance. So, why be 
satisfied with intermediates when you 
know that Leica is your ultimate 
choice? Leica introduces you to un¬ 
limited pictorial adventures. More 
than 500 accessories adapt Leica to 
every picture-taking purpose—in¬ 
cluding photomicrography, photo- 
macrography, portraiture, aerial pho¬ 
tography, copy work, etc Why not 
start "Leica-ing” today? 

• Lelco Mode/ I/lb ///ustroted —with 
Summer f.2 lens ond Rop/d Winder. 
Your dealer will explain the Leica 
Time Payment Plan. 

Dept F-2 

e LEIT2. »NC . 730 FIFTH AVENUE. NYC 



COUNT ON THE 


KALART 

FOR INDOOR ACTION PICTURES 


A i \\ ws (Kptndiiltl*, Mu Kalait Mi- 
. tinni.iliL Spitd Flash helps >ou lo 
t unusually hnlhant jjictuns indfxji 
unj)ns<d comi nut (Uai, .ind 

siiarplv <klined w hui taLi n wiili a 
Kalart Ha‘ih I imiiiR’s exaet, rt^ulatid 
to iianhiu ateuracy \ our canuia sliut^ 
t« i ns \\h(n tilt flash bulii has tlu 
^uatesl inunsilx 

It s lasy tu attach lo anv taiiu la, and 
'xiniplt lo operate SM''(I 

VtvM unssid a sliot hi a yi.ir nn 
ijoublt,' w riit s L T JT ol San Ft in- 
nse o 

“Siill woikin^^ ptiftclls ifl( r 1 
mnntliv, md I nuan UKl^r, ’ says F I 
S \nus Itiw.i 

KAIART precision DEViClS 
MADE IN V. S. A. 

1 our (halt r uw// hr ghtd to 
(Inuotutrntc the Kalart 


\\ ntf for ilcscnutivc folder Thr Knl irt ( o , 
Dent S 2, 915 Hn^adway, New York N \' , 
gr Knoni ol9, Taft Bldg, JJoll)wtKitl, falif 


iKaVIaM 


DEViaS 

JMt—i III 11II i ll.I I am 



JACOB DESCHIN, condurtor of our ^'Camera Angles* department, util 
ansivtr in these columns Questions of general interest to anuitcur 
ruphers If an answer is desired by mail, enclose a stamped, addressed 
envelope ^uencs should be specific, hut Mr Deuhin < annot undertake 
to draw romjmnsons between manufactured products nor to advise on 
the pun base of eQuipment or materials — The Fdtlnr 


Q, In one of ihe n*€|uests in ihc 
f'amrra An|clo<? Round Trtbl<* lh**r»* 
reft*r«'ncf* 1u ^‘nrcle of ronfunlon.’ I« 
ihere any d€'liint<‘ May of finding ihi** 
circle of coiifufeioii? 1 Mould like lo 
know the circle of confusion of ihc v \ 
/ 3.5, 75-mm lent* on in> camera, f-an 
\ou help me?—T, S, H. 

4 Thr ‘ cut le tif rt^nfusion ’ designated in 
lahnlaling a eleplh of hu n-. lahi< for a pai 
ti( nlar lens is not a hxrd, Inil i'> a \dnahl( 
factor, explained in oiir reply to P P A 
in llie Srptemlur, PM8, issue, d( ]m ndin^' 

( hiefiy on win iluT the r»‘snllinp ni iiativcv art 
to lie tnlarped md to xshal ( \tcnt In \onr 
< asr, allowing for » nlargi niriils u-ual with 
nigatnes of ihis si/r, a (in h* of lonfiision 
of I sot) ttf an inch is Kjjardrd as appropn 
dll Howrxri, a laijieT disk would hr pt rinis- 
'•ihlc if only siuall rnlargcmcnls an to hi 
made 

Q. 1 have recent lx heard of n new 
nicthofi of printing conirnstx negutnes 
called “Tone Separation.” The evuel 
details are not known lo me. Can xou 
de'Kcribe it?—F. E, L. 

A This M'as e^xplamid h> P 's Milrn in 
an articlr whii h appiand in tin jannary 
20. issue of ilu Fnglish photograplm 

indgj/ini‘, “Ilu Amati nr Photographer and 
( mematograpfiei 

Q Can Xou suggest n formula for 
making an ink with which to write on 
negatives i^r prints?—L. R. 

4 Siuh an ink may he made np aiiord 
mg to the fonnnla givin Whin used on 
nigatiMs or po^ilixes then is a hleaehing 
aetion whn li ha\(s ihe writing wliili 

Potasbiinn iodide 2 ouiut's 

iodine hfl gianis 

fTurn arahu h() grams 

VV aler f) ounces 

Q. 1 would appreciate it \crx much if 
xou could dejicribe for me the element¬ 
ary equipment and procedure required 
properly to develop a roll of film.—E.L. 

4 Paring avadahle ecjuipnunl to the bar¬ 
est essenlialp and having in mind that yon 
prefer the least pottsilde fiiss, you will pur 
(base a “daylight” developing tank; a bottle 
of liquid developer that may or may not re¬ 
quire dilution, as you prefer, or a ttihe of 
developer chemKals for solutum in an indi- 


lated qiianlit) of water, a bottle of eoneen 
liated liquid fixing soliilion or the iieei‘-sars 
dry chimicdls ionvimenih asadable in half 
pound or jioimd pm kugi s rendv lor dissolx- 
mg in waiei , a graduate, a stirring ro<i tlu i 
inomiler, and him clips fur hanging xonr 
negaliNc stiip up to dry 

Tlu reromineiuiatlull of a lank niuv t m 
an unwarrant 111 expinse, hnl for the lutiti 
with limited or no faeditus the advanUge 
IS obvious. It olniales the Use i>f a daikiooiii 
Jhe only tune ahsolnu darkiusK rfiiuind 
IS when the (dm is Iw ing loaded into the tank 
and this su p may lie u< < ornpbshed xriy siin- 
plv hv snffinng a f< w moinenis of discmn 
fort lulimil a lu avy harriiode of hanging 
(lothes in a < Insist inrnei ith the film 
loadtd and tlie tank firmly tlosid, the rist 
of tin husiniss may be doiu in full davliglit 
or elecli i< light 

fhipait the ihvtloper as indiiuted on tin 
hoith nr paikagi whu-h yon pun base, using 
llie stirring rod llnrrnonulM to siir up tlu 
solution and lo Im sure that the tempi latnn 
of the solution is that lequired Fbnir tlu 
d» M loper through the holt m the dexelop 
mg tank lean- it then for the tMHiind 
time During the inlerxal gd vmir rinsing 
water and your fixing luoluiion ready, both 
at approximately the same temperature as 
liiu! of the dtveloper Hiliiiion. When the d<*- 
vilopmg penotl is ended, pour out the de 
\eloper and pour in the rinsing water ^wisli 
the water around in the tank for a few c- 
muls Peinr mi! the rinstr and pour in the 
fixing solution. Allow a fixing period of 10 
lo 13 miiiiiies and pour out the fixer Then 
wash for a half hour or so, allowing tlie wa¬ 
ter from the fauiel to run directly into the 
lank At the end of the washing periotl, at 
lath a elip to each end of the roll, swali off 
the surplus water with eotton, and hang the 
film up lo dry. And that’s all there is to it. 

Q. 1 recently parcha»ed a fopy of 
xour book, “New Waya in Photog¬ 
raphy,” and became very much Inler- 
catod in the chapter on IranaparcticieK 
and their application an lamp-ahadea, 
and M> on. Am a reault I am now eon- 
ftidering a small business along this 
line—photographing customers avid 
enlarging upon tratisparencv materUilt 
mounting upon a shade, and selling 
them to the Individual customer. First, 
would 1 encounter any difficulty with 
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ropyrlgkt or patent laws? Second, 
please specify the required transpar¬ 
ency materials* Third, what toners are 
available for transparencies? —D. W. 

A. Ae to the first question, the making of 
transparency lampshades has been done for 
a long while by various methods and many 
persons. I’he principle of making lampdiades 
by this method is not patented and is in‘e to 
be employed by anyone. Second, Eastman 
TransJiie materials and Defender Adlux an 
both eminently suiiable for the purpose. Both 
Transliie and Adlux are doiihle't oated, that 
IS, the emulsion is coated on both sides of 
the paper or film, whjchp\pr the case may 
be. This aids m providing the Iranspareiit y 
image with plasticity and roiindnes^ Both 
materials arc available in several standard 
si/cs. Third, since the cinulsions are no 
different from those normally emphmil on 
regular printing paper, any of the standard 
toners suitable fur n gular papeis will do a-* 
well for Tronsliif and Adli)\. 

Q, I wish to use the x x eami^ra for 
taking pirliircs of the human c*vo and 
would like lo have an additional lens 
tube that would give a normal si/e 
image; that is, 1 to 1. liovv long a tube 
would be neecMsary, how' far would this 
place the lens from the eve, and what 
would be the add«*d time of exposure? 
A. U. S. 

A A “notnidi” or life size irnagt* of a "uh 
{fit IS obtained at an txien'<i()n wltuli duo 
Idoh the focal length of the tdinera li ns 
riiat is, with votir 2 inch )«n<«, a tulif wniild 
he notessarv that would cxiend the htral 
It ngtii of the lens to /our imhes Tins vanie 
tlisiance shoultl intcrvtni In tween the has 
and the suhjfct so that the total distarur, 
from the plane of the film upon whn li tin 
t xpttsijrc IS to be made to tlic lt)t used plane 
of the siibiect, is eight jikIks Tin doubling 
t»f the focal length of the bus will call fur a 
tjnatlniplmg of the exposuu linu‘ Tliai i'*, 
if the cxpt)siirc calls for one "OLond t \- 
]>usurc with a normal sttiip, tin < m uni- 
stanees will reipurt an t x])t»sur(^ of four 
st eontls 


(J, ^ ill vou please tell me h«>w voii 
drv^ your 35-iiim film? Vi'heii mv film is 
drv, the aprockel holes are almost 
tniiehing. 1 have tried resoaking and 
re<drying, but lo no avail.—L. K. 

A Drying 35-mm films requires no special 
procidurc othci than that the film stiip In 
freed of excess moisture by passing gentlv 
In I ween a “sand with” of cotton or Mscost 
sponges and then hung np !o dry in u dust- 
free place. You know, of course, that tin 
film has n tendency to curl as it js drying 
but then flat!en& out again wlicn drying is 
tompleied. Tt>o warm a room temperature 
or loo long a drying lime might increase this 
lurling. Dry the him within a half hour or 
an hour and lake i! down immediately dry¬ 
ing 18 completed. However, forcing the div¬ 
ing procedure through the agency of b<‘al 
IS not pood practice, 

Q, Whan uaing extenaion tubes with 
my mlntaliire camera for obtaining 
large eloae-ups of amall objects, will you 
tell me If It Is neceasary to incrcaae ex¬ 
posure time and how much?—H. K. 

A, The use pf an extension lube for ob¬ 
taining act pal site or onedo-one images of 
a given subject will call for a total exiension 
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of the lens to twice its normal distance from 
the focal or film plane. As a consequence, 
fhe / value of the Jens will he twice that in¬ 
dicated on the diaphragm ring. For example, 
if you have a three-inch lens extended six 
inches from film plane to center of lens, the 
y'8 value, for instance, will really be //Ifi 
and must be so considered This will mean an 
exposure four times that required for the 
/ 8 opening were the normal exleiifiion em- 
p]<iyed Similarly, with an rxieiihion of 4J/j 
inches, the /^8 value will lie f/ll and call 
fur an exposure twice normal 

Q. Could you tell me the names of 
nianuais, pamphlets, hooks, etc., which 
would give me informatiivn on both 
ordinary and lime-lapse pholomiero- 
grapfay and niocrophulography with an 
X X 16-mm movie camera ?—W, T. H. 

A \ most piaclical hook on this s|||)jr*( 
whn h ih also o story of pi rsonal a< hievi meni 
in this field, js “Ficlunnp Mirailes of Plant 
and Animal 1 ife,” by Arthur C IMWhury 
A licttiiHe oil this subpcl is contained un 
]>agrs 323 lo 338 of a Sniiihsunian Kepuri, 
hv W. N Ka/leff, the tule of which is 
‘ Moving Photomicrography ” Other woiks 
oil piiotomicrograpiiy inrlude “Pholomi- 
irography An Introduction lo Photography 
wiih the Murosiopc,” "Praiiical Phutomi- 
(lographv,” l)y J. E Barnard and F A 
M eh li, and “Tlie Shubut’s Manual of Ali- 
irosiopK Teeiinique,” wiih instrucliuns fur 
jibutumirrugiajibv, liy J ( airoll Tobias 

fj* ( an vnu tell me how pruellcul is 
ihc use of n Pholofloml bulb for enlarg¬ 
ing purposes?—-S. C. N. 

4 LonipUtily so, and particularly serviie- 
abh when < rnploving the diffuser type of il- 
biminatiun and whin u fairly dense negalive 
luav talvi a long liiiic to print, especiullv 
wiiere blown up considerably U’hen lon- 
irollfd l>y a rhe(»slat diviie, llie Photoflood 
bulb m,iv Ix hiiriiicl at “l(‘w” for focusing 
IMiipu^is mid llun burned at ”higli” for th<‘ 
actual exposure A hmising well designed a*- 
to venlilaliun is important win n trnpicning 
Pliulidlcmds 3'hose who disfavor TMiolufloods 
Ml c rilurgeis i onijibun, among other things, 
that till light intensity does not remain cem 
slant ihrcuighout the life of the built, that 
ibis inlensiiy is consideralily lowered letwaid 
the c lid, that tbr total life of the bulb js only 
boors wile 11 Used this way and that the 
bulb has a liad haliit of -uddenly luuiiing 
coil III llu‘ middle of an exposure However, 
lake lilt' one with the other and decide for 
yourself There is suintthiug lo he said fur 
t illier side. 

(,K What is the best Ivpe of inalcrinl 
to use in making a photographic light 
reflector for use as an auxiliary lighting 
unit?—1- D. K. 

4 Any white surface will do the work, etf 
< (turse a newspaper page, a while she et, and 
so ivn However, the most popular home made 
reflet lor is an ordinary eardboard covereel 
with sheets of the foil lu which films and 
papt'rs come wrapped. Matt foil is said to gisc 
the best diffusion, while others preft'r the 
rt'giilar photographic white blettlers. Alnmi 
niim foil, however, is said lo afford better 
teinal values than the white blotter reflector. 
When using odds and ends of pieces of this 
foil in making a reflector it is important to 
glue them down to the cardboard as flat as 
possible, fiatrcning them out under a print 
roller. 


NIKOR 

Anti-Fog Stainless Steel 

TANKS 



NEW ADJUSTABLE MODEL 
for Cut Film and Film Packs 
from 2'/, X 31 / 4 " to 4 x 5" 


Here at last is the aeSjustable NIKOR TANK 
for which thousands of serious photographers 
have been waiting It takes up to 12 cut film 
or film pack negatives from 2^4 x 3 ^ 4 " to 4 x S" 
or postcard size Quickly adjusted for any aize 
Film la inserted easily in complete darkness 
without danger of buckling or scratching. Re¬ 
quires from 24 to 36 oz of solution, depending 
on size of negative. Made entirely of welded 
stainless steel that is absolutely impervious to 
photographic chemicals Easy to keep spot¬ 
lessly clean Price, complete. ^ ^ m 
only 911 .SO 



Modal 35 NIkor Stainless Steel Tank 


other Models for All Roll Film 
from 35 mm. to Postcard Sizo 

Model 35 NIkor, (iLvcbip*! a roll uf 35 mm film In 
nnl) 8 uz ot Kuliitmii |4 75 

Model 33 NIkor, (lt‘\(0ttps two nini rolh lit same 
ttiiiu In 111 oz ttf Holiitinu |8 25 

No I Nikor, fui y V film 55 75 

No 2 NIkor, for or fivO (m (120) $575 

No 4 Nikor, foi (111.) film $5 75 

No 5 Nikor, for 118, 125, 50, K6 nr FO $7 50 

Extra deep Nikor Tank (no iccIh liuluded) foi 
luultlplo dpvclnplne of bmr \o ‘bt f>r No 35 reela, 
lliroe No 1 reels, Iwo No 2 or No 1 reels, one 
No 5 icL’l, v^lth lud on wlit( h to siring loels $6 00 
Extra Reels, nil sizes $2 85 each 

Nikor Print Paddle and Stirring Rod 30c 

In$tst upon genuine Ntkor ?voduci»^^ht on final 
and only dayhghi de^rlopmg tank made enitrely of 
torroston^proof Uainlt$t steel At tead$Hg dealers 
ey cry where— wrife. 


BURLEIGH BROOKS 
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A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT C. INGALLS 


I N mcaHuriDj^ a room we lay the measure 
directly on the floor, and we do the same 
in measunng somewhat liner work, but 
when It comes to measuring the separation 



Figure I: Coordinatf^ comparator 


as a fine ear, is out of the amateur's reach. 

The plate measuring engine shown in Fig* 
ure 2 was therefore made by Lawrence A 
Cox, one of the Cox brothers living at 47 
Upper Creen, Mitcham, Surrey, England, 
whose telescopes and observatory have pre¬ 
viously been described here, and is described 
by Harold W. Cox They have omitted the 
circular stage, and they measure by means 
of a two-stage carriage arrangement, obtain¬ 
ing rectangular cnurdinates, probably work¬ 
ing out the hypolhenuse by trigonometry. 

“Basically,'* Cox writes, **ihc inslrumenl 
consists of a frame or plate holder 7, to hold 
the negative or plate, which can be moved 
accurately in one direction along round rails 
2,3, by means of the fine adjustment provided 
by micrometer screw 4. These rails are made 
from lengths of silver steel rod pur¬ 
chased in very straight lengths. Motion at 
right angles to this is made possible by al¬ 
lowing the microscope 5 to slide on round 
rail 6 and flat rail 7; it can be moved more 
accurately by means of micrometer screw S. 
The microscope not alone travels on round 
rod 6 but IB hinged on it aUo, and may fur- 


The use of the reticule serves to reduOe er¬ 
rors which would be cumulative if a long 
micrometer thread were used instead of the 
^ cm movement, also errors caused by cur¬ 
vatures in the rails that carry the moving 
parts, 

“Finally, the microscope itself has a cross- 
reference, in the form of very fine scratches 
on glass on a piece of microscope slide cover, 
made with the sharp edge of a piece of 
broken quartz rod. Even after several such 
scratches have been made with the same 
edge the scratches obtained are finer than 
tlioHC obtainable liy most other hand meth¬ 
ods, Cross-wires would be much too coarse, 
as this apparatus has a direct reading accu¬ 
racy of 0.0001" finch) on the micrometer 
scales and, by inletpolation, to 0.00001". 

“The reticule is always in position and the 
photograph for inspection is laid on lop. The 
two ore illuminated from below by a lamp 
in a while enameled base. Looking through 
the eyepiece of the microscope one can sec 
the cross lines in the microscope, the star 
images, and the lines of the reticule, all in 
focus at the same time. Sometimes the cross- 


of two star images on a plate this 
method is not followed by the as- . 

Ironomer* too rough. Instead, he ‘ 
mounts a microbcope above the 
plate, makes provision to move it 
accurately in two dimensions of 
space, setting it first above the 
image of a sclecttd “standard” star 
and then above that of the star to 
be measured, and reads off the dif¬ 
ferent c on an accurate scale. At no 
time docs the measure actually 
touch the plate, and the microscope 
permits centering by judgment on 
as indefinite an area as a star image 
It magnifies 5X to 35X. 

tigiiie 1 shows a typical measur¬ 
ing engine of this kind, a “coordi¬ 
nate comparator” made by Gaeriner 
for profebsioiial astronomers’ use. 

First, the carriage as a whole is slid up or 
down the sub-base, to place the mi( roscope 
in a comfortable posilmn for the user. On 
this carnage is mounted the circular stage, 
showing clearly jn the figure. Within it but 
obscuied by other parts, is the plate, set in a 
square recess. This stage, its periphery di 
vided into angles, may be rotated by meaiH 
of the little hand crank shown, and U is 
rotated until the two star images fiurecssively 
fall under the sliding mirroRcope. Tiic scales 
arc read at each setting and then the angle-, 
and position are determined from the read¬ 
ings The microscope is mounted on a slide 
and runs on a long, precise screw beneath 
the slide, a screw having m this instance a 
periodic error of less than 0 001 mm, oi alioiit 
1 '25,000 inch On the left end of this screw 
is a drum with a scale and this gives direct 
readings to 0 001 min The microscope reti¬ 
cule consists of two hairs set parallel and one 
at right angles to these Angular separation of 
the stars may be calculated Iwcause the scale 
of the plate is known or may be computed 
However, such an apparatus, costing as much 



Figure 2: The Cox apparatus 

thermore be swung back out i»f the way 
when required thus, 

“The micrometer screws 4 and 8, of which 
V and W are the extensions, are ordinary 
lieads from L. S, Slarrett metric type ma¬ 
chine micrometers and permit an adjustment 
range of Vj", actually, only cm of move- 
ment is used. Exten^on 9 is kept forced 
against 4 by a spring thrust, 10 against 8 by 
gravity. When measurements are made be¬ 
tween biar images more than Va cm apart, 
wc make use of a glass reference plate or 
reticule 7f, ruled with fine lines, which di¬ 
vides It up into sections % cm square. The 
plaic is a photographic copy of a master 
ruled plate at Greenwich. Both the micro- 
scope and the plate holder can be released 
from the threaded micrometer extension, 
moved in position to bring star and micro¬ 
scope coincident, and then locked m position 
by millcd-head clampscrews 72, 13. Position 
is then read by counting off the lines on the 
reference plate or reticule and interpolating 
the rest by adjustment of the micrometera. 


-- V 

and a fine metric scale engraved on 
glass is used instead. The lamp in 
the box 74 is so arranged (hat direct 
light docs not illuminate the plate, 
but reflected light from the while 
walls gives an even illumination 
over the whole plate. As shown in 
the photo, the plate holder takes 
plate size, but with an extra fitting 
dropped into position any smaller 
plate can be measured. 

“Owing to the fact that any other 
person making a plate measuring 
machine would have his own ideas 
about details I don't think it is 
worthwhile including them here.** 

Regarding this, wc agree with 
Cox and the author of page 84: 
few wish to copy details slavishly. 





rigutt $2 The Cox No. ] SdhtnUt 
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Figure 4 : Your scribe’s pet i»un-»pot 


A SCHMIDT camera <Fi(rurr 3) having 
a 9" mirror and correcting plate 
(hcncc f 'l.S) has also been made b> the 
Coxes, and stellar photographs taken with 
It and submitted to Lower, o( San Diego, 
California, for opinion elicited the signifi¬ 
cant response, “the Coxes have mode a 
S<hmidt^'* The images were remarkably fine 
and round. 

Now follows the sad laic of a hclf inflicted 



Figure 5: The Cox No. 2 Srhmidi 


joke on this department. A little later the twi> 
Coxes sent the photograph shown in Figure 
4. On the same day came Professor Russell's 
manuscript for his Seplemher article entitled 
**How Hot is the Sun?” Calculation showed 
that eomething was needed to make it fit the 
usual two^page space—what better filler than 
this Cox picture? Study closely the familiar 
M)lar rice gram background and all its other 
details. The picture was inserted and givem 
the legend, “Sunspots photographed with a 
12" refieetor, by L. and H. Cox.” The present 
reproduction is from the same half done plate 
that waa shown in September. 

W<iU, as it turned out, the “sunspot-*” 
werfii\ quite that—not precisely. Instead, 
they yett a 140 times efUargement of uvo 
^tor inmsss the edge of a 16® field taken 
with the Schmidt eamera showm in Figure 3 ' 
The lihotograph had been sent to demon- 
strgtg i|}ie quality of the Schmidt. Note par- 
tienhudy the absence pi coma in the lound, 
elean*cut «tar images. However, there were 



REFLECTING TELESCOPES 

Pierce made Theoretically and mechanically right, 
with portable mount, ready to uae. 6", %126, 

RICHEST FIEUD EYEPIECE 1.14" efl, .92" field $6 60. 

PORTABLE MOUNT With rigid pipe pedeatal Mov¬ 
ing parts of bronze. For 6" or smaller telescopes. $10. 

ACCURATE FOCUSING is easy with our spiral sleeve. 
l>/4" O D. Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL AlLincluslve telescope kits Proper 
glass, clean abrasives In tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI¬ 
AGONAL, complete Instructions. 4"—$4 00, 6"—$6.00. 
Without Eyepiece and diagonal, 4"—$3.00, 6"'~$5 00. 


Free test of your mirror. Write for catalogue of supplies. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 

John M. Pierce • 11 Han^aril St. • Springfield, Vernfbnt 


“TELESCOPES” 

and 

Supplies for the Amateur Telescope Maker 

*For a 6cf/er Mirror use Pyrex* 

b" pyrex Kit, eight graden of ahrnsives, rouge and pitrh, with complete in- 
MtiuilionH, $5.50. 

Telescopes from 2" to 20" Refleitors and Refractors, mountings, clock drives, 
miri ors and lenses. 

Send six cents for our large illustrated Catalog. 

TINKLEY LABORATORIES 

Makers of Astronomical Telescopes and Equipment 
2033 Ashby Avc. Berkeley, California 


KITS OUR 

SPECIALTY 

4" kit 4 2.95 

Pyrex 

4 4.25 

6" kit 3.75 

Pyrex 

5.50 

8" kit 6.75 

Pyrex 

8.30 

10" kit 9.95 

Pyrex 

13.95 

12" kit 14.75 

Pyrex 

24.00 

Kits contain 2 glass discs, 8 grades 

of abrasives 


(fewer do not insure sn optically perfect surface), 
rouge, pitch or beeswax, and inatructions 

Money-hsek guarantee that 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 

(Send for our NEW, ENLARGED, and ILLUS- 
TRATED caialogue ) 

M CHALFIN, 1425 Lonffellow Ave., New York, N. Y. 


ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with icsisiance to luechatucal iibra- 

sum and uniformly superior in reflectivity 
at tlie same reasonable prices maintained 
III the past 

Coaling Prieea: 4"——75, 3"^|I2.00, 6" 
—$2 50. 7"—$3.00, 8"—$3.50, S"— 

$4.25, 10"—$5 00. 11"—$6.50, 12"-— 

$7 50, and 12^4"—$S.00. Larger tUee up 
lo 36 inches in diamecer cm raciueai. 

Diagonal Coatings for diagonals of the fol¬ 
lowing widths 

IN"—50c, —60c. iVs"—75c. 2" 

—$1 00, I'A^ —$1 25 and 3"—$1.50 

LEROY M. E. CLAUSING 

720 Greenwood Avc. Wilmetta, Ill, 


TELESCOPES, MICROSCOPES, 
AND ACCESSORIES 

FliHt unallly objective and mirrors eyepieces. 
prlHiiis. flats Barlow lenaea and otliei arres- 
Rorlrs for tho telo 9 rop<* Kits for mirror mak¬ 
ers Send stamp for catnloR 

C. W. LUSK. Optical laatrumants 
1238 Weat 38th Strait Loa Anpilat, Calif 


'ALNICO' 


POWERFUL, PERMANENT 
MAGNETS 

Honerhue or Ber Nchcui 
dikri, end cobalt »terl alloy LIFT* M 
MME8 OWN WEIGHT Useful. Inter- 
KtlnR. lUrtUna Apraftlcal cxperlmonta 
lel of two wtli permit experltnentalUm 
ilth all propertfea of permanent nuR- 
HORSESHOE . $t 00 m. 

UR (Mt »r 2) . . $L50. Hen( I'aaipald 

Co atarnpi— no COD 
InterpnUno taiolop, Bt, tO^ 

HAMY ROSS 

Seieatifte aid Laberatary Aeaaratua 
89 Warrea Straat. N Y. C. 



■BUILD YOUR OWNrimh 

ReReetlng Teleaeope 

6 INCH KIT #3.50 

Other klLa, all abraslvea, mirrors, 
eyepieces, diagonals 
ILLUSTRATED rNSTRUCTIONS Iflc 
Catalogue Free 

OPTICAL DEVELOPMENT CORP., D«m. D 
1560 BROADWAY NEW YOMC CITY 



The Apex Slide Rule 

b M M' in <iin. Th# C b imm a<ul 

■IvM an*w*r« wHIt amt pmlalim U 


■IvM an*w*r« wHIt amt Dmlaloa U haa 
ittfi mi.« ai) Um MIdan daaerftwd 

In our (urnMr nda In M A. Ton flluBinUoa 
idw*n a porUon ol iha nmU*. Any- 

otM with wank ayn^laht mb um 

(^b ruin. IJtMtoubtndly ttw ennWt nlMa 
riOn vdiw OB thn vrtmtmi nwrkot. Ordw 
oBn iowy Moanv rMuMdod a tou nt« not 

wtbiod PtiMu wait lutfiMiiDUi. aaeo. 

Cmtii or C O t> Ctrevdam (roo 

Wean M4* Rala €*.. itiiMl.fla. 

glWt Anb aalMra rntot lilf 
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-TSUtCOPI MAKMM - 

Kns.-0UR SPECIALTY 

PRECISIOM WORKMANSHIP 

BETTER QUALITY. LOW PRICES 
MONEY BACK GUARANTEE 

4” . $2.95 PYRBX $4.00 

4" 3.75 RYREX 5.50 

8” . . 4.S0 PYREX 8.00 

10” , 9.75 PYREX 13.75 

OTHER SIZES PROPORTIONATELY LOW 

Each kU has 2 glam dlsis, rurrect (hliknosn iftiiiieuil 
pUch, nmgc, H BBsnrtcd ahrasiwM (fH«ii ii)u> not 
pttifri( optical surface), iumruitioiis eU 

FREE ALUMINIZED DIAGONAL with each kit 

6" kit nlili huuk ' Aiuuteui Toicstupe .AXuktng S6 25 

ALUMINIZING 

CHROMINIZING 

Alirmlnuiu itaed tt(i« coniairiA lo p>m)»/r a 

haidPi, Mlprilor Teflcidua surf me I’lurs luimln »» 
before 

6 ''^$ 2.50 8 "—50 10”—$5 00 

Otliei l*ioi>ortloiiatell Prlcicl 

MiltKORS TE!!-TEI) FRLE OV CHAKdK 

MIRRORB ALL SIZES MADE TO ORDER 
PRIBMS^EYEPIECES ACCESSORIES 

mi'll catniofj 7iUi*roinit Minoyruftts, Biuvrulaiy 
etc iHiitfuctionk foi Itlfsruut Mukniu lUi 

PRECISION OPTICAL SUPPLY CO 
1001 B 163rd Street New York City 


You Audit the Accounts 
of your Treasurer, 
Why not your Insurance? 

After all it is the 
Basic Assurance of your 
Investment 

L. S, Treadwell a Co, inc. 

INDC^aNDCNT A UNASriLIATCD ADV/IOER* 
IIS JOHN STREET NFW YORK 


rm m (JNMU " 
< (MJM |{ 


B ugbears of Ibe tyro’s first lelescopt* 
include ibe mounting for the diagonal. 
From S. R B. Cooke, Assibtanl Professor of 
Metallurgy at the Missouri School of Mines 
and Metallurgy, Rollo, Mo., and an amateur 
a'itronomtr, we have received the following' 
“Seldom have I seen in your columns a 
deycripfion of a satisfactory, easily made, yi I 
rigid, secondary mirror support. I send a pho- 
tugrapli of a ivpe of support whieh 1 Iiavt 
used for 15 years m reflet lorn from 6" to 20" 
aperliiie During that lime T have found it to 
he the essence of rigidity, possessing the add¬ 
ed mciit of rapid aditistalulily 1 do not claim 
originaliiv of design, in fact the first tele¬ 
scopes in which I saw it used wcie those 
maiiiifacnired hy Mr J T Ward, of Wan- 
gaiun. New Zealand I strongly believe lliat 
H similar support was used hy Browning, of 
London 

“My firsl reflector was a six inch, made in 
192 4 atconling to the articles hy Ellison in 
Efififnh Mrchanits The flat support was 
made of the crudest materials, by llie use of 
simple tools sueli as hacksaw, file, and a kit 
of bicycle tools, and it p<*rformod perfectly. 

“The photograph shows at the lop a com¬ 
plete a^seinhly for a 12V4" Cassegrain, and, 
helow, a flat mount from a 10Vi" Newtonian, 
the last-mentioned instrument having lieen 
made for selenographical work 1 study and 
mapping of lunar detail —Kd ) ^ is a sirong 
steel ring, which fils just outside or within 
the luhe proptr At positions 120* apart on 
the steel ring, three iioUs, pass through 
square holes cut in the ring The hi is easy 
These bolts aie riveted to flat strips of ^^pring 
steel, H, whieli form the spider. A sleeve, 
fils over the square portion Uiiown near 
( ) of each bolt, and tension on tlie spider 
system is maintained by the knurled nuts 1) 
The support for the mirror mount is a three- 
armed steel spider, L, each arm being slotted 



and firmly bolted to a spring steel spider arm. 

“G m a brass tube holding the mirror It 
IS firmly atiaihed to a cinnlar steel plan liy 


TELESCOPTICS 

{Continued jrom preceding page) 

feigns of coma elfecwhere for your scribe went 
straight into a coma, especially when it 
turned out that the photo had been correctly 
described in the original Cox letter Here¬ 
after, this department is wearing two pairs 
of specs. 

Several months have elapsed since the mis- 
named photograph was published. No reader 
has written the editor to apprise him of the 
enor. No doubt all you readers noticed it, 
of course^ For kindly forbearing to write m 
about It all are thanked. Tbcir innate tender- 
heartednebs has been quite touching. 

So your scribe’s face is red, red, red, almost 
infra-red, and now at sight of a sunspuf pic¬ 
ture he feimply breaks down and sobs. 

M ore recently the Coxes have R«m Fig¬ 
ure 5, showing their No. 2 Schmidt 
job, an //1.5 with a 12" //0 75 primary and 
a correcting plate. It covers a full 20"" 
field. The cell for the correcting plate is all 
metal ami alone weighs 120 pounds. Two 


means of the three adjusting screws f. A 
helical steel spring fils over each adjusting 
screw and, for rigidity, is maintained at con¬ 
siderable compression. These springs are 
shown in the flat mount in the lower portion 
of the photograph. 

*‘The mirror mount is attached to the 
spider by mean^ of the elongated nut E, This 
screws on to a bolt attached to the circular 
steel plate, and winch passes through a hole 
bored or drilled in the heavy steel spider. 
E fs long, to facilitate attachment in the rela¬ 
tive gloom of the interior of the lube. 



A secondary-support assembly 


“The fectondary mirror ih adjusted cen¬ 
trally hy llie knurled nuts D Collimalion is 
ellctied by ibe adjusting screws F 

“A 1 ^ a light-weight metal cover which 
slips over the brass mirror mount when the 
telescope is placed away for the night. 

“Professor W H. Pickering stated that the 
New England climate was the world’s worst, 
as far as observing was concerned it could 
not possibly be worse liian the Ozark climate, 
m this respect. After ten years of it I find 
myself longing for the steady New Zealand 
atmosphere ” 

When a pitsm is used for a diagonal the 
mount will of course be modified accord 
ingly hew tvpes will need so fine a mount 


doors, feimilar to those in Figure 3, show 
slightly on top of the tube; these bed down 
on rubber seat mgs. 

To the Journal of the British Astronomical 
Assof mtion, ^ oi 4fl, No, 8, the Coxes have 
coninbulcd a S-page article describing their 
work in figuring the rorrecling plate and 
making the film holder. Too long to reprint 
here, your senhe will lend it for a brief lime 
to any who seriously aspire to make Schmidts. 

F ourth Ojx item is a chronograph (Fig¬ 
ure 6) “for use in our observatory,” as 
they describe it. “Wc experimented witli 
various forms of recording, one of them be¬ 
ing that of burning holes in the paper by an 
electric spark. The voltage of the ordinary 
house supply was stepped up by a trans¬ 
former, about 7(X) volts proving best for the 
paper wc were using, and one side of the 
output was connected to a platinum point 
fixed to the armature of the magnets and tl^e 
other side to the metal track over which the 
paper runs. The impulse from our clocks a 
Synchronome having an accur^y of about 
one second per month, actuated the magnets, 
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bringing the platinum paint into contact 'wlih 
the paper, which was not sufficient to art as 
an insulation from the metal track. 

“However,” they continue, “this method 
was abandoned, as the sparks made inter- 
ference with the radio used for giving clock 
checks against Greenwich. <We did this hy 
connecting the radio receiver in place of the 
personal switch and then comparing record¬ 
ings of our clock against that of Greenwich, 
and by this method we can check to an accu¬ 
racy of about 0.1 second every day.) We are 






Figure 6: The Cox chronograph 

now irroiding with the two siplions hh(«wn 
in the pliotograph, ftil from a small tank of 
ink hxed to the inside uf the track One of 
the^e is fed from the ■letundt* eontad on the 
I lock and the other from thi half uunutt' iin- 
piiKen and also from the personal switch” 

P rinciple of o simple micnnnelfr ft>r 
measuring angular diarnMirs, aUo for 
lelalive nuasurernenis of dilail on Jupiter 
and othiT plant Is, is shown m Figure 7, re¬ 
drawn frtmi a skeUh l»y F L Frurine, 1016 
17ili Ave N, St Feiershurg, Ha Adapter 
lube for connection to telescope Brass plate 
^ddered to this. To that, in luin, is soldered 



a bracket to support eyepiece, the eyepiece 
alone being sketched in on the drawing. 
Rider on plate. 

Lap one edge of plate straight Drill ‘yi" 
hole in center Cement silk fiber or spider 
web across hole and at small angle with 
straight edge of plate Second fiber is ce¬ 
mented to copper wires shown, and adjusted 
parallel and precisely over the first by bend¬ 
ing these wires. At same lime rider is at 
right-hand slop. “As 1 have constructed it.” 
Frazine says, “the full scale reading equals 
56 seconds and the scale is in 25 divisions. 
1 find the micrometer is accurate to about 1 
second of arc. To calibrate it, 1 timed a star 
from weh to web when the webs wen* set 
Wide apart.” 


Bausch ft Lomb Navy Telescopes 

Said to Sava cost la Sxcom of $130.00 



roimrrly used on lart^e caliber |:nna An excellent finder, 
7 lenaea acbromatk telescope lube rrcilor lube and 
tveplfre dratv ttit>e Kxiellent fitr sporttnu Hame Objeit 
l^cna 2". magnifies anj puner from 1 to 10 Kxit pun it 
0 2' Id (100’. E>c Lens lfi/16" Crois Hjilra An^uiar 
U< l«l .1 SO' to 20*' Kred Imaae All binnrt SS0.80 
Wt tj Ihs JllC 


Keuffel ft Esser Navy Telescopes 

Suitable for terrestrlat uie Two si/es 



(1) Gun metal finish, tube- 1^." bv llS" i*li OO 

AitjUslahh riDHS IlMits Mhinmelir (ihuk lonirol 
imtJnM L^epkre Mat,nlfiiutinn 1 pnner \Vt 

2J6.00 

(2) Gun mrUl finish lube 1%' by y*) 3*2’' 

O G AdJiHiablt' t rtjSfl llnirs MUmnirler fotus Kinlrol 
1 tealnit brsiviii I.>tplr<c MuaulfU at Ion 4 poner Wt 

4 lu $8.50 


Prismatic RifleS^UOInrvirs’ Se^ 

BAUSCH L LOMB OPTICAL SYSTEM 

Made bv Uarner A Huasey ti power Cnnalsts nf 
athromailn taular A objective lens rallbrated reitcnlo 
with Cross Hairs, 2 highly poIlKlved ptlsnia firmly act 
in solid east brnnz4> frame with soft rubber eye-etip 
^llrromeler adjustments for yardaye mnd windage TTaed 
on Kr«g Enfield. Havage Springfield etc Fils anv bolt 
MI lion rifle Complete wlih mount and oak letth- 
er rase (not shown) Regular Price $Sfi ^ New I 


UnitBd SfafBS Army 
Liquid Compass 

Made by Sperry Gyroscopo 

Co. 

With ningiilfyiuR lens. aoIUll 
Itrun/p rugged frame, JeWei 
hearing needle llriata In 
Ktahlli/lng fluid With rus¬ 
set leather raae Fine for 
tkdatd etc 2^*' 4198 

dlu , l'/4" hluh 



UNITED STATES NAVY AEROMARINE COMPASSES 
SUITABLE FOR CAR, BOAT OR PLANE 
"STAR” MADE TO NAVY SPECIFICATIONS "RITCHIE” 



All aiwnilnnm, litjuld 
flllcd IkiwI, light ueight. 

sfiiiertca] lens lotstlns 

compass tard mounted 

on Jewel iieuriiift actu¬ 

ated liv (Obnlt Hleel 
magnet K Hlahle luii- 
hei line, widf Rjiace 
giniluHtions tndepen- 
ilLtii {umiKiisatlun for 
> S and K \V lakes 
care ot local magrtelli 

dlsturbancen permitting 

close adjustment ver\ 

tliihUv TrUe $12 50 


Hlumiiuim, liquid 

filled c \ M nder , 

llKliI weight rvl- 

Indrlcal lens lo- 

tntlng LOUipasM 

(iird mounted on 
jewel bearing, 
stable )ubt>er line, 
wide space grad- 
untiniia 

Price $ 12.80 



Electric Blowers 


inlnkp 2" x 2" 

untkl 

( ixt dluinlMiint houK 
Ina $7 83 

( RKt iriiii liDit.hit 6 00 

AvHtlablc hi 6 12 32 

110 u.K ii I no I H < 

110 t iiiiherval *-<pf < ir> 
type Hiiil Miltnae dihlicd 



Edison Motor 

110 volt u < or (] < 
nttli Roviinor 10 
watts Ibtublc stiuft 
rrl< e $3 50 Varinlilc 
IthcoHtat for aboto 
S 95 

NEW PARABOLIC GLASS 
SEARCHLIGHT MIRRORS 

I'TH AL GLAH‘^ 

IMA LhNGTH ’IJIiavNLNS I'KICE 
24 In 18 In / in $50 

,10 in Ui , In 55 

30 111 14 ‘'4 111 Jn 75 

Minors vvi'ro made for Ihc I’ i4 Arniv A 
Nnvv liv Jt.inM(lv A 1 omh hihI I’aiauna of 
Lngland I'crfnllv »,roiind and highiv 
poihhed to H vei) an urate puidtiolli aur 
fair Htavllv alhir plated and (onled 
with a inokliiir and tieat reHUiini, palnl 
A fuw laiger and aniallur sizes In atoch 




Hand Clinemntars, Pendant 


t' S Aini> Knplnetia (Itoloplsts, 
MniipiuK, etc M.sgnlfilng Eyeplete 


hurt cv Ing 

$380 



Navy Light¬ 
weight Yi 
Mile Portable 
Searchlight 

Cast alumliniin & 
brnnzr linnsinu 
<*wnplete with car- 
rving cHSr MuiiRln 
lypp pnmbolk glass 
tfflerlor Made by 
n K and Nut I 
\Ruy *”► Inch diam¬ 
eter Complete with 
rholce of 0 12 or 82 
ToU lamp Reg 
Frica 124,00 

84-M 


U. S. Army Enginaar Compatsas 



Kciiffel & Ksscr, 
HeiKfhode ailver 
stale Rradtinted In 
degrees Auloraatlc 
needle locking de¬ 
vice, compensated, 
jewel bearing Fold¬ 
ing hairline alght 
Complete in Ma 
huganv box and 
cover 3" s<|uare 

$2®® 


EDISON STORAGE BATTERIES 

ALL SI2ES 1.2 Volts P«r OtU 

Cells are in rxcellent eonditlon < oniplete with aolu- 

tloii Ioiinei I ions and tiuvs Prlnii btlow aie about 

lO', of irRidiu inuiket pilte Avetnge life 20 yeuiB 
Twri MRf uru oiidlilonal Ouarantoe 



Al*nve prbri are Per mill cell For 0 volt avulem 
tisi ."i <e1U 12 VI—lO rella, 110 Vt—118 ttilia 


BINOCULARS 


M Mad,' In France. 

Kxcellent quality, 
Nubatantial con- 
Btrucllon, body Ih 
B hinitnum alloy 
will) black vulcan¬ 
ite dull mountings 
Jointed bars for tn- 
terpuplllarv adjiiat- 
ment t^nlveraal focuaing with auparately focua> 
ing right eyepiece, genuine large oculars Loops 
and fiuek strap, stlfT leather case with shoulder 
strap 


power K \ ObJ dia ^0 mm . field view at 1 000 
yds 120 yds, ocular dla 16 mm Prlce$i9,M 

Power. 6 z, Ob) dia 20 mm field view at 1.000 
jds, 120 yds , ot'ular dia. 15 mm rrln!$ 16.80 


MANHATTAN ELEaRICAL BARGAINROUSE, INC., Dept. S. S., 105 Felton Street, NewYerkaty 


















































-Books 

PROCEDURES IN EXPERIMENTAL 
PHYSICS 

By John Strong, PhD SELECTED BY 


T he experimental, in contraclinlinciion 
to the theoretiral, physiciai must be 
thoroughly at home in the laboratory, de¬ 
vising and inventing, constructing a wide 
variety of apparatus, and capable of do* 
ing refined mechanical work in many trades 
and skills. Laymen frequently inquire foi 
treatises on these skills, only to learn that 
many of them have never been exposed in 
written form; one scjeiiiisl learns direct 
from another—if he happens to be near that 
other. Now, m this unusual iKwjk, Dr Strong, 
the well-known pioneer of the process of 
aluminizing mirrors by evaporation, as¬ 
sisted by four other scientists who have 
mechanical leanings, has assembled a wealth 
of useful data of a wholly prai lica! kind for 
the constructor, experimenter, and skilled 
craftsman. In n chapters the following arc 
covered, laboratory glass blowing, optical 
work; high vacuum technique, evaporation 
and sputtering; using fused siUca, electrom¬ 
eters and electroscopts, Geiger counters, 
vacuum thermopiles, light sources, filterh, 
and optical inslnimenls, photo-elecinc cells 
and amplihers, photography in the labora 
lory; heat and high temperatures, matcnaN 
of research, consirucrion and design of in¬ 
struments and apparatus; molding and 
casting The many clear, lucid illustrations, 
drawn by a man who comprehends the work 
himself, reveal fully as much as the text 
Advanced amateur telescope makers will 
discover that the chapter on optical work 
presenls m detail the methods of D. O 
Hendrix, head optician at the Mt Wilson 
shops—the first time a profpbsional optician 
has made his methods public The valuable 
illustrations of this chapter were drawn by 
Roger Hayward, an amateur telescope 
maker and architect (642 pages, 6 by 9 
inches, numerous illu*»tration9.)—$5.10, post¬ 
paid .—A Cr ! 

COLOR PHOTOGRAPHY FOR TITK 
AMATEUR 

By Kcxih Henney 

Q uestions constantly ansc m the minds 
of amateur photographers regarding the 
possibility of working with color, la it diffi¬ 
cult'^ Is It too expensive'^ Are the results 
worth the necessary efforts'^ The author of 
tile present hook has answered these ques¬ 
tions in cleai and concise style, giving the 
nmaleuT photographer all the available in- 
foiination legarding the various color pro 
cesses—fundamental principles, films and 
fillers, transparencies, separation negatives, 
and color pnn11 ng processea. He names 
names and estimates coats. (281 pages, 6 by 
inches, illustrated, including several col- 
or plates I—$S.60 postpaid.—v4 P P 

THE YANKEE CHEESE BOX 
By Robert Stanley MrCordock 

I N the histones of the navies of the world 
there was probably no other departure 
from traditional naval principles so sudden 
and of such epormoiis significance as the 
construction, during our Civil War, of the 
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ironclads, ific Monitor and the Merrimac, 
Here we have the fascinating detailed ac¬ 
count of the construction, the incidents lead¬ 
ing up to the important battle between these 
two vessels, the battle itself, and the comment 
of newspapers and experts throughout the 
world. Chapter heads will indicate the scope 
Dixie Experiments, Swedish Genius, A 
Strange Craft, “Ericssoirs Folly”; Panic 
Crips the North; The North Hails the 
“Cheese Box”; The Confederacy Rejoices; 
The Demand for Ironclads, The North 
Dreads the Merrimac $ Return, John Bull 
Studies Naval Architecture, and so on 
throughout the existence of these two tradi¬ 
tion-breaking vessels. This concise story of 
the first fighting ironclads is as interesting 
as It IS important (470 pages, 5'J4 by ) 
— $3 10 postpaid —F. D, M. 

SUNDIALS 

By ft. ^^ewton and Margaret L. MayalL 

T he best hook on sundials Us authors 
one a landscape architect, the other a 
professional astronomer, published nine arti¬ 
cles on sundial design in Scientific American 
in 1934-35. Those articlei*, with much added 
discussion and instruction and many fine 
photographs of unusual dials, are now em- 
liodied in this all-around hook which gives 
instructions for designing precise dials that 
tell the time and are far more than con 
veiuent bird roosts to ornament the gardens 
of unscientific people. A really practical 
book (197 pages, SV 2 by 7% inches, illus- 
Iraled )—$2.10 postpaid,— A. G. L 


SUBMARINE 

The Autobiography of Simon Lake as told to 
Herbert Corey 

A mong the important inventions of the 
^ past century, that which gave us the 
modern submarine is outstanding. While 
Simon Lake was not the inventor, he was one 
of the earlier developers and the story of his 
trials and tribulations m working with this 
monster of the deep makes fascinating read¬ 
ing, Mr. Lake is a colorful character indeed. 
He has definite ideas regarding the future 
of the submarine lioih in war and peace, and 


^ We can supply our readers with any 
^ of the books reviewed in this de¬ 
partment. Prices tfttoted include do¬ 
mestic postage. Foreign prices are 
necessarily higher due to Increased 
shipping charges. 

Scientific American 

24 Weal 40th Street New York» N. Y. 



these, too, tneke interesting readhig. We 
hope that he is wrong in making this 
ment > ^1 do not believe that a battleship can 
be built that will be impregnable under sob^ 
marine attack.” (303 pages, 5Vi by 8%, Il¬ 
lustrated.)—43.10 postpaid.—F. D. 3#. 

ELECTRIC WELDING 
By Morgan H. Potter 

P RAillTICAL in every sense of the word. 

this book covers the fundamental prin¬ 
ciples of the various types of electric arc 
welding, describing equipment methods 
for obtaining the best results under varying 
conditions. It deals with the various types of 
metals that can be welded, and tells specific¬ 
ally how the process should be carried out 
with each, (77 pages, 6 by 9 inches, a large 
number of drawings and photographs,) — 
$1.35 postpaid —A P, P, 

WOOD PRESERVATION 

By George M, Hunt and George A, Garratt 

A COMPREHENSIVE treatment of the 
subject of wood protection against de¬ 
cay, insects, and other agencies of deteriora¬ 
tion. Covering first the field of wood preserva¬ 
tion and agencies of wood deterioration, this 
volume proceeds to discuss in minute detail 
wood preservatives, preparation for treat¬ 
ment, processes, properties of treated wood, 
and related subjects. Architects, executives, 
foresters, lumbermen, treating-plant opera¬ 
tors, and others will find it a valuable refer¬ 
ence volume. (457 pages. 6H by 9%, well 
illustrated.)—15.10 postpaid.—F. D. M. 


Books Recently Received 

A HUNDRED YEARS OF ASTRONOMY 
—By ft, L. IFaterfield —A plain, direct, un¬ 
varnished, and non-technical account of the 
mam development of the science of astrono¬ 
my. An excellent book.—(526 pages, 5% by 
8^ inches, 2 illustrations.)—$5.85 postpaid. 
. . . THE NATION’S FORESTS-~-By ri/- 
ham Artherton Du Puy ,—A popular book 
on forests, forestry, and lumbering in the 
United States. (2M pages, 6 by 9 inches, 
richly illustrated.)—$3.10 postpaid. . * . 
ARCHITECTURE OF THE EARTH—By 
Prof ft. A, Daly ,—A broad, semi-popular 
treatise on the most magnificent aspect of 
geology; geotectonics. Stupendous natural 
forces play with millions of square miles of 
the earth’s crust as if it were a toy, and their 
study is one of absorbing interest. (211 
pages, 4% by 8% inches, 152 illustrations.) 
—$3.10 postpaid. . . . SAGAS OF THE 
EVERGREENS—By Frank H, Lamb.^A 
romantic account of the history, cultivation, 
and present use of the many kinds of gver- 
greens, native and exotic. (364 pages, 5% 
by 8M1 inches, many illustrations.)-^^.60 
postpaid. , . . HIGH IRON —By Lucius 
Beebe ,—A book of trains, *esseiitiaHy g odl- 
lection of historical photographa Of englfies 
and trains of the 'rixties and ^sevdotiOSi Ol 
modern trains and engines and a ve^ read¬ 
able discussion of eaph. (22S pagea^ 8 by 11 
inches, about 175 ilhisttatiiMtaj—^10 post^ 
paid. 
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Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, Litt.B., LL.B., Sr.l). 

New York Bar 
Kditor, Scientific American 


Tbade Mark— 

Land Mark 

I N a decision of moniimpnial importanci* 
in trade-mark law the Supreme Court of 
the United States upheld the exclusive right 
of the plaintiff to use the trade mark 
NU-ENAMEL on enamel paint products and 
sustained the validity of the registration of 
the trade mark under the Federal Trade 
Mark Act of 1920. 

Under the common law, descriptive words 
were not regarded as valid trade marks be¬ 
cause it was believed that to confer upon 
anyone the exclusive right to use such words 
in connection with a product would unduly 
restrain competitors in the description and 
designation of their products. Slowly but 
surely, however, the doctrine of secondary 
meaning has developed. Under this doctrine 
where, through prolonged exclusive and ex¬ 
tensive use of a trade mark, a descriptive 
name has acquired a secondary meaning in¬ 
dicating the source or origin of the merchan¬ 
dise to which It 18 applied, the name will be 
protected as a valid trade mark. The Federal 
Trade Mark Act of 1905 which provides for 
the registration of trade marks does not rec¬ 
ognize the doctrine of secniulary meaning 
and descriptive words cannot he registered 
as trade marks under this act. This led to 
certain practical difiicultjes, one of the most 
serious of which was that American concerns 
engaged in international business were un¬ 
able to register their trade marks in foreign 
countries unless they were first registered in 
the United States and consequently owners 
of descriptive trade marks, being unable to 
register them in the United States, could not 
register them abroad. To meet this situation 
a trade-mark act was passed in 1920 which 
permitted the registration of descripi ive 
marks. 

There is a very important distinction be¬ 
tween the Trade Mark Acts of 1905 and 
1920, A registration under the Trade Mark 
Act of 1905 is prima facie evidence of owner¬ 
ship by the registrant. This is not true of a 
1920 registration. Prior to the present case 
there has been a great deal of uncertainty as 
to the nature and scope of the Trade Mark 
Act of 1920. In the present case the Supreme 
Court held that under the Trade Mark Act 
of 1920 a descriptive word may be registered 
as a trade mark. The Court also held that 
a registration under the 1920 Act gave the 
registrant the right to sue in the Federal 
Coifits and to recover treble damages should 
the <|efendant he found to infringe the trade 
madi. The principal distinction between reg- 
istritioi^s under the 1905 and 1920 Acts, 
acqciding to the Supreme Court, is to be 
fottm) in the fact that sincp the 192^ registra¬ 
tion dooa not carry with U any prima facie 


evidence nf owncr^'lup it iieccM‘-arv fur ihe 
registrant to prove in eourl that he is the 
owner of a trade mark regKtered under the 
laller act. 

In the present case the Court found that 
while the words NU-ENAMEL were destrip- 
live they had been so widely used and ex¬ 
tensively advertised by the plaintiff that they 
had acquired a secondary meaning indicat¬ 
ing that the enamel product so labeled orig¬ 
inated with the plaintiff. Under these cir- 
ciimstanres the Cuurt held that the trade 
mark was valid and was the exclusive prop¬ 
erty of the plaintiff. The importance of this 
decision resides in the (act that the Supreme 
Court has recognizetl the following prin¬ 
ciples: 

1) A descriptive trade mark may be regis¬ 
tered under the Federal Trade Mark Act of 
1920. 2) A descriptive name or word may be¬ 
come a valid trade mark if it acquires a sec¬ 
ondary meaning. 3) The owner of a 1920 
Federal Trade Mark Registration is entitled 
to bring sun in the Federal Courts for treble 
damages against an infringer. 


Muffled 

AN individual is sometimes restrained 
from manufacturing and selling an arti- 
< le which the rest of the public has a perfect 
right to make, use, or sell This situation 
arises where the individual acquired infor¬ 
mation regarding the article by unfair or 
fraudulent means. 

This principle is illustrated by a recent 
rase in New York in which a manufacturer 
of Hilk scarfs or mufflers sought to restrain 
a competitor from manufacturing a similar 
scarf or muffler. Plaintiff had conceived of 
the idea of printing on a scarf, in which the 
pattern depicted football and other collegiate 
scenes, a pennant with the authentic color, 
seal, and name of a particular schopl or col¬ 
lege To reduce the expense of manufacture 
the plaintiff had his printer prepare a master 
screen for printing all of the scarf with the 
eirception of the pennant. The master screen 
was formed so as to accommodate a small 
insert screen which would print the pennant 
on the scarf. In this way the same master 
screen could be used with different insert 
screens so as to print scarfs having the pen¬ 
nants of the many different colleges. The 
Court found that the printing of scarfs m this 
fashion was an original creation and that 
certain former employees of the printer who 
prepared the screens for the plaintiff and 
who had acquired knowledge as to the man¬ 
ner of printing the scarfs while employed by 
the printer subaequently, for a considemiion, 
made for the defendants a copy of the dis¬ 
tinctive screen employed by the plaintiff. The 
Court also found that the defendants knew 


that the former employees had acquired the 
information when employed to make scarfs 
for the plaintiff and that they were fraudu¬ 
lently abusing the trust which had been im¬ 
posed in them when they imparted this 
information to the defendant. Even though 
the scarfs had been published the Court held 
that It would restrain the defendants from 
manufacturing, exhibiting, and selling scarfs 
of this type because they had acquired the 
information by unfair means. 

In this connection the Court stated: 

^'Defendants had a legal right to copy and 
to sell as their own creation the exclusive 
model designed by the plaintiff if the model 
or an inspection was procured by fair means, 
but defendants had no right to obtain the 
plaintiff’s trade by unfair means.” * 


Pajama Crisis 

F by chance any of our naders are of such 
a temperament that to enjoy a goo<l 
night's sleep they require individual and dis¬ 
tinctive pajamas, we recommend that they 
patent their pajamas. 

In a recent rase for unfair competition in¬ 
volving paiamas the Court held that in the 
absence of patent protection anyone is at 
perfect liberty to copy the pajamas made by 
another. In the case in question, the plaintiff 
manufactured a man-tailored type of pajamas 
for women, having witty statements and 
slogans imprinted on the garment. The plain¬ 
tiff contended that the defendant had copied 
Its pajamas and asked for an injunction to 
restrain further copying. 

The Court refused to grant an injunction, 
stating' 

"Since plaintiff has placed tlie pajamas 
upon the market without securing the pro- 
teeiion of the Patent Laws, it thereby pub¬ 
lished the design of tlie pajamas and no 
longer has any exclusive property right • * * 
In the absence of a showing of any unfair 
(ompeiition, such as an attempt by the de¬ 
fendant to mislead or deceive the public or 
to 'palm off* Its product as the plaintiff’s, 
equity will not aid plaintiff by restraining 
another from copying and selling the article 
in question ’* 


"What Is a Book? 

E have heretofore pointed out on this 
page that dictionary definitions and 
popular interpretations of the meaning of 
words ore sometimes disregarded by the 
copyright law. An example of this is the 
rather liberal interpretation given to the 
word “book.” 

A recent suit for copyright infringement 
involved a copyrighted chart to be used in 
analyzing handwriting. The chart consisted 
of a single sheet of paper divided into small 
lectangular subdivisions, each subdivision 
containing an illustrative specimen of hand¬ 
writing and a description of the supposed 
characteristics of a person having that type 
of handwriting. The Trial Court held that 
the chart was not proper subject matter for 
copyright and dismissed the suit. The Circuit 
Court of Appeals, however, disagreed with 
the Tnal Court and sustained the copyright. 
In reaching its decision the Court of Appeals 
pointed out that under the rules of the copy¬ 
right office the ohart was a book and that a 
l>ook was proper subject matter for copy¬ 
right. 
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Weighs up to 100 grams 
Compact—No loose parts 
Modern^ durable construction 
Small convenient size 
Handsome streamline design 

Now permissible for auxiliary use in 
drug stores (N. V. C. Serial B17.) 

Never before a balance with 
all these exceptional features! 

Finest Quality —Made of tested maten 
als Its construction will appeal to labi^- 
ratoiics desiring the best equipment The 
Bakelitt cup is unaffected by piactically 
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5 Mtli It the tool steel knife edge and 
agate bearing will give long life and ac 
curacy 

L\treme Sensitirtiy- -Weighs to one 
decimal point farther than the usual low- 
priced counter scales and serves neaily 
every laboratory purpose sboit of precise 
analysts The capacity of 100 grams is 
ample for the delicate weighings nude 
in the usual course of teaching, oiganic 
synthesis, experimental work, com- 
pounding, photographic work, etc 

Compact-Convenient —Does not monop¬ 
olize a laboratory table Placed on the 
desk of the busy technical executive, it 
will soon become indispensable 

Its small sue makes it possible to carry 
It on inspection and testing trips at a 
distance from the laboratory It is small 
enough to be earned under the aim or 
in an overcoat 
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SJndu^Hf^ U± Sold! 


More than any other agency, institution, 
organization, or magazine. Scientific 
American has sold the products of all 
industries to the world! 


j[lnclustry is huilt on scientific rcHearch, invention, applied science. 
^For 94 years. Scientific American has described these achievements, 
interpreted them, evaluated them. |[Readers of Scientific American 
know scientific principles, have been sold an understanding of the 
science l)ehin<t all industry. ^In buying, they rely, not on advertising 
catchwords but on sure knowledge of scientific construction or com¬ 
position, operation, and efficiency. 


H ence Scientific American is a national—an inU^rnational—in¬ 
stitution, standing alone and unchallenge<i, for disseminating 
scientific knowledge to a receptive audience, for selling scientific 
principles, for educating its readers to be guidtMl, in buying, only 
by the technical excellence of a product. 



A 

NATIONAI. 

INSTITUTION 


is y%hy tlit‘ Cream of \mcii(’an In- 
duHlr)—nationally noted etirpuratiouH. eor- 
poiahoii executives, rosea rrh iiieii, I hose wh<» 
infiuenci* or control the vast piircliaHes of all 
induHtricH—watch .Scientific Anieriean cIohcIv, 
read every insue. Editorial eoveraj'c of aehieve- 
iiieiitH iH ‘■‘'high-alliliide horizontal. " not ‘"verli- 
eaf" an in a trade journal. Eaeh iHHiie not only 


the leader usahle faels regarding hin own 
industry, hut also tells him of developments in 
others that may have great signifieanee or use in 
Ins own. Sueh facts have inspired new inven¬ 
tions, discovered new and unthought of uses for 
new developments, shown how enormous sav¬ 
ings ami profits could he made. Innuinerahh^ 
letters to the editors are our evidence. 


SCIENTIFIC AMERICAN—PROMOTER OF PROGRESS 

lig editors probably sold one or more of your 
products to the world long before the effects of 
your men advertising trcrc /eft—os soon, in 
fact, as the products left test tube or laboratory. 


If your product is based on science, has technical excellence, requires specialized selling to 
a selected audience, then complete the selling job our editors have done by using our adver¬ 
tising pages. Ask us for rates, details, and copy of our publication ‘‘BILLIONS IN CAPITAL 


READ SCIENTIFIC AMERICAN". 


0. D, Munn, Publisher 


Scientific American, 24 West 40th Street, New York City 
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Most Authoritative 
Reference Work of 
Practical Science 
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SCIENTIFIC 

ENCYCLOPEDIA 



Covers 
completely 
All the 
Sciences 

12 great books jn orit 
thorougbh treat mg 
Cbennstrv, I’hvsics, 
M Llltem.itK s, Engi¬ 
neering, '\strononi>, 
Meiiitine. Nuinertil- 
ogy, Aeron a titles, 
Tsavigation, (jcoIoks, 
Zoology, Botrinv 
Brand new. just com¬ 
pleted Every sub¬ 
ject tullv ctivt rtd 
from iundanicntals 
to bitesl advanced 

discoveries— J’rinci- 
ples Methods hoi- 
iimlas-—uith cliarts, 
diagrams, .ind liilf- 
tones 

Written by 
Experts 

Twentv-om nulhoti- 
tits of tiiaii\ kuu- 
versities such is 
To 1 11 m b 1 . 1 , K o s e 
Polytcchnu, Prince¬ 
ton l^cingh, Amherst 
have given unqin s- 
tioneil authoritv to 
tilt- entire book 


Tilt Initont Qutttion-Aniwtrtr for 
Laboratory ond Shop Worktrt, 
Mtohanicf, Homo Sclontiits, Studonts 


Answers tins of thousands of questions such 
as 'J'he uihie of radiab rotary gas engines— 
How the Diesel bmgine operates—flow .nr 
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television system—How storage liattei les 
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How to do dead reikoning—How your ner¬ 
vous system works—How to retogni7e cvciy 
star, planet, constellation—Ht>w optical in¬ 
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bridges are constructed—HfAv an .iirpl.ine 
beacon system works—TIovv introleinn is 
cracked to make gasoline—How lavon is 
made—-flow to survey a picbe of land—and 
thousands more 

1500 Pa4l6i-^10,000 Articlei— 1200 Illuitratlons 
Bound In hnndsoniD and duroblR Fabrlcoid 

Examhi* It Fr*c 

Sand No MoRay*—Mall Coupon 


D. Vaa Noitrand Co, Inc * 

250 Fourth Ava., New York, N. Y 
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Ik one Big Volume/ 

For Amateur and Prataatlanat^^ The 
Th* Mo«l Compifto. Up*ta woik'ulanl 
Dito, able on eiriy 

Book of lU «l«d ^ PtjtM of phou.g- 
^ taphy from purihase 
BSO FACES of camera through all 

99 R liiuft- RUgos of picture taking 

(toveloping and priming to 
trattoni full-color photograpliy An out- 
atanding expert gives you in clear 
language, diagrams, and pIriureH hta 
/^nicihiKls for llglillng exposure deveiig)- 
Ing fixing ashing, drying intensifying 
icdtiilng priming enlarging and muunt- 
ina f'oveis optUs, einulslons mono 
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iTlicPROfESSIO^AlTOUtH 
l^ All YOUR photos/ 


^'PHOTOGRAPHY, 

Principles and Practice" 
by C. B. Neblette,Hefld of 

Dept of Photographic Tpchnol 
ogy, Rorhpster Athenapurn and 
Mochamr-^ Inst , Rnchcstpr N Y 


NEW 


Greatly Enlarged 
EDITION 


METHODS AND FORMULAE 
FOR EVERY PROCESS 

Hiltory of Photography-wUli itu-ni diwlopinmlB 

The Camera belrdlun hiuJ unf 
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photografrhie Objectives 
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The LAtont Photographic Image -n ai i innn (hiring 
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Photographic Sensitometry—nitiahuring upeed, gum 
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rediK itiK. M Urov iiiL, and udding Imi kki mniiU 11 - 
louiiiJiig lltllng, dv(s, vurnliihlnK i ir 
Printing—tunc KpiudiKiloii, (Xixiaun drxiInpinK 
llxlng diving vti-iietilng duiihiu printing eti dI 
vanmih {lint HI I paiKih 

projection Printing—tipilpim nt papers, iKimiiiui 

eu 

Print Finishing and Mounting 
Printing Proceisas-—Iron pliitliiiitvi)< lai hun gum 
hli hrdiiiute (nrhio IjMiiimil urn] oilit r prix ecxis 
(J i Imptiih) 

Three Color Photography—itnnrv and pradur of 
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A Complete o) 

MATHEMATICS 


i Prepare now to ad¬ 
vance yourself to an 
important job by 
Mathematks Train¬ 
ing Mathemaiics is 
the foundation of all 
mechanical and scien¬ 
tific work, and of all 
business or industry 
b.istd on science 
\VIIbout this essential 
know kdRc even Uie 
most capable man is 
kfl behind while 
others forge ahead 
to better jobs, big- 
ger con tracts* more 
money \ ou need 
mathematus to solve 
technical problems 
and to improve, speed 
up and check on youi 
woik and the w’oik 
of others 

Now you can karn 
mathematics by an 
tasy, imxjiensive and 
time - saving method 
\ \< r> simple and 

extremeiv intcrestinR 
course in book form 
has bcf n prepared 
for you by an < xp< rt who has devutfd a 
lifetime to tuidimK practUdl men the funda¬ 
mentals of this important subject 


MATHEMATICS 
FOR SELF-STUDY 

By J. £ Thompson, B,S,, A M,, Oept, of 
Mathematics, Pratt Institute 
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III t.ickhng wilh i »*'<* the most difficult qiicntions 
on ihi- ‘siihjecl 

" I An Expert's 

*c.‘rr; simpiaud 

Rafaranct MethOdS 

Llbrafy Ib Mj Thomp'^on, the nu- 
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D V*n Notlnnd Co , Inc , 2SC Fourth Av, , N Y 
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FIRE-WALKING 

Gives Dp Its Secret 










*^^WITH A 

HANDSOME 


TAN 


THIS QUICK 
EASY WAY 



IMPROVE YOUR APPEARANCE ofSUNSmNE 



85% of success today is due 
to personality and ability to 
influence others 

. . according to an ox- 
hauftivo study rocont/y 
mode of Cornegle In- 
stltute of Technology 

That pall*, pasty in 
ctluicnt, imioor look 
is a business and sotial handKap Why 
put yourself at such an unforRivable dis- 
advanlaKe whrn you can pet that 
\pmf\ healthy IAN everybody ad7nires 
so much riRht in vour homc^ Within ten 
da>s, you can iinjtrove your appejrance 
remarkably—look like a million dollars-- 
as i] you had just returned jrom a vaca¬ 
tion in Palm Beach ^ 

Produces 
VITAMIN D 

Aids Calcium 
and Ptiosplionis 
Deficiency 

Palm Beach Sun Lamps lurnish an al)un- 
dance of the vital Ultra-Violet Ra\s that 
ttrttduce Vitamin 1) th( Sunshine Vit¬ 
amin and help build resistance against 
common colds and other winter ailments 
These rays will also prevent and cure rick¬ 
ets, and arc hel[)ful in budding sturdv 
Imdies, and sound teeth m growing chil¬ 
dren Ultra-Violet Ray radiation aids cal¬ 
cium and phosphorus dchciencv, and has 
also been found helpful in (tearing skm 



blemishes and pimpl> complexions Let 
\our physician advise you it vou wish 
for vour particular ailment 

\s I(.ading makers of sun lamps in \mer 
lea, wt have clevtloped lamps Pj suit tliL 
luuis (it Lvcrv porkctljuok Wc have single 
art lamps using 2 carbons and having intens- 
it\ of times mid"Summot sunliglit as well 
as (IouIjIc are lamps using 4 earlxins and hav¬ 
ing an inttnsti\ of 10 times mid summer suii- 
liglit Also there is available tlie Palm Heath 
I )e luxe Model (Double Arc) having tlit 
same intensity as lamps used by hundreds of 
(liiius and thousands of doctors througliout 
tlic L nilt'd States Just think of it—a 4 mm 
utc exposure gives y<>u the ecpiivalent of 50 
nnnutes nntl-summer sunlight Wc are the 
first (onipanv in the United States tliat has 
devfdoped a Double Are T.amp (4 carlums) 
ot tills ]>o\vei at a pnet so low tlial it is 
vvitlim the* reach cd almost everyone 

AS LITTLE AS 
$1.00 DOWN 

Aiiv tjf our models ran lu purchased for as 
little as ^1 (M) down and the balance can he 
paid in easy payments There is a Palm 
l*each model for everv ]iocketl)ook—--every 
model can be bought on easy payments and 
every model is subject to our 10-clay Free 
Trial Guar.mtec 


SEND NO MONEY 

()vvn your own Sk^\ Xcic'pt oin b ID'd*! 
I RIM ObT’KR now Use lamp for 10 
daj, s—sc,t for youiselt tl\c remarkable im- 
in'ovement in \our appeal am e—liow rmiib 
better vou look—liou much l>ette*r you feel 
Pav down as little as one 
dollar If for any rei-.oii 
\on are not m<jre* than sat¬ 
isfied jiisi return ibe I amp 
and there will be m* 
c barge ^ ou .irc tlie SOl.F 
1UD(M* 


^750 


FREE BOOK 



------MAIL COUPON NOW------ 

Lamp Division, Keene Chemical Co , Ino 
Dept SA 3-9, 206 East 23rd St 
New York. N Y 

st’iul nil xmr F1U!,I llOOK und full »li*tiilli* i»f 
I Tlhl- '11(1 VI. OPFKH ON Tin PALM HP A( H 
-<1 X I VMP 

(PleHRo wiHo Mr, Mro or MUh) 


City Butf 

This 1b not an orclor—Ship mjllihitc COD 
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TAN ... KEEP HEALTHY 

WITH A f^onnjne 

MERCURY-ARC SUN LAMP 




^ SUNSHINE AT A BARGAIN 



There i.s no need any longer, to envy the fortunate few who 
are able to go to Florida each winter and it's not necessary 
to spend a “small fortune” to get the benefits of the x'llal Ultra- 
Violet Rays of sunlight during cold, dreary winter days 

INEXPENSIVE—EFFICIENT 
TIib Sun Lomp That Tons Quickly 

The new, inexpensive, Home Model, Palm Beach Mercury- \rt 
COLD Ultra-Violet Ray Sun Lamps give you your own private 
‘solarium in wluch to TAN and keep healthy These 
lamps arc designed to meet the fast growing demand for 
low priced home units that are dependable and economi¬ 
cal They have all the beneficial qualities usually found 
in higher priced Mercury-Arc models i 

Daily exposure of only 3 to 4 minutes per day will ! 
help to improve your appearance and health Will gue 
you that HEALTHY TAN that everyone admtres 
make you independent of weather conditions or season 
of the year You get vital Ultra-Violet Rays at the mere 
turn of the switch 

FRON' 

Almotf Pur# Ultra-Vloiat Roys 

The special type Palm Beach burner is highly eiYiciciU ami 
more than 00% of the energy emissions are in the middle Ultrn- 
Violct Ray region, affording a source of almost pure Ultra-\ lolct 
Rav radiation 

PRODUCES VITAMIN D 
Will Cura oud Pravant Rickets 

Radiation from the Palm Beach Home Model, Sun Lamp, pro¬ 
duces Vitamin D . . . aids calcium and phosphorus deficiency 
Powerfully anti-rachitic ... will both prevent and cure rickets 
and help build resistance to colds and other winter ailments 
Rays are bactericidal in action, and will produce erythema 
(TAN) in half the time of ordinary sun lamps 

The Palm Beach Mercury-Arc COLD Ultra-Violet Ray Sun 
Lamp helps increase youthful vigor and \dtality and tends to 
stimulate dai^ular functions Remarkably beneficial in some 
forms of sUn irouMe. Often decidedly effective in cases of lisl- 
lessitNa and many forms of sinus conditions are greatly 

benefited. Mercury-Arc Sun Lamps have been used by the Medi- 


TILT AT ANY ANGLE TO PLEASE 


tal Profession and Hospitals fur 35 years in the treatment of 
(ommon ailments They are now available for home use at u 
price you can afford to pay 

Amozing Sun Lamp OfFar 

If your dealer does not carry this lamp, you may purchase 
direct from us (this offer is for a limited time only), on our 
easy monthly payment plan, subject to the 10 Days' 
Free Trial offer . . and a guarantee for 1 year If for 
any reason you are not satisfied, return lamp after 10 
days and your money will be refunded There will be 
no charges Your first expense is your last expense —no 
carbon replacements, low current consumption and 
high efficiency, 

$5.00 Down • • . Balance in 4 Months 

TobU Modal $20.00 Floor Modol $27.S0 

VIEW For Bullt-tn AutomiitlG Timer Add $5 00 Additional 

He.iutiful]\ Hnisticd in sei\iceal»le crinkled linm/t* finish, chronic 
pi itcH Roosc-neck and tnm Adjustable to an> posit urn Floor model 
<idjuslab]e from 54" to 67" Complete with M It extension cord, goggle*? 
.uid operating instruct ion* W^ith or without iuult-in automatic Timer 
Operates on 110 \oUs \ C . 60 tvtles onlv l^iaws less than 100 watts 

1 ““- — — — —-—-— — 

I U. V. R. Loboratorlof ka 3 o 

I 206 Eo«f 23rd St., N»w York. N. Y. 

I Ship me (prepaid) the following Model for wdiuh 1 enclose $“>00 
I as first p.nnicnt, balance in 4 r(jual monthly pa>nients 


Model 

(Klotti or T'ulilo) 


Hiu« ify If Timer Oettlrea 


It IS understood that if 1 am not satisfied, T may return the lamp 
after 10 days' FRFF Trial ofTcr and niy money* will be refunded 
without any charges. 


i City 
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As Astronomers Meet—By Henry Norris Russell, Fh.D. 

Amone Th;m«l»e. A.tronomer. Sp«i.U« on . Wld. 


Pollution Kills Fish—By L. M. Fisher 


Both Fin Fish and Shollfiah are Seriously Affected by Industrial 
SewaM. and Mine Waters That Pollute Rivers and Harbors 


Rubber Saves Trees 

Modern Tree Surgeons are Using New Ma¬ 
terials That are Favorable to Natural Growth 

Visualizing Hyperspace—By Ralph Milne Farley, M.A. 

An Attempt to Peer I^to the Fourth Dimension of Space by Constructing 
a Three-Dimenaional Model or Analogy to be Uaed as a Taalng-Off Point 

How Much Snow?— By Myron M. Stearns and Blaine Stubblefield 

The New Science of Snow Surveying Provides Knowledge of 
Water Supplies That is Vital for Power Plante and Irrigation 

IVow Helium Saves Lives— By Norman Goldsmith^ M,D. 

A Mixture of Helium with Oxygen is Beginning to Be Used by Phymi- 
ctans to Tids Some Respiratory Cripple Cases over Their Crises 


Biskupin— By J. Kostrewski 

The Excavation of an Early Iron Age Village In Eastern Europe Brings to 
Light Artifacts Showing the Daily Life of a People of about 2500 Yaars Ago 


Factory ‘Magic’ 

An Ingenious Factory Process Solves an Old Problem 
and Makes Possible a New and Efficient Transformer 

Rubber to Cotton to Tires— By As P. Peck 

Two Pages of Photographs Which Show the Step-by-Step Proceas 
of Manufacturing a Standard Type of Modern Automobile Tire 
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ALKING barefoot on a broad b«d of red-hot 
^ embers, as sho^vn on the front rover, is a 
leal peryformed by Hindoo fire-priests, to the en- 
ultation and emotional frenay of the natives. Sap- 
posediy snpernatnral, the performance has pow 
been studied by scientists, and a detailed report 
of their findings appears in the lead article of the 
present number (page 135). It turns out that 
there is no magic trick and no deception to ibe 
feiii, which Is honestly performed. 
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(Condenned From Igitnrx of March, 1889) 


DlPFiTHKRIA—“It i*» daiin<^ that ‘two profriiHorM roumrii^l wiih 
I he Paftirnr institute have discovered the generative microbe of 
diphtheria, and that a preventive of thin disease by means of vaccine 
VITUS IS expected to follow' Should this expectation be realized, the 
discovery and its successful application will certainly take rank 
among the most important triumphs m the realm of mi'du al m lence ” 


LINOTYPE—“The accompanying illustration represents the latest, 
and in many respects the most remarkable, of the numerous ma> 
ihines which inventors and 
mechanics have from time 
to time devised in their 
long-eontiniied efiortg to 
find some practical means 
by which to supersede or 
I lit sliort the tedious work 
of typesetting. It is known 
as the Linotype machine, 
from the nature of its prod- 
net ... It is not, strictly 
'^peaking, a typesetting ma- 
ibine, but forms type bars, 
each of the length, width, 
and height of a line of type, 
and the rxait counterpart 
of that which a compositor 
Would set up, except that 
each line is formed of one 
entire piece of metal, in¬ 
stead of an many different 
pieces as there are charac¬ 
ters, spaces, etc. . . . The 
key-board in front of which 
the operator sits has 107 
keys, each marked for a 

capital or lower rase character of a font of type, or the figures, points, 
or compound letters used in connection therewith, many of the letters 
most frequently used having several keys 

MEXICAN RAILROAD—“The engineers of the Mexican Southern 
Railway have laid out the lines as far as Tecomavaco, 58V4 miles 
Miiith of Tehuacan. . . . The new line will carry tlie Ameruaii and 
Mexican railway systems some 300 miles farther soiitli, and will 
shorten the time from Europe and New York to South American and 
Pacific ports from a week to ten days in the former, and four i» five 
days in the latter case." 

BIG GUNS—“Two monster Russian guns were sent recently ii> 
Sebastopol ... for the purpose of being placed in the new ironclad 
SinopCt And although some of the details must he inaccurate, the 
official description is too interesting to he ignored. They are 12-inch 
pieces, weighing 50 tons, and throwing projectiles of nearly half a 
ton. The powder charge Is 270 pounds, and the initial velocity 3000 
meters (jic], while the distance of the cannons' ranges is said to be 
20 versts, or over 13 mtles.“ 

MAGNET-*-^^e direct use of electncity as a labor-saving machine 
has been applied at the great steel works, Cleveland, Ohm, where a 
large eteotro-magnet is used, suspended from a crane, to pick up 
steel hart and billets. It will pick up 800 lb. billets and drop them 
where wanted, by tbe touch of a key, the movement of the crane 
bofj^ done by afeam,’* 

SAfOKEr^^^The weight of the great smoke cloud daily hanging over 
th^ eity ^ lyo ndim s m^gland, has been computed by Prof. Roberts 


at 50 tons of solid carbon and 250 tons of hydrocarbon and carbonic 
oxide gesf-h for each day of the year, and il8 value at $10,000,800 
per annum.’' 

INVENTION—“Nine-tenths of the material prosperity of this Amer 
lean Union is due to inventors and their patents. A volume would 
not suffice to relate the many obligations wc owe to the men whose 
patient investigation and ingenuity have cheapened processes and 
Ic'sscned labor for ibis prosperous people. Rather let us remove our 
hats before the man who has devised a ma¬ 
chine by which we may get bread with less 
sweat." 




LIGHT—“So far we know, every city in 
the Lniled States is now provided with arc 
and incandescent illumination, and the in¬ 
troduction of electric lighting is rapidly 
extending to the smaller towns. Already hun¬ 
dreds of villages of only a few thousand 
inhabitants have their electric light plants," 

FUEL.—“It has hctn demonstrated in Vaca 
Valley that peach stones will make as good 
a fire for household purposes as the best kind 
of coal in the market. . . . The fruit growers, 
iiiKiead of as heretofore throwing the pits 
away, dispose of the stones at the present 
time at the rate of $6 a ton. A sack of the 
stones will weigh about 80 pounds and will 
last as long as an equal number of pounds of 
coal, and give a greater intensity of heat " 

TELEPHONE—“The Metropolitan Tele- 
phone Company, of New York, have recently 
erected a new central station building in 
Cortlandt Street, which is of special interest as embodying the latest 
improvements m telephone central station work and acce-ssories, as 
well as containing the largest switchboard in the world. At present 
about 2500 subscribers use it. but all the connections arc prepared 
for 6000, and the board can he extended so as to include 10,000. The 
building is fireproof tbroughotii." 

EIFFEL—“The question of the possible use of the Eiffel Tower for 
scientific purposes has been often raised, and as yet we have seen 
no authoritative document on that head signed by any scientific man 
or indorsed by any learned society, but scientific utility is possibly 
a secondary object in its constriiriion The tower will he such a 
curiosity in itself as to powerfully help to draw many visitors to 
Pans during the exhibition" 


AND NOW FOR THE M TL RE 

(GTelevision: What the public mu\ expeit when this form 
of entertainment enters the home. 

((How the pure science researcher ferrets ont the secrets 
of the elements. 

((Insecticides and how their wide-spread use affects your 
own personal welfare. 

^How oil transportation economies keep gasoline prices 
down to a low leveU 
















OUR POINT OF VIEW 


Tlie Picture Falls Together 

OURTEKN years ago the* anlhro- 
pologiHl and anatomist, Sir Arthur 
Keith, ablest authority among scientists 
on the skeletal remains of ancient man, 
concluded his notable work on “The 
Antiquity of Man’* with a significant 
reference to the genealogical tr*‘e of 
ituman evolution as that tree was then 
known. “We may hope,” he wrote, “to 
find many more branches.” He sensed 
fully that the five humamiid types at that 
time known represented probably but a 
few fossil twigs of what would turn out 
later to be a many-branched tree of 
man, ape-men, and apes of the past. 

On that tree were the Java ape-man, 
Pithecanthropus ercclus, earliest offshoot 
from the mam stem and 500,000 years 
old; Neandcrtal man, Piltdown man of 
England; Rhodesian man; and finally 
our own modern races and some of their 
nearer ancestors such as Boskop man, 
Talgai man, and Wadjak man—the 
widely-known Cro-Magnon man being 
the probable ancestral type of our own 
European race. 

How extremely ably Sir Arthur Keith 
prophesied has been amply born*‘ out 
by the subsequent progrens of discoveiy 
In brilliant succession has come major 
find after major find. In and after 1927 
came the several skulls found excellently 
preserved in eaves near Peiping—.Sman- 
thropas^ or Peking man, curiously com¬ 
bining modtrn and primitive cliaracters 
and contemporaneous m age with the 
Java ape-man. In 1952 came the 50,000- 
year-old '*kull of Solo man found also m 
Java, a proliabk descendent of the Java 
ape-man In tlie same year tame the dis¬ 
covery in Palestine of 13 whole skeletons 
of a race in part like Neandertal man 
hut greater in antuiuity In 19.36 and 
1937 two new skulls of the Java ape-man 
afforded the necessary t‘Vidence to llirow 
him out of his former ape-man '-tatus 
and almost into the liuruun trt nd of evo¬ 
lution. Tiuly, paleoanthropology^ the 
science of ancient man, has }>cen actively 
on the move. 

In addition to these discoveries there 
is the remarkable varies in Soutli Africa. 
In 1924 at Taungs, the fossil skull of a 
pievjously unknown type <if ape, much 
nearer to man than the chimpan/^^e or 
gorilla, was found by Dart. In 1936, at 
^iterkfonlein, Broom, a phvsician-anthro- 
poJogist, discovered the skull of an ape 
differing from the living apes and named 
It Piesioanthropus. In 1938 he found at 
Kromdraai the skull of another type of 
large ape and named it Paranlhropus, 
Both are of PleistiJcene age—dating from 


some scores of thousands of years ago. 

And now has come the cap to the cli¬ 
max, Supplementary finds of arm, leg, 
and foot bones more recently discovered 
by Broom show clearly that these sup¬ 
posed apes walked erect and were prob¬ 
ably nearly human. 

Thus the mosaic is being rapidly filled 
in and the picture of the evolution of 
man from his ancestor begins to emerge. 
The prediction that more and more 
fragments of this picture will come to 
light IS (‘a'-icr today than it was when 
Sir Arthur Keith predicted major find^ 
The American anthropologist Hrdiicka 
has always urged that science was try¬ 
ing to build the putiire on too few and 
uncertain fragments. In a relative sense 
this htill remains true but the signs grow 
better. Piof. H H. Wilder united man 
and the living apes jn one family, a 
courageous act’ Since Nature must hav< 
experimented with numerous others now 
extinct—a whole welter of forms in¬ 
termediate between man and the living 
apes, whose ^ofisJl^ are likely to be dis¬ 
covered—the prospett for thosp who will 
be here to watch the progress during the 
next 25 or 50 years is likely to be de¬ 
cidedly interesting.— A. G / 

If TTiey Would Only Learn 

EDESTRIANS who are familiar with 
automobile operation stand a lietter 
chance of keeping out of traffic trouble' 
than do those who lack this advantage 
This definite conclusion is drawn from 
(‘vidence tliat, of the 15,000 pedestrians 
who are killed in traffic accidents yearly, 
the majority do not know lu»w to drive. 

Those who walk, of necessity or by 
( h'uce, have certain rights that cannot 
be disputed by any fair-minded automo¬ 
bile drive I. But it is hardly fair to all 
concerned to uphold these rights regard¬ 
less, of the intimations or desires of the 
jieih'slnan. The one factor that must he 
(nnsjdered is the relative maneuver¬ 
ability of the walkiT and of the mtJtor 
car. While the man on foot travels at a 
much low’er speed than the motor car, he 
< an jump, dodge, or change (Tirection 
much more rapidly than can the fasier 
moving and more bulky motor car. Then, 
too, the pedestrian from Iuh more stable 
vantage point is often in a much better 
position to judge the speed of an on¬ 
coming car and be governed accordingly, 
than is the driver who has so many 
itiinga to watch at the same lime. 

The point i» this; The driver is fa¬ 
miliar with both walking and driving; 
the pedestrian often is familiar only 
with his own pedal means of locomotion; 




would it not contribute to the peace of 
mind as well as to the bodily health of all 
if these two groups were placed on an 
equal footing of knowledge and hence 
of judgment'' A start has been made in 
some sections where the fundamentals 
of automobile operation are taught in 
schools, thus providing the pupils with 
information that may later be instru¬ 
mental in >saving their lives. 

It would b<* far better if every per¬ 
son, regardless of age, could receive the 
benefit this sort of education. It is, of 
courst, loo much to h<tpe that siuii a 
thing could be accomplished by com¬ 
pulsory education, but thinking people 
wJio do not tiwn motor cars can take the 
U’ss(,n of Statistics to heart and provide 
for tluir own safety. If these pedestrians 
will take the time and trouble to learn 
how to drive a motor car, even though 
they may never have occasion to do so, 
they will have laid a foundation of 
knowledge that will be as important to 
tlieir futureK as are the simple rules of 
health and sanitation.— A, P P 

The Implications of Science 

T he demand that st ience h« Ip the 
world to utilize its accomplishments 
constructively, for the common social 
and economic good, has been so urgent 
during the last few years that a plan has 
been worked out to do just that, accord¬ 
ing to a recent announcement. However, 
the plans will not he revealed until after 
consideration by th<’ Council of the 
American Association for the Advance¬ 
ment of Seience. 

Naturally, every right-thinking per 
>-on Will welcome this new activity and 
wish its leaders well in their attempt t</ 
integrate the work of scientists. Yet we 
I'annot suppress a certain cynicism. Sci¬ 
ence, no doubt, is far ahead of civiliza¬ 
tion, but if this IS so, attention should 
be paid to education of the human be¬ 
ing, not to the end-product of research 
Wiio, for example, could have foretold 
the bombing airplane’s domination of 
cities or its dictation of new national 
Innindaries; or, having done so, could 
have thwarted thi.s “misuse” of a scien¬ 
tific product except by education? Fur¬ 
thermore, that the planners worked bir 
three years “iq co-operation with a Con¬ 
gressional committee,” reminds us tmi 
much of the useless 450,000-word report 
of the National Resources Committee. 

Perhaps our cynicism is ill-founded. 
We hope so. But we will look for real re¬ 
sults and lie content with nothing less. 
“Reformiiis” for its own sake is too much 
for stomachs far from queasy^^F* D 0 






Personalities 

in 

Science 



SIR RICHARD GREGORY 


C ONFUTING an occasional Anicruan 
nnprt.ssiun that in En^lanii a mun'^ 
riM m rank is heavily hamjierrd if he 
rlofs not [lappcn to belong lfi the nght 
class, IS the career of Sir Richard Greg' 
ory, for 20 years the editor of Nature, tin* 
world's most outstanding piurnal of ili<* 
s( M n( es for the professional. He liegan 
life as u newsU»y, in actepled American 
fashion, and many years laler was knight¬ 
ed and given the hereditary rank of bar¬ 
onet by the King. 

Richard Arman Gregory was hoin in 
1861 Aflei leaving school at 12 years 
of age, he hecaine in succession a new^ 
paper boy, page boy, niacliine Ikiv in a 
printing ottice, and apprentice to the 
boot and shoe trade. Through liis studies 
before and after factory hours, he was 
brought to the notice of Dr. J. JI. Wil¬ 
son, then headmaster of Clifton C<dlege, 
and was given a minor post in the piiysi- 
cul laliorutory of the College. From iheie 
he was successful in gaining a student¬ 
ship at the Royal College of Science, 
London, which entitled him to fn*(‘ tui¬ 
tion and a maintenance allowance of 
about hve dollars a week After leaving 
the College, he became science instruc¬ 
tor at H M. Dockyard School, Ports¬ 
mouth, but returned two years later to 
become a research assistant to the great 
astronomer, Sir Norman Lockyer, who 
in 1868 discovered in the Sun what was 
then an unknown gag, named by him 
helium, which was not identified on the 
earth until 26 years later. In 1893 Sir 
Richard became associated with Sir Not- 
man as assistant editor of Nature and 
succeeded him as editor in 1919 For sev¬ 
eral years while engaged in the editorial 
work of Nature^ Sir Richard was an Ox¬ 
ford University Extension Lecturer and 
profengor of astronomy at Queen’s Col¬ 
lege, London. 

Among the academic honors conferred 


upon Sir Richard are the doctorates of 
science of the Universities of Leeds and 
Bristol, and doctor of laws of tlie Uni¬ 
versity of St Andrews In 1933 he was 
elected a Fellow of tlie Royal Society of 
London under a special statute reserved 
for those who “citlier have rendered con- 
‘ipKuoiJs srrvjce to tin* cause of science, 
or are ‘^nch lliat their election would be 
of benefit to the Society ” Only ten other 
living Fellows of the Royal Society, in¬ 
cluding piime ministers and peers of 
the realm, witc elected under this 
statute. 

His view is that the mam mission of 
science is to eultivute a habit of nund 
which may be usefully presented to many 
problems of modern life. *‘Whcn scien¬ 
tific work is instituted solely with the 
purpose of securing commercial gain,” 
he says in his liook “Discovi'ry,” “its cor¬ 
relative IS selfishness; when it is con¬ 
fined to the path of a narrow specializa¬ 
tion, It leads to arrogance; and when its 
purpose IS materialistic domination, 
without regard to the spiritual needs of 
humanity, it is a social danger and may 


become an excuse for learned barbarity.” 

.Sir Ricliard's early contacts with 
social reformers and with the stern reali¬ 
ties of life and labor made him familiar 
with the human aspects of applied sci¬ 
ence as affecting industry. This prob¬ 
ably accounts for the attention given to 
the social relationships of science during 
his editorsliip of Nature, whicli is recog¬ 
nized as the leading organ of the pro¬ 
fessional scientific world. Its attitude 
toward social matters is that, as science 
is responsible for the industrial develop- 
mi nts and econ<*mic changes which have 
caused violent disturbances in the social 
struetuie, and has provided also the 
means by which civilization may commit 
suicide, ji lias a duty to guide the human 
race to the wise use of the powers it has 
created Sii Richard is regarded as th<‘ 
leader among Bnlish representatives of 
science, especially in the younger gen¬ 
eration, in the piomotion of closer rela¬ 
tionship between science and social prob¬ 
lems and the progress and use of scien¬ 
tific knowledge in the service of the 
world of man. 
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ACCURATE MACHINERY FOR 
BETTER TIRES 
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T his huge machine, operating with a hig^ degree 
of accuracy, is used in one atep of the prooeta of 
making the safe and efficient tires oA sdiioh modem 
motor cars rolL It performs a calenderiag operatfoit 
by which rubber is sheeted oat thin hMtwedO ktmd 
rollers, preparatory to taking its ^aoe Ike oasem^ 
bly of tires as described op fiage 158. It is tMndllhMe 
such as this, applied in the j^ntfdoa y, ttodORti 
needs, that have made possible eooiiMiiiiee 3481^ 


suit in high-grade prqdticts 4t low 











Fin»-walkitk| tn India, a typical scene such as is described in the artirle. Fire-walking is a world-wide reremonial rite of piirificalioa 
which the performers walk barefoot across pits filled with red-hot stones or glowing embers of wood, without injury to the skin of the f 


Ere^^king 


S URROUNDED with superstition and 
mystery for centuries has been the 
spectacular feat of walking barefoot 
over highly heated stones or white-hot 
embers without damage to the skin or 
flesh. In Polynesia and India, wizards 
and witch-doctors long have impressed 
and awed their peoples by these per¬ 
formances, which are undertaken after 
prolonged purifications and with cere¬ 
monial rite. 

Innumerable tinrn have Eluropeans 
and Amerienns witnessed these e^ibi- 
tions, sent tiieir observations to their 
home newspapers and attempted to ex- 
plnln, either as trickery or science, the 
obvious Immunity of the participants. 
Their accounts make readable narrative 
but, sdth few exceptions, they have 
lacked Vdiat ^ sofentist would call 
sentiai detaiL** 

Scientists nt last have investigated fire¬ 
walking and Ibt secret seems to be 
solved^ The sriutlon is simple. The feat 
is stripped Cf its atmutfWe of mystery 
mid you could do 

' of ^ fire-walk- 

indosi sdowhus em- 


When Investigated by Scientists, the Oriental and 
South Sea Island Feat of Walking Barefoot on Fire 
or Red'hot Stones Gives up its Mysterious Secrets 

By ALBERT G. INGALLS 

liers—stono-walking and ember-walking. It is also performed in Japan. In a knee* 

Stone-walking is practiced in Poly- depth, rectongular pit, perhaps six by 
11 ^ 15 —Fi ji^ the G>ok Islands, the So- twelve feet or even larger, many cords Of 
ciety Islands, the Marquesas, the Hawai- wood are first burned. When the flames 
ian Islands—glamorous Pacific isles of die down, and the large, deep bed of 
romance. In a broad, usually circular pit embers glows red-hot, the performer 
of knee depth an immense wood fire is plods straight across it from end to end, 
maintained for hours around stones barefoot and in no particular hurry. He 

about the size of a sofa cushion, till reveals no pain and there are no dire re- 

some of them are raised to red heat. The suits. Often he repeats the performance, 

fire-priest, after going to all possible Is It supernatural? 

len^hs to surround the occasion with Anthropologists have long been fa* 
magic and mysterious ceremony, walks miliar with fire-walking as a folk-custom, 
barefoot over the highly heated stones. Frazer, in his ‘Hidden Bough,** and 
His feet are not even blistered. . Andrew Lang in ^Magk and ReHgbiift*^ 

Ember*walking is mainly East Indian landmarks in the lit^ture of hommt 
in origin. It U, however, performed not folklore to whidi the anthropobgl^ 

alone hi India but in other parts of the turns for reference In matters of culta 

world where Indians have cdonlKed^ and practices, describe the prepmnmry 
Trinidad, |4atal,]Mtttiritios,i0t^nainple, rHes, the exorcism of the foe, thn^te^ 
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ligious fervor, the fasts of the sorcerers, 
likewise the meaning of the ceremony to 
primitive man. Fire is an opponent of 
evil—t)f bad health, for example. The 
ghost, witch, warlock, wizard, or other 
hobgoblin of the imagination that causes 
the ill, dares not pursue the victim 
through the fire. Good logic, if you like 
Its premises. 

P ROF’ESSOK Langley, of the Smith¬ 
sonian Institution and early airplane 
fame, witnessed a slone-walkmg cere¬ 
mony in Raiatea, near Tahiti in the So¬ 
ciety Islands. The pit measured 21 fe<‘i 
in It'ngih, was nine feel vvidr and kn<'e- 
deep. Cords of ivt>od were placed in it 
and on top of the wood ah<mt 200 
rounded stones f)f poriius basalt, wt igii 
ing from 40 to 80 pounds «*ach, w<*rc 
heaped in a mound The wood was 
Ignited and after four hours the inner 
Slones were red-hot and bursting with 
loud reports. Four times the fin* [ine^l 
crossed the center of the pih of stones, 
barefoot, unharmed, Langley removed 
one hoi slf»ne on which thf fire walker 
had stepped and dropped it into a bucket 
of water. It boiled the water for 12 min¬ 
utes* proof that the ro< k was a slow con¬ 
ductor of heat. A good conductor of heat 
would cool much more rapidly—also 
hum the hrc-walkeiV fed, no doubt He 
brought the stone to Washington and re 
heated it to the same hue, thereby ascer 
taming the temperature to have been 
about 1200 degrees, F'ahrenhcit Lead 
melts at 621 degrees Only recently have 
stienlisls made more exact experiments 
m connection with firc-waIking than 
simple one of LanghyV. 

Percival Lowell, the astronomer, wii 
mssed the einlx*r-walking rin in Japan 


A pit 12 to 18 feet long was filled with 
charcoal which was brought to a red-hot 
glow. Now the priest breathes in and out 
of Ills pursed-up lips—“a great purifier ” 
After a few consecrated words he strides 
with dignified unconcern over the whole 
length of the fire-pit—barefoot. His 
exorcism of the fire has quite deprived 
it of its power to injure. Lowell, however, 
preferred to explain the immunity on 
more rational ground-—the touglmess of 
the man's soles, tin le-s sensitive nervous 
organism of the Oriental, and the exalta¬ 
tion and eestasy of the performer, a com¬ 
bination of the phy-icdl, llie physmlogi- 
cdl, and the psvehoh>gical. Now that we 
have the approximate answer to the 
question, none of these thrte general ex¬ 
planations can bt wholly excluded, hut 
om ol th<*m comes out on top, <|uilt 
definitely. In advance of the final an¬ 
swer, how would the readt i rale tin 
three ^ 

A ft w years ago a leader of this maga¬ 
zine inquired whether an account of 
stoin*-walking m Tahiti, which he had 
read in Frctlerick O’Brien's “Mystic Isles 
of the South Sea-,’' was really truthful 
or whether its author had not pel haps 
hetn under the spell of hypnotism when 
he witnessed the ceremony. This ques¬ 
tion was published and, as a re-ult, eye¬ 
witness accounts of fire-walking in dif¬ 
ferent corners of the earth have trickled 
m to the editor ever since. A reader from 
India, for example, offered this. 

“I was an eye-witness to at least two 
fire-walking ceremonieM and was indeetl 
struck by llie remarkable freedom from 
injuries which characterized the ritual 
At one of these which I saw at Palla- 
varam, in the Chingleput District, there 
were 18 men of ages from 18 to 65, who 


participated in the ritual. The fire was 
about 16 feet by 12 feet by 4 feet deep 
and was made up of huge logs of wood 
which were allowed to burn for over six 
hours before tile men went into it bare¬ 
foot and with only a wet loin cloth on 
their person. 

“These men took a bath immediately 
before they got into the hre, and with the 
wet lorn cloths on llieir pers<in, freely 
walked ovei the red-hot enihers, chanting 
some weird leligious songs 

“'I'he only rational—at all events, what 
appeared to me to he rational—explana¬ 
tion was that these hre-walkers smeared 
tin ir bodies with the juice of some leaves, 
which had the n markable property of 
dest nsitizing the skin to fire. Other ex¬ 
planations ascribe llic fi eedom from in¬ 
jury to mystic and occult powers, and to 
leligious fervor in the walkers, which 
transcended all physical feelings. 

“In the second instance 55 men took 
part in the ceremony but only one was 
hurl. If the whole thing was a fake, how 
(an we explain this observed fact of one 
man being injured'' 

“1 honestly feel it is not a stunt. But, 
at the same lime, 1 cannot for one mo¬ 
ment nxoncile myself to the idea that 
fervor, however deep, can save the vic¬ 
tim from some bodily injury. It must 
therefore he some sort of anesthetic ef¬ 
fect that IS mil need in the walkers by the 
previous application for some days or 
hours or even perhaps minutes, of some 
powerful juKe which, while producing 
this effect, JH not washed away by the 
bathing to which the walker subjects 
himself before the assembled audience 
—apparently to show them that they ha4l 
nothing on their bodies to protect them 
from the fire. 

“I would like that you invite a free 
expression of opinion on this matter from 
your readers over the globe.” 

I N Natal Province, Lnion of South 
Africa, are many E'-ust Indians, and 
another reader, l\ Hawley Williams, of 
Pjetermantzhurg, describes ember-walk¬ 
ing as practiced there. “This ceremony,” 
he writes, “is a religious penance cere¬ 
mony and is earned out for the purpose 
of purifying the participants from sin, 
and to confer immunity from evil-doing 
in future. The candidates are required to 
undergo a preparation for at least ten 
days, during which time they arc not al¬ 
lowed to eat meat, nor dnnk alcoliolic 
liquor, nor come into contact witli 
women. Elach must bathe the whole body 
twice daily. Ceremonies are carried out 
every day at the temple and the candi¬ 
dates recite many prayers to their gods, 
prostrating themselves before the 
images. No drugs are administered and 
no treatment of the skin is given, but the 
majority of Indian workers do not wear 
bools and the soles of their feel become 
leathery. 

“On the day of the final ceremony the 
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Courtny Hurry I’rlre 

Ahmed Hubsain, another mugirian from India, walking across i2V^ feel of reddiot embers at 
temperature of 1067 degrees, Fahrenheit, leading three EInglishmen in their maiden fire-wa 


devotees are ceremonially bathed under 
the direction of a priest, in a nearby 
stream, while a crowd of women dressed 
m the sacred color—yellow—sing, dance, 
shout, and clap the hands, and youths 
play Indian musical instruments, the 
whole combining to make to European 
ears a hideous din. The devotees art* 
next led to the temple grounds, preceded 
by an image of the goddess Mariamnian 
carried on a platform on tiie shoulders 
of men, also by men beating tom toms, 
playing wind instruments which pro¬ 
duce a worse noise than bagpipes (\^ith 
apologies to bagpipes), and clashing 
cymbals 

“On arrival at the gate of the temple 
grounds tbt)He taking part in the fire¬ 
walking ate in a state of religious frenzy, 
leaping, shouting, and pushing to obtain 
a front place in llie path to the fire-pit 
This year 15 men took part. Immediately 
before the first one crossed tlie burning 
<*inbers a goal was sacrificed by decapita¬ 
tion at the etig< of the pit. This was about 
30 feel in length, ten feet wide, and 18 
inches deep and was a mass of hot wood 
embers, r«iked down fairly It vel. 

F'KIEST crossed the red-hot em- 
liers first, at an ordinary walking 
pace, followed by the devotees in twos 
and threes. Some of them ran with long 
strides, others with short, sharp steps. A 
few completed only a jiart of the total 
<lislance and, iheir faith failing them, 
they ran to the side of llit* pit and 
scrambled out. Tho remaindt r coinpkted 
the coutnc, being assisted to reacli the 
grass verge and to stand until the hyslen- 
c al condition had passed off. 

“No harm came to the jiarticipanl^. 

“As the result of a long conversation 
with an ex pre-ident of the Hindu tem¬ 
ple, Mr. J Sobiah, an educated Natal- 
born Indian, the writer feels that there 
is positively no trukery or faking con¬ 
nected with this ceremony, no prepara¬ 
tion of the feel to harden the skin or in 
any way to cause the skin to lesisi the 
action of fire. Two Europeans submitted 
themselves to the ordeal, took the pre¬ 
scribed ten-day preparation, and one 
walked safely over the red-bol embers, 
the other having a small blisiei on one 
toe. What gives immunity from fire is 
not undiTstood The Hindus ascribe it to 
faith in their gods, coupled with the 
purification. One hears many theories ad¬ 
vanced to account for the apparent loss 
of feeling—hypnosis, use of stultifying 
drugs, skin treatment and so on—but one 
must accept the word of men whose state¬ 
ments can be relied upon that, beyond 
purification, dieting, and prayer, nothing 
18 done which can in any way account 
for the result. Faith is the great factor.” 

From Colorado another reader ad¬ 
vances a hypothesis that is usually given 
consideration by most persons of scien¬ 
tific inclination while canvassing possi¬ 
ble explanations for fire-walking immun¬ 


ity A woman ironing, he suggests, will 
test the degree of heal by moistening the 
hnger and touching the iri>n Tlie iiiois- 
ture on the finger errates a vapor cushion 
which protects it U^rnporanly from l^ung 
burned. Plumbers, he points out, are 
aceusUuned to direct the flow of molten 
ic^d with the liare palm of the hand, 
and here the sann principle applies. 
Some moisture would lie left the body 
of llie fire-walkers afltr the preliminary 
bath, he argues, since they piobubly do 
not use towels, and this would continue 
the supply c»f moisture after the first 
moisture of the hath had evaporated. 

The phenoMU non des( ribed is well 
known to sc n ntists a*' the “spheroidal 
state of a Injiiid ” The licpiid, in drops 
(hence the word “spheroid"), floats on 
a layei of its own vapor and, though it 
does n4>t it^c'lf reach hculing temperature, 
It rapidly evaporates from its exposed 
surface hecau-e of the* adjacc nt heal. 
Water drops dancing on a liot ^lo\e give 
probably the most familiar illustration 
of the spheroidal state 

Unfortunately, two objections stand 
against this scientific phenomenon as an 
f'xpjanatjon of immunity in fire-walking 
First, it would be impracticable. It would 
be easier for a man to carry an armful 
of live ec Is the length of a day’s walk 
than to try to make a wet loin-cloth feed 
a uniform supply of water down the legs 
to the soles of the two feet, even if no one 
w»ere watching. Second, no fire-walker, 
unless he had temporarily lost )iis mem¬ 
ory of the effects of the first attempt, 
would try this method a second time. 
The reason will appear later. 

Richard Marlin, of San Francisco, de¬ 
scribes his observations: “I once saw a 
performance of fire-walking, and to my 
mind there is no mystery at all. 

“The fire-walking took place in the 
South Pacific, in the island of Tahiti. It 


waH performed by a group of natives 
from the island of Ruiatea. Hearing of 
the coming event, 1 cjuef-lioned several 
<»f my native friends for an explanation. 
They all explained U upcjii superstitious 
grounds, which I did not believe, al¬ 
though 1 did not tell them so. I believed 
that the laws of nature could be the only 
explanation. I was convinced that if a 
native could perform it, thtm I could do 
likewise, in which I was partly wrong. 

I made up my mind to attempt to do all 
that the native*- would do if nobody op- 
pos< d me. 

“The day of llie fire-walking arrived, 
and 1 found that a pit had been dug, 
about 18 feet long, 12 feet wide, and 
three feet deep The bottom of this pit 
was covered witli boulders about 12 or 
14 inches in diameter, such as may be 
found in the bed of any of the sln ams. 
Upon ihe'^e boulders a fire of logs was 
burning, with flames reaching about six 
feet high. 

“fTlHAT aft<Tnoon 1 leluined to the lo- 

- 1 . cation and found a crowd of people 
waiting. The fire had now be<‘n burning 
several hours, and was being allowed 
burn Itself out. The boulders were cov- 
with red-hot coals, with low flames 
above tlu'm. The natives now placed the 
ends of long poles under the red-hot 
boulders, turning and prying them up, 
HO that soon tlie red-hot coals were below 
the boulders. This caused the surface of 
the upper halves of the boulders to lose 
their redness, but the lower halves re¬ 
mained red. 

“About SIX of the natives, clad only m 
a cotton cloth around their waists and 
reaching to their knees, now approached 
the pit in single file. The leader carried 
a bunch of long leaves in his hand. To 
natives, this kind of leaf has a super¬ 
stitious meaning. Reaching the edge of 
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the |nl the leader slopped and, luininj:; 
his face toward the sky, ppoke in a loud 
voice about two dozen words in the nalne 
language Next he stooped and, reach nig 
into the pit, struck one of the boulders 
three limes with the hunch of leaves Mi 
native friends told me that all this was 
necessary to prevent the performers from 
being burned. Without heHitatnui the 
leader now calmly sttpped with bare 
feel on the hot bouldeis in the pit and 
walked leisurely across its 18 feel, close* 
ly followed by lus associates After cioss- 
ing the pit tliey repeated their walk in 
the opposite directum This (oncliuled 
the performance 

‘*AS SOON as the performers wt‘re out 
Sm. of the pit, I stepped to its edge, 
barefoot, to lest the heating properties 
of a boulder, as I had previously planned 
to do. Extending one leg into the pit, I 
placed my bare foot heavily upon a 
boulder, then quickly removed il. I found 
the conditions just about as I had ex¬ 
pected, Immediately I stepped upon the 
boulders and walked across the pit with 
bare feet. Then I repeated the walk in 
the opposite direction. Although I du¬ 
plicated the performance of the native 
fire-walkeis, I admit that I did not do it 
in (juite such a leisurely manner; in fact, 
I walked rather fast, and for a very good 
reason^ I then examined my feet and 
found them uninjured, although they did 
not feel as comfortable as could be de¬ 
sired. Within two minutes after walking 
on the stones, I repealed the perform¬ 
ance, thus walking across tin* pit four 
limes. This second walk was a mi«takc> 
because upon examining my feet again 
I found a blister the size of a 25-cent 
piece on one foot; also my feet were 
twice as uncomfortable as before. The 
boulders did feel very hot, as indeed 
they were, but they were not unbearable. 


‘’The boulders ii^ed were of the kind 
that ait‘ (hardctenstic of this group of 
voU anic islands. Tiiey liave llu^ same 
appcdrduce as a nibbei sponge and wen 
undoubtedly at one tune molten lcI^d 
filled with bubbles of gas. This structuM* 
makes them ideal as poor conduclois of 
heat. In addition, the performer has thick¬ 
ened skin on the soles of his feet ” 

The stone-walking variety of fire walk¬ 
ing may permit as many as 25 steps. The 
stones ate liedted red hot but usually un¬ 
evenly, bee ause the flames do not play on 
them evenly. IVofessor Langley ol>- 
served that the parts that were not led- 
h«>l were ncverllieless very hot Even '-o, 
slone-walking is not usuaily so severe a 
test or so difhciilt a feat foi the same dis¬ 
tances as ember-walking, for here only a 
relative few steps may be taken with 
immunity Usually, also, the embers are 
hotter than the stones used in stone-walk¬ 
ing. At least ♦hey are hotter than the 
portions of ilie stones that are stepped 
on, nr else there are other differences 

A nd ruiw we reach the London invest!- 
^ gallons, for the first time the active 
participation of physicists, and the solu¬ 
tion. 

The University of London Council for 
psychical Investigation consists of ten 
members, four of whom are professors. 
Its Himorary Secretary is Harry Price 
and its Laboratory is at University Col- 
lege, in the heart of London. 

A few years ago the Council decided 
to look into the question of fire-walking 
and authorized Harry Price to advertise 
for fire-walkers. Letters arrived from 
many who had seen fire-walking but none 
want<‘d to try it themselves! However, 
an (East) Indian magician, Kuda Bux, 
a Mohammedan, turned up and stated 
that he was a fire-walker. Tests were 
planned. The following is quoted from 


one of two reports^ on experimental fire¬ 
walks. ‘Tim object of the experiments,*' 
Hany Price stales in his report“-thc 
first of the two—“was to ascertain if 
Kuda Bux was immune from burning 
wlicn walking over the fire; if so, why.'' 
Is fire-walkmg based on trickery? Can 
anyone do it? Do the performers prepare 
then feel * Can they convey their alleged 
immunify to otlier persons? Do the 
‘walkcis' prepare then feet with a paste 
made of alum, salt, soup, and soda, as 
has been alleged -^ Dt> they have to he in 
an et sialic or exalted condition? Do 
thc\ iidvc* to possess faith Do they in¬ 
ject an ane-^thelK into their feet Do the 
wood asiie-- foim an iiiMiIafing layer on 
top of the file, and thus prevent burn¬ 
ing'' Does tile performer have to hurrv 
along tin* tu‘n< li. nr can he stroll? Does 
be fast or otloivMse prepare himself-- 
mentally or pliysuallv—for the ordeal*^ 
Kuda Bux slated tliat his immunity from 
Ininis v>js due to faith. He also claimed 
he could convey his immunity to another 
and take him over the fiic without in- 
|ur\ ’’ 


A I’KENCH one fool d<n*p, three h^’t 
wide and 25 feet long was dug 
Three tons <»f wood were laid in it and 
on lire appointed day this was ignited. 
Afi(T an hour and a half, a load of char¬ 
coal was added, an idea of Harry Price's, 
in order to make a hotter, cleaner, and 
smoother surface. After three and a half 
hours fiom the beginning these fuels had 
burned to a glowing mass of red and 
black embers three inches deep. This was 
loo shallow, but the researchers were un¬ 
acquainted with fire-walking and in this 
and other ways on their first attempt to 
provide suitable conditions they did not 
quite attain the desired ideal. Kuda Bux 
said he prefeired at least nine inches of 
embers. He ciiuld give no clear reason 
for tins but alleged that it was much 
easier to walk on several layers of em¬ 
bers than on a thin layer of fire. How¬ 
ever, he walked. 

Before the test Kuda Bux*s feet were 
examined by Dr. William Collier, of Ox¬ 
ford, who was present and pronounced 
his feet normal. Swabs were then taken 
and handed t«> a pathologist for analysis 
but nothing was found. One foot was 
then washed, evidently as a check or con¬ 
trol on the other, in case of some sub¬ 
stance having been applied, 

Kuda Bux stood at the end of the 
trench and muttered a prayer from the 
Koran. He then stepped on the fire and 
took four steps, each foot making con¬ 
tact twice. He did not run, but walked 
(Please turn to page 173) 


BulUtin II o£ the Un(veri4ty of Londoii Coa 
f.*l Investlaetion, ly Harry file 

Eaperimeata! Ftro^atfa 
^ ^ Burnlitcm fieva, If.g 

fi!d*a J JM^ctiveJy 5/. net and lA oSToT fL 

*®n Council lor PiychUal - “ 


or tao ynivwiJtr 

Not aviiUbfe direct from gdantiAc 



An Electrical Aoice 

Speech Created . . . Skilled Operation Requires 
Long Training Period . . . Result of Research 


B uilt alnu»hl emirt-ly apparatus 
\ used in everyday Iflcplionr k*i - 
vice, an electrical device winch, un¬ 
der control of an operator at a keyboard, 
actually talks, is a development of Bell 
Telephone Laboratories. It was designed 
an a M'lenlihc novelty to make an educa- 
lional exhibit for display at the San 
Krannsco Exposition and at the World’s 
Fair in New York. 

The Voder, as the device is known, eie- 
ales speech. It is the first machine in the 
world to do that. Individual vowels and 
consonants have been made by a variety 
of instruments, but they have never been 
linked into connected speech. Sealed at a 
keyboard something like that of the old- 
fashioned parlor organ, an uperatoi can 
cany on a conversation simply by pies*«- 
ing keys, singly oi in combination. It 
takes a gcMid deal of practice and some 
time to learn—not as much lime as it 
lakes the human to learn tlie mechan¬ 
isms lie IS born with, but still quite a 
while. And it talks with what migiit be 
called a slight electrical accent Never¬ 
theless a skilled operator can make it 
^ay wliat she wants. 

Designers of the Voder provided it 
with electrical equipment conesponding 
to the two kinds of speech sounds One 
kind of sound is made by forcing the 
breath through the mouth, past tongue, 
teeth, and lips. Turbulence in the air- 
stream sets up a hissing sound which 
contains a great many vihration-fiequen- 
cies. Some of these are reinforced by 
resonances in the mouth cavity; that is 
the way in which are made all the sounds 



Ten al th^ while keys each control a speech 
tnimd; ihe eleventh is for volume. The three 
keys make the %top^ consonants. The 
v^il •wlte}i ohanges from consonants to vowels 


of speech when one whis- 
peis, and such sounds as “s,” 

Til” and “f.” In the Voder 
there is an electrical hiss, 
and with some of the keys 
the operator can control its 
quality so to make tho^-e 
sounds. Other keys make the 
‘‘slop” consonants like **d,” 

“k,” and “p.” i 

Another kind of sound en 
ters into human speec !i, most 
importantly in the vowels, 
like “a,” “i” and “t>.” It 
comes from the vocal cords, 
and IS very <oniph\ and TLe I 

somewhat inusK al. in the fle< tio 

Voder, liierefoie, iheie is an 
electrical source of sound corre*'j»onding 
to the vocal c<»ids, and there is a pedal 
for changing its pitch and for giving 
to speech a n^ing or falling infieclion 
as desiied. T^'hf n the operal«)r wants the 
sounds made by llie vocal coids, instead 
of whispered sounds or consonants, an 
arm rest switch is depiessed. Then the 
paiticiilar parts of this voculi/ed sound 
which an wanted are selected by press¬ 
ing the pi Opel keys 

T he source foi this sound is tin so- 
called “relaxation oscillator” winch 
gives a saw-toi»thed wave in contrast to 
the smiMilhly lounded wav< of a pure 
musical note. This saw-loiuhed wavt has 
a fundamental note winch gives tlu 
whole sound a definite pilcli. Briiad 
changes in this pilch mark the difference 
between male and female voiies; gliding 
change of pitch over a smaller 
langc constitutes inflection. 
The Voder may he p<»sed as a 
man or a woman by turning a 
knob, it may stale a fact, ask 
a question, or emphasize a 
word according to the motion 
of its pedal. 

When one talks, one shapes 
his mouth cavity so that some 
particular parts of the com¬ 
plex sound come through 
clearly while other parts are 
suppressed and unheard. This 
makes the difference between 
the vowel sounds. For the 
• same purpose the Voder is 
three provided with ten keys. Each 
1 . The these controls the current 

rowels in a definite frequency range. 







The Voder in operation. Foot pedal given in- 
flei tion to synthesired fipeerh from loudspeaker 


Soiiice of curirnt for eacli attenuator is 
an electrical filler which picks from the 
saw-tooth wave one particular gioup of 
ils overtones. Tlie Voder seems to speak 
mo^t understandably when unimportant 
ovrrtones are suppressed. 

Cojisideiing all the keys, there aie 23 
ilifferf-nt sounds available to the Voder 
o^ierator. By comhinul ions of keys she can 
mix these sounds and by the fingering 
she can control the shading. All speech 
sounds can he producc^d, hut the number 
any operator can make use of depends 
on her finger dexterity; even granted the 
ahilitv, only long practice will bring 
skill.' 

The Voder is an outgrowth of funda¬ 
mental researches in telephony carried 
on 111 Bell Telephone Laboratories as 
part of this program. Homer W, Dud¬ 
ley, in the course of one of these re¬ 
searches, developed a speech synthesizer 
which Could be controlled electrically 
by a speech analyzer. When the Bell Sys¬ 
tem exhihils were projected for the Ex¬ 
positions at San Francisco and New 
York, the synthesizer part of the appar¬ 
atus seemed to offer possibilities for de¬ 
velopment into a demonstration which 
would have educational value since 
through ils use the formation of fipeech 
sounds could he shown. Mr. Dudley and 
R, R. Riesz thereupon constructed a 
model which has been put into form for 
exhibition by W. A. MacNair of the 
Laboratories^ technical staff. Difficult 
tasks of working out its linguistic posai- 
bilitiea and a technique for its opera* 
tion were undertaken by S, S. A. Wat¬ 
kins, who developed a course of training 
and instructed a corps of operators. 
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BoringThrough a Rainstorm 


T HIRTY-SIX million gallon‘s of waUi 
pouring down tlirougK the rocks oL 
Mt. San Jacinto jii Soiitlictn Cali 
forma every day . . . Undergiound lain- 
storms which heat unceasingly against 
several hundred workers, , ,. Sidid i<»ck, 
shifling rock, and uni onsolidali d rock 
wliieli threatened constantly to fill llu 
Li 2'iude tunnel being duven tlinuigli 
those stoims Yet liard lotk nuner'* pn s-,- 
ed ahead tlirougli the downpour, com¬ 
pleting recently the dramatic job of bor¬ 
ing the long hole through which even 
tually a billion gallons of watei will flow 
on its 392-mile journey from the Ciilo- 
lado river to Southern California 

San Jacinto is one of 38 major tunnels 
on the Coloiado River Aqueduct system. 
Totaling 108 miles in length, these have 
constituted one of the biggi’st tunneling 
jobs m construction histoiy Much of the 
392-mile aqueducl system has been con- 


San Jacinto Tunnel, Part of Colorado River A(|ue- 
duct System, Presented Engineering Difficulties . . . 
Kock and Water . . . Pioneer J'unnels Driven Ahead 


By LYNN DAVIS S IM IT H 

Mctropoluan W^tcr D»stiKt 


sLriiclid Without fttienuous o])pO'^Ulon 
from the forces of nature, slu‘ st‘t ined to 
< oneenlrale most of her might at one 
point— Mt San Jarinlo. Tins specldculai 
peak, which, with Jls foot in the deserl 
only 400 feet above sea level, rises a 
sheei two miles into the air, is a filtmn 
spot for a siiow-down fight between man 
and nature For her principal weapon 
against man, nature chose the very thing 
that Ilf will carry througli that mountain 
— wait I 

Watei was encountered when sinking 


Votecled against fulling rock frjginenl» by ^^hard-lioiled'* huts, and against water by ram- 
oatB and bootH, the drill workeis pUMhed ahead in the hard rock through whirh water poured 



both llie Cahazon and Potrcio sliafls 
from which the tunnel was to he bored 
Following st'vcMul delays, conslrucTion 
was stalled on lai g(“CupucUy pumping 
fac ililKs at both shafts. These consisted 
cd laige hottle-s|iaj>ed c’hambeis cut out 
c»f the solid rock adjacent to the two 
shafts. Batteries of pumps having a total 
capacity of 29,600 gallons per minute at 
Caha/«)n and )7,400 gallons per minute 
al Potrero were installed in lliese cham¬ 
bers 

Auxiliaiy controls on the surface were* 
jirovided so that the* pumps, in tbeir 
watei-tight (liumberH, could be operated 
even though ilie tunnel should be coni- 
pielely flooded. Large steel pipe lines ran 
from these stations to the tunnel head' 
mgs The pumps continued to operate 
until Caba/;on holed through to the east 
portal and Potrero holed through to the 
west portal, after which the watei was 
cariiecf ihioiigh the tunnel and out at the 
portals 

W ITH adequate pumping facilities 
installed, the hard-iockers once 
more turnc^d their attention to driving 
headings Work continued in the tunnel 
24 liouis a day, seven days u week, the 
two exc(‘pt]ons being Christmas and the 
Fourth of July. 

Working in high-pressure water, four 
to eight men were needed to change drill 
steels. Holes at the bottom of the face 
had to be drilled under water. Sticks of 
dynamite had to be strapped to poles 
and the poles wedged into the drill holes 
so that the powder would slay in place 
long enough to be fired. 

The greatest amount of water encoun- 









tered at a 'working face wan in Ea^^t 
l^)trero, where it once reached a peak 
of 15,800 gallons per minute. Oddly 
enough, as though the old man of the 
iriountam had found that even tfus didn't 
stop the crews, the heading almost imme¬ 
diately advanced into a dry section. So 
decided was this change that the front 
of the drill jumbo was completely dry, 
while the hack end was bung doused 
with 10,000 gallons of water per mmule 
For the purpose of reducing the length 
of time required to excavate the tunnel, 
an additional access point was construct- 
e<i This IS known as the Lawrence adil, 
and is locale<l approximately midway 
between the Caba/on and Potrero shafts. 

This adit, which i“ a mile long, is built 
on a 25 percent grade, and drops ld24 
feet from its portal Us intersectu)n 
with tlie line of llie main tunnel. The 
adit was completed three months ahead 
vi schtilule, and headings were iinrnc- 
<1 lately started east toward Cabazon and 
w< St toward Potren» 

Al)out the time that construclum of 
the Lawrtnee adit was started, both the 
Cabazon and Potrero headings wt re in 
heavy going The engineers llum ilecided 
to use pioneer tunnels paralleling the 
mam tunnel These pioneer^ are 10 feel 
scpiare and were driven south of and 
parallel to the main headings^ whuh, by 
this time, had both been angled north to 
inlersf'cl the Lawrence adit. In bad 
ground, these pioneers immediately prov 
ed iheir advantage. Bting smallei, they 
were driven faster and thus were abb to 
gel considerably ahead of the mam head¬ 
ings, This made it possible to explou the 
ground in advam e and alM> to shoot 
cross drifts over to the line of tlie mam 
tunnel, from wlijch new headings could 
be put into operation. 



river, for more than seven miles of the 
tunnel have already hr*en lined with con¬ 
crete and completed. 

His guide may stop the train in an un- 
iined section and point out giant timber*!, 
lO inches square and standing together 
“skin tight.” Here a few lurmth*-, or a ft w 
years, ago the heading was brouglil to a 
standstill—ftu a day or for weeks-—while 
the hard*rockers battled water and heavy 
giound. Ground su heavy that il trushtd 
luige timbers as though they were malch- 
w<K)d, and bent and Iwistid heavy steel 
ribs into grotesque shapes. Il required the 
heaviest timbers available, stuntling to¬ 
gether as light as they would go, to hold 
the mtnmfain in its place at «ueh points 


and keep the tunnel clear of debris. 

A little farther along, the train may 
stop in a section where tlie visitor is told 
that this is good ground, and here the 
lace was advanced 40 feet m a single day. 
Here the gray granite stands clean and 
unsupported, and the crews drove “full 
face'’ with eleven drills working on the 
heading at one time. Eleven drills work¬ 
ing in a solid rock chamber, 18 feet 
square, and each di ill making more noise 
than a machine gun! 

But those noises are silenced now. 
Drills no longer sputter and rattle. The 
big bore is finished except for lining with 
concrete. Another few months will see it 
ready to receive water. 


W HEN th(' main heading at Cabazon 
had crossed all known major faults 
l)e‘tween Cubazon and Lawn m e, and the 
Potrero mam heading was able to keep 
pace with its pioneer, it was jiossible to 
suspend pioneer operations, although all 
equipment was still maintained, ready 
for immediate use should heavy water 
flows or broken ground again make its 
use advantageous. 

Throughout the course of work on the 
San Jacinto Tunnel, the engineers were 
Constantly confronted with problems that 
affected every man on the job and which 
had to be solved quickly and efficiently 
hidore the fight against nature could be 
carried on. 

Today, with rock-moving in the lun- 
n<‘l complete!], it is impossible for the 
average visitor—unless be himself is a 
tunnel man--to realize the tremendous 
odds that have been overcome in this 
battle against the mountain. As he speeds 
along on the tunnel train, mile after mile, 
his principal impression is of the seem¬ 
ingly unending length of the bore. The 
scars of battle have largely been covered 
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Among Themselves Astronomers Specialize On a 
Wide Variety of Problems, ami Then Meet Twice 
Yearly to Tell Each Other About Their Researches 

By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Astronomy and Diiector of the Ob¬ 
servatory at Princeton University Research Associate cjf ihe Mount 
Wilson Observatory of the Carnegie Institution of Washington 


S mENTIFIC societies aie soiiulinies 
criticized for devoting their alteniion 
to one narrow field, but anyone who 
listened to such a list of papers us weie 
presented before the lecent meeting <if 
the American Astronomical Societ) in 
New York co.iid liardly repeat tins 
cliarge. Half the range of human knowl¬ 
edge seemed to he rt‘ptesented fiom 
the utmost limits of the Milky Way to 
the internal structure of atoms, fioin 
simple — and beautiful — phologiuphs 
showing the stais m their natural rolois, 
to tile intiicacies of inatliematical tiie- 
ory , fiorii a star 100,000 times as hiiglu 
as tile Sun to the feelile fla'^h of meteors 
'--Net all bail a direct tonruM turn with 
the seieine. 

Beginning “at home,” we may note an 
inlert»sting report by Dr. Woolaid of tlie 
Weather Bureau on the influences wluch 
modif> cliinati* If the Earlirs surface, 
like the Moon's, had praitically no pow 
cr of stoimg up the Sun's heat, the long¬ 
est day of Summer would he the hottest, 
and every night cold Also the South 
Pole m its midsummer would be the hot¬ 
test place in the world. Storage of heat, 
mainly in the ocean waters, modifies 
this profoundly In the desfits along the 
Mexican bolder, the hottest temperature 
of the year comes, on the average, ten 
days after the summei solstice: on the 
California coast near San Francisco the 
yeai's holiest weather comes ihn^ 
months later^ A hundred miles inland, 
the lag is very much less. When the great 
major Reasonal variations are so pro¬ 
foundly iufluented by local conditions, it 
is no wonder that the minute and barely 
measurable changes in solar radiation 
connected with the sunspot cycle have 
no practically percejilibh* effects 

Next in order of distance should come 
Whipple's studies of meli'ors from pho- 
togiaphs taken at Harvard. If one turns 
a camera on the slais for an hour or two 
tliere is not one chance in a hundred that 
a meteor bright enough to record its 
passage will flasli across the field of 
view. But when the stars are systemati¬ 
cally being photographed for other pur¬ 
poses, two cameras, at Cambridge and 
Oak Ridge, 25 mdes apart, can be point¬ 
ed at tile same part of the sky—or more 
precisely, toward a point 50 miles or so 
up in the air, at the level where meteors 
appear. Once in a while a meteor will 
he caught and the converging lines 
drawn from the two stations to points 
upon its path suffice for an accurate sur¬ 
vey of its position in space 

Moreover, by arranging a narrow re¬ 


volving shutter which cuts off the light 
for an instant 20 limes cvriy set und tin 
-peed of the meteor on its path (an aKo 
be found. Four meteors recently oh 
seived, whose lines of flight, when they 
met the Earth, were almost paralkl m 
direction, were thus found to have al 
most exai tly the same '^peed, relatively 
to the Sun, and to have been moving in 
orbits of nearly the same size and sliajie, 
similar to those of short peiiod comets 
It is, of (ourse, no n(‘Wh that mel< or 
swarms of this kind exist; but the olisei- 
valion of individual meteors with such 
precision that their orbits may be ac¬ 
curately calculated is something new, 
and opens up an important line of regu¬ 
lar work for the future. In partieulai, it 
tile orliits of meteors belonging to oiii 
solar svsiern can lie calculated at cur 
atcly, Jt will be possible to be quite cei- 
tain in other cases that meteors have 
come in from inlersttllar space Litth 
clear evidence of suth invade?s has \el 
been secured, but more may Ik antici¬ 
pated as tlu; work goes on 

I ARCE-SCALE photographs of the 
J Moon, showing very fine detail, 
were descrihed by Burns of the Alle¬ 
gheny Observatory, and color-plioto- 
graphs of the recent lunar eclipse bv 
Stokley and by Hoffman. A more 
unusual observation dealing with the 
Moon comes from Mount Wilson. When 
a star disappears in occultation, it 
vanishes instantaneously, so far as the 
eye can see—that is, within not much 
more than a tenth of a second. Now the 
Moon’s motion in the sky is about half 
a second of arc in a second of time, or 
0".05 in a tenth of a second. Even a huge 
star like Anlares, with an angular 
diameter of (K'.04, would disappear in 
one twelfth of a second. But modern 
electrical recording devices can observe 
far more rapid changes. Putting a sensi¬ 
tive photocell at the focus of the 100- 
inch telescope, and connecting it by a 
series of amplifiers with a device record¬ 
ing on a rapidly moving film, Whitford 
has found that the disappearance of the 


Iril magnitudi star Capricorni was by 
no iiifaiis instantaneous, hut look more 
than a hundredth of a second. The 
changes in light look at first sight very 
i*trang( - a slight drop, a rise a little 
above normal, and tlien a rapid and deep 
fall to disappearance. But this, too, was 
anticipated. Since light consists of 
waves, the shadow of a clean-cut straight- 
nlge IS not perfectly sliarp but is bor¬ 
dered on the outside by faint diffraction 
fringes, while iiisjde the geometrical 
limit the light falls off giadually. This 
has hi t n a familiar lalmrutory expeii- 
ment for a century—the fringes Ixung 
so naiu»w that they require a magnifier 
to oliserve them But with the shadow- 
cast mg edge at the Moon’s distance, the 
width of tile first liiight fringe is about 
60 fei t, and, as the shadow is carried by 
the Moon's motion, this will take about 
one fiftieth of a second to pass over the 
oliserviiig telescope. The exact calcula¬ 
tion of the changes of light is com¬ 
plicated, since the observing cell is sen¬ 
sitive to light of very different wave¬ 
lengths, whose effect must be separately 
compiiti’d and added. When this was 
done the observed curve agreed very 
closrly with the calculated. If the star 
itself has a perceptible diameter, the 
shape of the curve will be somewhat 
changed; and there is hope that, in this 
way, star-diameters too small to reach 
in any other way may be measured. 

One might suppose that when the oc¬ 
cultation was almost a grazing one, and 
the star disappeared obliquely behind 
the Moon’s limb, the time-scale would 
be drawn out and the observations in¬ 
creased in precision. This would happen 
if the Moon’s surface was smooth; but 
the effective part of the Moon’s edge, at 
a given moment, is not more than a quar¬ 
ter of a mile long, and the surface is so 
rough that this might be inclined at al¬ 
most any angle. 

Our nearest planetary neighbor, Ve¬ 
nus, was the subject of a notewotthy 
paper by E. C. Slipher of the Lowell 
Observatory—the most experienced pho¬ 
tographic observer of the planets^ At 


142 



MAtlCH * 


SCIENTIFIC AMERICAN 


143 


her conjunction last November Venus 
was only 3 degrees from the Sun. In this 
position the planet's atmosphere, ilium* 
inated by the Sun's light coming from 
almost directly behind, can lie seen 
a luminous ring, c»)nipletely surround¬ 
ing the disk. This, again, is not a new 
thing; it was first seen hy RitteniiouM 
in 1769, and has been observed several 
times since. But the ring phase has 
never been photographed before, nor 
seen when Venus was so far fnmi the 
Sun. The clear Arizona air at the high 
altitude has probably something to do 
with this success; but only great nl>- 
servalional skill could have ^^urret'ded 
in getting successful photographs with 
blue light as well as red, de^-piie the 
foreground of intense light from our 
^kv. The permanent record of this elu¬ 
sive phenomenon should increaM* our 
knowledge of Venus* atmosphere. In¬ 
deed, It already appears that the liazy 
layer in it which is lit up brightly 
enough to be seen in broad dayliglit was 
of variable depth from place to place 
and day to day. 

A VKRY different ^ide of planelaiy 
study appeared in Brouwer’s an¬ 
nouncement of a new calculation of the 
orbits of Uranus and Neptune. Our 
present knowledge of the orbits of the 
planets, out to and including Satin n, is 
very aecurale, hut Neptune was dis¬ 
covered in 1846, and had been observed 
over little inort than a quarter of its 
orbit wlien Newcf>mb calr ulat(‘d the ex¬ 
isting tables of its motion. Any minute 
errors in the observations of this limited 
arc would be greatly magnified in the 
predicted positions for the unobserved 
portion, and so it is no diseredil to New¬ 
comb’s work tliat his tables now dis¬ 
agree by five seconds of aic with the 
observed position. Most of this discrep¬ 
ancy can be removed by small clianges 
in the assumed size and shape of the or¬ 
bit, without seriously affecting the agree¬ 
ment of calculation with the older ob¬ 
servations. But to obtain tables which 
may be trusted for prediction as long 
as possible, it will be necessary to reptal 
the whole laborious calculalifin of the 
perturbations of Neptune by the attrac¬ 
tion of the other planets—and also to 
revise the present tables of Uranus, which 
show smaller errors of the same sort. 
The very extensive calculatnms can he 
greatly shortened by the use of com¬ 
puting machines of the punched-card 
type, and the work will be done at the 
bureau recently established at Columbia 
University by the friendly co-operalion 
of the manufacturer of these machines. 

Solar problems were represented, 
among others, by Menzel’s suggestion 
that the force which holds up the 
prominences may be radiation pressure, 
provided that the hydrogen lines in the 
extreme nl(ra-violet (the Lyman series) 
are brl^t in the solar spectrum. (We 


cannot leist this directly, liecause the 
Flarth’s atmosphere is opaque to such 
light.) This may explain also why masse*^ 
of hydrogen are observed to he driven 
away from llie Sun at nearly constant 
speed, despite the powerful pull of 
gravitation. 

Coming to the stais, a scrubs of papers 
by seveial autborH may be noted, dealing 
with eclipsing variuble'^ By careful oh- 



As Professor RusKell mentioiiH in his 
article, diffruciion patterns u‘su;dly 
ore ho fine .i:> to require niugnifitu- 
liun to he Heen Here, however, is a 
diffnietiun putlern made with a 
s|niiglit-rdge niid much larger than 
lx common. It whn photogruphed hy 
Prof. Mason E Hufford, of Indiana 
Uni\ er^ilv,under arrangement k com¬ 
parable with those in which the 
Moon is the straight-edge: The light- 
lioune (mono< hroinatici ^us 110 
feet and the Mraighl-edge 55 feel 
from the plate. The result was as 
many an 40 dark fringes vinihle on 
the oiiginiil plate. (The fine mesh 
puttern on ihe illuAitation is an ex¬ 
traneous fputui e due to reprodm ing 
«»iie half-tone from another half-tone 
—in this cose from the one publish¬ 
ed in The Journo/ of ihe Optical 
Sotu^ty of Amencot December, 1937, 
from which the photogiuph is taken 
.-ind in which other photogrupliA of 
broad diffruiiion liaiuh uie slun^n) 

servaljon tif slais of tins soil we can find 
out many things winch can not lie <le- 
Ici mined oliierwii^e. 

For example, wlii^n the stars of a pair 
UM tloso logetlu r, they are pulled out by 
their mutual allratlion into egg-shaped 
fornig, with llieir long ends pointing to¬ 
ward tine anotliei. When tht'se bodies aie 
seen broadside on, half way l>etween 
.dip ses, the total light is naturally great¬ 
er tlian when they appear nearly end on, 
jiml outside eclipse. From accurate pho¬ 
tometric observations, we may find the 
amount of this elbpticity. But theory 
shows that the sliape produced by the 
tidal forces will depend not only on the 
sizes, masses, and distance apart of the 
stars, but on the clislribiition of density 
inside them. A star with the material 
greatly concentrate^ toward the center 
will be less elliptical—t»lher things being 
equal—than a homogeneous mass. Cal¬ 
culations on this basis indicate that the 
increase of density toward the center is 
small. But another effect of the elliptical 
form is that, if the orbit is eccentric, the 


point of closest approach of the stars will 
gradually move forward along the orbit. 
Sterne, of Harvard, from an extensive 
dihcussion of the rather complicated 
theory, finds that, for the two stars of 
this sort which have so far been fully 
observed, the density at the center must 
lie almut 50 times the mean density. 

A way out of the discordance appears 
in a note hy the present writer. The 
theory of the escape of radiation from a 
star indicates that, on an egg-shaped 
star, Uie surface should be brightest at 
the points nearest tile center—where the 
force of gravity is greatest—and least 
at the ends. When we see the star end-on, 
the Jess luminous portions fill most of 
the visible disk: when it is side-on, the 
blighter parts do so, tlius increasing the 
range of variation. Allowance for this, 
and also for the fact that, like the Sun, 
the Star's disk slmuld appear brightei at 
the center than at the edge, removes the 
discrepancy 

Kopal, of Prague—now working at 
llarvaid-'pointed out that, in some 
e< lipsing pairs, the observed ellipticity 
effect is smaller tlian might l>e expected, 
and explained this on the very reaMin- 
able assumption that one stai of the pair 
had “broken away from the tidal control 
of the othei, and was rotating more 
rapidly- in whuli case, though flattened 
at the poles. It would mit be egg-shaped.” 
Hall, of AndiersI, presented observations 
of our old friend Algol—in the infra-red 
with modern plates -showing that the 
loss of light at the pi incipal eclipse, when 
the small liot star is partially eclipsed by 
Its companion, was less, and that at the 
other eclipse grcatei, than foi visual light 
—which adds confirmation to the proof 
ibut the companion is redder, and there¬ 
fore coolei. than the piimary. 

M cI.AUGHLIN reported from Michi¬ 
gan on the remat kable star Upsilun 
Sagitlarii. From the peculiarities of its 
spectrum, which is like that of the super- 
giant Alpha Cygni, but much ‘‘more so”, 
it has long been suspected that this is a 
very bright object. The interstellar cal- 
t mm lines in its specti um are very strong 
and from this McLaughlin <‘stimates that 
the distance is 2000 parsecs—6500 light- 
years, and the absolute magnitude —7, 
or about 60.000 times the bnghlness of 
the Sun, and comparable with the bright¬ 
est stars in the Magellanic Clouds. 

Shapley, from the Harvard studies of 
faint variable stars, has found evidence 
that there are scattered stars extending 
to a distance of at least 35,000 light-years 
on each side of the plane of the Milky 
Way, Though so remote they belong to 
our system. 

Though incomplete, this sketch of 
what the astronomers told one another in 
two days* meetings may give some idea 
of the present activity, and of its varied 
range .—Princeton University, January 5, 
J939. 
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P OLLUTION in slicani^ inuU m 
crease with population JNi w and 
expanding jiidu^'tries pi oduci an 
irregular but progicssive pollution in 
vasion of once clean streams, uliib’ an 
increasing nunibei of people seek rec n 
ulion in sports fislung in National, Slate, 
and local parks and loiesls and on pn- 
valt' estates and prop'-rlies, and com 
nuTcial fisliernif n < onlnun their age old 
efforts to obtain a ’ i ali li " 

Tlie problem of stri‘aiu pollution i", 
therefoie, of direct c on< ern to those who 
gain a livelihood in the fishei n s iiuln''- 
tries, to eonsiimcts of shellhsfi and fin 
fisli, and to those who at intervals forlily 
their health and stiongih with letna 
tionul fishing 

The value of the catch of 40 sptcies 
of edible fish, as reported by the U S 
Bureau of Fisheries in 1044, wa^ S70,- 
905,000. About 75 peieent of this income 
was derived fiorn species of fish that mav 
be subject in greater oi less c'xtent to the 
effects of coastal pollution 
In the vieinity of large cities which dis- 
charge sewage into tidal cstuains, tin 
damage is greatest For example, near 
New York City approximately 105,000 
acies of productive shellfish areas have 
been closed, including Raritan, Jamaica, 
and Newark Bays, kill Van Kull, Arthur 
Kill, East River, Harlem River, Hudson 
Rivei as far as Yonkers, and portions 
of Long Island Sound beyond the Con¬ 
necticut line. Near Noifolk, Viiginia, 
approximately 38,400 acM‘s, including 
all of Hampton Roads, have lieen elosed. 
Some of the areas aie valued at several 
hundred dollars pei acre The citits of 
Providence, Rhode Island, and Balti¬ 
more. Maryland, located near important 
shellfish growing areas, have spent large 
sums for sewage ticatment works. Where 
the river carrying the sewage flows rela¬ 
tively long distances before it reaches 
the tidal estuary, as in tlie rase of I’hil- 
adelphia and Washington, I). C, less 
damage is done from the standpoint of 
destioying shellfish beds because the 
nvei has a chance to juuify itself before 
It reaches the shellfish glowing areas. 

I NDUSTRIAL wastes, on the othei 
hand, sometimes ohjectionable in 
high dilutions and difficult to treat, ina\ 
remain potent ov(*r long periods of lime 
and may affect botli aquatic life and 
domestic water supplies at relatively 
long distances from the source of pollu¬ 
tion. 

While this subject is only one phase* 
of the broad ptobJeni of water pollution, 


Industrial Wastes, Sewage, Mine Waters Pollute 
Rivers, Harbors . . . Fin Fish, Shellfish Serious¬ 
ly Affected . . . Research Needed To (Correct Evil 
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It is impoilant, since it deals with a di 
icct effect on public IumIiIi in that shell 
fish have been involved more tir less fn* 
qiiently in the spn ad of diseaso It di 
witli an indirect effect on public health 
in that trade wasters and sewage lend to 
make ceitain valuable sea foods scare ei 
and moie expensive, tluis dcpnving a 
poll ion of the population of the Ijcnefil" 
of foods rich in iodine, iron, coppei, and 
other essfiitial food elements and vita¬ 
mins 

Among the causes of the piogiessivi 
hut irregular increase in pollution of 
streams by industrial wastes are tlie re 
<‘stablishmenl of the fermentation indus- 
Ines discharging f‘xhaust<‘d mash, tin 
sudden growth of llle cellulose textile 
industry with its spent rliemical wastes, 
the development of the mid-continental 
oil fields, and the gradual extension of 
mining, the latter industry contributing 
vast cjuantJties of dilute sulfuric acid 


pioduced l»\ ill* action of air and water 
on exposed sulfuj ccmipounds in tin* 
mines 

Twenty yeuis ago, all the tributaries 
of the Ohio River, witli the single excep¬ 
tion of the Monongahcla, were alkaline 
Now the Alh'gheny in Pennsvivama, an 1 
many of the slrc'ams in West Virginia 
an* acid most of the time, and the acid 
line in the Ohio River is being extendc‘d 
fartlu*r down each year, although tin* 
mine-sealing operations recently undei 
taken give piomise of retarding this eii- 
cioacliinent Another invasion liy trader- 
waste jiollulion may be expected in 
southern streams and coastal waters a>» 
a result of the rec*enllv developed proc ess 
for manufacturing paper pulp from 
slash pine, resulting in the discharge of 
chemical wasters and paper fiber into otn 
siieams. 

Wilde water is being polluted by trade* 
wastes ihioughout the whole country, the 



Couite^y Conierratlon Department, State of Now York 

A sample of what stream pollution can do and often does. Millions of fish, aomc of 
them quite large, were destroyed In the Niagara River from this cause in one year 
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Entraneett to nhandoiunl roiil inini-H ncaJed to lude uii and xUuh prevent foiiiui 
lion of liiilfiiric *i<id \\liirli Iiiik into nivirtiy rivers and aridified llieni 


piohirin IS innii* acute, geneidli) ^peuk 
ing, in the section north of the Ohio and 
|N>loniac Rivers and east of tlie Mis'^i^- 
•iipjn River which contains 65 peicent of 
the total uihan population. 

Sewage and indiHlriul wastiaffii t 
*^hellfish and fin fish direetl) in one oi 
more of M*veral wajs. They ina) <lec reane 
the oxygen content of the watt i to a 
point below which fisli life cannot he •^u^- 
lained < usnally stated to be about 2 puit^ 
of ox\gen to a million pails of waterK 
They may destroy fish by increasing the 
acidit), alkalinity, or salt content of the 
walei, oi hy introducing poisonous sul>- 
stances; oi they may increase the lui- 
liidit) so UH to exclude light and prevent 
the giowth of food. Again, they may de¬ 
posit a blanket of fibers and waste ma¬ 
terial on the bottom of the stream so as 
to destroy the fish fimd found there. 
Some wastes impart disagreeable oi le- 
pulsive odors or flavors to fish or shell¬ 
fish, and others produci^ uniiatuial dis¬ 
coloration which makes the fish objec¬ 
tionable to would-be consumers. 

T he most frequent offenders in de¬ 
creasing the oxygen content of wa 
lers are domestic sewages and those in¬ 
dustrial wastes containing large quanti¬ 
ties of organic matter, such as the scour¬ 
ing water and milk wastes from dairies; 
blood and offal from packing plants; 
hulls, vegetable pulp, and wash water 
from canning plants and beet sugai 
plants; spent mash from breweries and 
distilleries; sawdust from sawmills; wool 
scourings, grease^ and dyes from textile 
plants. 

The polluting material which i caches 
our streams in the greatest volume, and 
which is detrimental to fish over the 
largest stream-bed area, is probably acid 
mine wastes coining piincipally from 


coal mine'-. Tliere are tliousunds of 
mines, l>olh active and abandoned, dis¬ 
charging ac id drainage whicli in tlie 
aggregate amounts to thousands of tons 
of concent ruled sulfuiic acui daily. A 
consideral)le i eduction in acid fiom 
abandoned mines has b»'cn effeettd m 
recent ytais I)\ u WF\ mine-sealing 
prcqecl spv)nsoit'd lt\ vauoiis state health 
di'parlments 

Distbarge of sewage' into onr streams 
OI coastal waters, m addition to decreas¬ 
ing the oxygen content of the water, may 
le-siilt m foiming sludge deposits on tlie 
bottom, and films of grease and senin 
on the suiface, winch lend to inlerfeie 
with the absorption of oxygen from tin 
air and to destroy small forms of ac]ua- 
tic life. Not mfrequentlv, sewage con¬ 
tains industiial wastes and poisons, dis¬ 
charged either by design oi ac'c idenl 
Such substances may cause great de¬ 
struction to fish life—us occurred at 
Buffalo, New' York, in November and 
December, 1957, when hundreds of tons 
of fish, valued at more than a million and 
a half dollats, weie killed by the dis¬ 
charge of poisonous industrial wastes. 

Municipal sewage fre(|uently contains 
oil from garages and indu*4trie»—in 
some instances in sufiicient amount to 
Intel fere with fish life. In coastal waters 
the principal sources of oil arc probably 
the bilge water of vessels, leaks in oil 
storage tanks, refineries, and uncon¬ 
trolled oil wells. The oil has a two fold 
effect on oysters and othei shellfish. It 
retards and interferes with the propaga¬ 
tion of diatoms, which constitute the 
principal diet of many mollusks; and it 
reduces the rate of feeding by exerting 
a narcotizing effect on the feeding mech¬ 
anism. The water-soluble substances im¬ 
part an oily flavor to the meat, rendering 
sea food from oil-polluted water unsal¬ 


able. It also destroyts fish spawn and fiy^ 
When domestic sewage reaches shell¬ 
fish-growing areas in sufficient concen 
tralions and freshne^is, it may contanii 
nale the bivalves with disease-producing 
organisms In numerous instances, shell 
fish so contaminated have been held re¬ 
sponsible for the spiead of disease. Tlie 
most recent laige epidemic of this type 
in the United Slates occurred in the 
wintei of 1924-1925, when several hun¬ 
dred cases of typhoid fever in Chicago, 
New York, and other cities were ascribed 
to contaminated oysteis. The wide pub- 
licity given this outbreak destroyed the 
market foi shellfish o>ernight, and the 
Public Hi'ulth Service was requested to 
assist in resloiuig public confidence in 
the safety of shellfisli as a food. As a re¬ 
sult of this request, the Public Health 
Servue formulated minimum require¬ 
ments for the saiiJtdLjon of the shellfish 
industry The yaiimis states have 
adopted legnlalions at least equal to the 
minimum requiiemenl>, and issue certifi¬ 
cates good for one seasim only to shell¬ 
fish dealers who comply with the stand¬ 
ards. These certificates are listed by the 
Public Health Service as long as it has 
confidence in the effectiveness of tlie con- 
tiol measures of the various stales, and 
copies of the list aie supplied to slate 
and local liealth autlioiities throughout 
the countiy. Munn ipal health authori¬ 
ties are usually quick to exclude from 
their maikels sheUfish mit obtained from 
shippers on the lists of the Public Health 
Service. This plan has been in opeiation 
for 12 years and In s provided effective 
control 

S hellfish giow extensively only in 
protected coastal waters receiving 
the runoff fiom laige riveis. These areas 
aie definitely limittHl; they cannot be 
appreciably increased or extended. 
Hi nee, the character of the wastes dis¬ 
charged into streams tributary to them 
is of gieat impel tanee. A number of 
these areas aie now so contaminated 
with domestic sewage that shellfish can¬ 
not \ie marketed fiom them directly. 
Their existence is a constant threat to 
the heullh of consumers in our coastal 
states hecuiise of the surreptitious taking 
of shellfish from them by individual 
pottchcTh. 

Fiber wastes and chemical wastes con¬ 
stitute the chief sources of pollution 
from pulp mills. The fibers evenluaUy 
deposit on the bottom of streams a blan¬ 
ket of imponderable material which 
stops the normal growth of plant and 
animal life. 

Mercaptans, which are sulfur ethers, 
or alcohols, found in the cooking process 
in sulfate pulping operations, have a 
very disagreeable odor and have been 
found poisonous to fish in concentrations 
as low as one part per million. They im¬ 
pair the nervous system of fish so that 
death eventually results. 
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The wahlJ* fioji) sulhti |>jt>cesH‘s 

quite readily ci)nibines» with the dis- 
holved oxjgen in the sticdiii into which 
it IS discharged It also has an acidif)ing 
effect on the water and may mtiodiice 
compounds of a poisonous chai actor, 
such as the lignin salts. 

Several detailed studios of the effects 
of pulp mill wastes on oysleis have been 
madt'--among lliom (»m in Ihigot Sound 


at Oakland Ba), Washington, and an¬ 
other on the York River in Viiginia. 

In the Puget Sound study, it was found 
that sulhte liquor, when added to sea wa 
ter in concentrations of 0.5 to 10 pait^ 
per thousand, is decidedly unfavorable 
to oysters, and in the laboratory pro¬ 
duced death in from 2 to 29 days, de¬ 
pending upon the concentration. The re¬ 
port that followed the invt'sligation 
recommended that pulp nulls using the 
sulfite process should totally exclude 
their waste liquor {nun waters in which 
oysters are grown 

O N the \ork River, \iigiiua, the oy 
ster industry has been dLclming 
markedly during the past two decades, 
according to reports, hut it was not until 
1935 that sufficient funds were available 
to establish a field laboratory to make 
svstt malic ecological observations and 
phvsif>l()gical experiments. The results 
induate the existence of an (environment 
in the upper part of the York River that 
is decidedly harmful to o\sU*rs, and 
physiological expeiimcnts yield direct 
evid(*nce of the harmful effect-, of pulp- 
null effluent, reducing hotli the number 
of hours of feeding and the rat<‘ Oy^lers 
taken fiom polluted areas m the York 
River and planted in clean waters im¬ 
proved markedly; glycogen content, 
whuh fairly expresses the quality of the 
meat, increased to normal levels Shells 
were strengthemd by deposition of hm(>, 
ami growth was resumecl. 

The conclusion is reached by the Bu¬ 
reau of Fisheries that “the presence of 


pulp null waste in tin* watei llic cjum* 
of the failure of oy^teis to glow and 
fatten in the upper part of the nver and 
that the clmunatjon of pulp null ptdlo¬ 
tion IS a piercquisjte for the icsioialion 
of the oyster industry in the Yoik 
River.” 

At present the paper industry is en¬ 
gaged in studies to discover useful h\- 
|)r(»diicis wluch can be made from pulp 


mill wastes, us well as methods whuh 
can be economically employed to keep 
ohjcclionahle wastes from streams. As a 
lesull of tills researt-li, sulfite waste 
liquoi may eventually b**come an im- 
poitant eln^mica] raw matenul, and some 
progress in reducing the quantity and 
destructiveness of sulfate wastes is ap¬ 
parently also being made. 

Of the sulfite waste liquoi, 65 per¬ 
cent IS fermentable. Bakers’ yeast is pic- 
jiared by neutralizing th#" waste liquoi, 
inoculating it with y\ ast, and allowing 
this to glow imdci carefully controllecJ 
conditions. Approximately 20.000pounds 
per week arc being produced at one plant 
in Nova Scotia, and equijiment to dou 
ble the output has been installed 

In Waslanglon, one pulp and paper 
null sprays the waste liquor down a slai k 
120 feet high, concentrating it to about 
50 percent solids, and sells the product 
as a hinder for secondary mads. Con¬ 
centrated sulfite liquor also has some 
uses as an adhesive and forms the base 
for most of the linoleum cements on the 
market. It also can be burned in a man¬ 
ner similar to fuel oil, but while this is 
firacticdl from the viewpoint of pollu¬ 
tion prevention, it is inefficient from the 
viewpoint of chemical utilization Other 
products, such as tanning extracts, 
phenol, vanillin, and fertilizer material 
can In* obtained by precipitation meth¬ 
ods, it is reported. 

Industry is essential to the continued 
existence of modern civilization With¬ 
out industry, present standards of living 
could not be maintained. Practically all 


niu wealth, as i op resented by goods, 
IS produced by industi\. Howt'ver, those 
induvliK's wlucli piovide food to sus¬ 
tain lifi' are basic and must exist before 
till* jiiodiiclion of goods (an lie under- 
lak(‘n. Hi'cause of this Ji seems reason¬ 
able llial we should he interested in tak¬ 
ing su( h steps as may he necessary to 
saiegiiard u natuial food lesnuice, n*- 
Hponsjble for producing such an im¬ 
portant item in our food supply as fish 
and slidlfish; and fiullier it seems logi¬ 
cal to concludf* that no private industry 
should be pernulltd to damage oi de¬ 
stroy anotlier existing industry by the 
discliaige of harmful wastes. Tlie pnnci- 
pal cost i)f can ying on research woik to 
discover prolitalile methods for utilizing 
wash's or econoniK al methods for dis¬ 
posing of them hainilesslv should fall 
II[ion the industry responsible for then 
production It should he recognized, 
liowevcr, that theie is a laige public in 
terest involved 

R FSFAKCH lahoi atones adequately 
fman(ed with public funds should 
he able In evolve methods foi leoovering 
profitable by-products. Patent lights 
could then ht^ issued l« the government, 
making the piocesses available to all 
without the payment of roy^alties. It is 
< onceivalde that in this wav sufficieiif re¬ 
turns to the public might accrue to repay 
fully the expenditure Money spent for 
such work should not be considered as 
just another form of government spend¬ 
ing, hut as an investment for the welfare 
of the peopJ(% who benefit from a judi- 
I’lous use of the country’s resources. The 
piinnpal source of public funds foi 
stud\mg such a research problem 
*•11011 Id, perliaps, be the industries them- 
'-elves, l)ul their contributions should b< 
supplemented by other public funds. 

.In all fairness, the issuing of sum¬ 
mary oidds to effect abatement of 
stream pollution should be limited, for 
I lie time being, to those industries for 
the trt'alment of whose wastes feasible 
m(‘thr)ds are now available Also, all 
units of a given industry, regardh^sg of 
their location, should be required to 
effect abatements simultaneously, so that 
no single plant or group of plants would 
enjoy an advantage over competitors 
SiiUi a program calls for federal pai- 
tu ipation 

To anyone who has noted the in¬ 
creased demands of the public in recent 
years for the effective cleaning of 
Streams and coastal waters, it must be 
apparent that the time is rapidly ap¬ 
proaching when an intelligent and com¬ 
prehensive plan for dealing with the 
problem must be evolved. If industry 
and government co-operate in finding a 
solution, it will be easier, less costly, and 
less disruptive than if a thoroughly 
aroused public, irked by delays and sub¬ 
terfuge, finally insists on immediate, 
drastic, and precipitate action. 



Symbolic of our great bhellfibh indnstiy. a pile ol oy^tei nlielh. Alieady 
a number of large oyntor beds have been abandoned betuube of water pollution 


Rubber Saves Trees 


M odern tr«‘e suigcoiw leaning 
more ton aid use of niulerials of a 
iuglilv lesistant nature nfiich will givt 
with the tiee’s motions, will not liaini the 
lendi r glowing cells hy chafing, and w ill 
at tlu same turn* permit the growth of 
an e\en, natuial roll oi callousing oi 
llie camhium layer over the filling Ruh- 
Iht has been found to he the most sat 
isfa(toi> mateiial to meet these exacting 
le(|uiieiiienls Of ovtT SOOO cavities that 
have l)t‘en filled with rubhei. foriin’d in 
special inteilocking stiips, not one has 
failed and all have lieahd rupuHv. Con- 
sc cjiic ntlv. the list of inbber is spreading 


Eitliiig an end of u strip The 
conc'uv e upper ond roiivex 
lower 8ides interloc k all slrips 
in a ra\il>. The “T’’ on the 
rear of the nirip lies in with 
the I a\ ilydillmg < oiiipound 






After a cavity in cleaned and drefased 
with tar, ccectioiiH of the Hpecially com¬ 
pounded ruhher btiips, cut to propei 
lenfclli, are wedged into the dean opening 




Fitting a bcrlion of a more 
recently designed strip. On 
the rear face of time there is 
only a single channel to in- 
Unlock with the filler. Rub* 
her mav, of c out se. he used 
in filling tiee cavities in any 
weather, thus giving it u big 
advantage over ulhermuleriulb 




The Hperidl, new machine whitli forces 
melted, sterilized wav, hy steam pressure, 
into the cavity back of the rubber dam. 
Rubber and wax effectively exclude water, 
bacteria, and fungus and let the tree heal 




After the stiips are wedged in tightly, a 
motor-driven huffei rapidly takes away the 
slightly projecting edges of the strips and 
leaves a sinootli, natuial looking surface 




\ filled tree sightly and in some cases 
its wounds are scarcely noticeable. Nature 
soon conipleles repairs with lieuUhy growtii 


Section through n cavity showing how this 
process, developed hy Goodrich research 
men and Van Yahres Tree Service, permits 
rolling growth of new wood over the cavity 
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Visualizing 

An Attempt to Peer Into the Fourth Dimension of 
Space by Constructing a Three-Dimensional Model 
or Analogy to he Used as a Taking-off Point 


T here IS nu need for any retnurkable 
machine, the hrain-cluld of ^ome 
scicnce-firtioii author, to enable us 
to peer into the fourth dimension. 

But is there any fourth dimension inlo 
which to peel ? Or, if there is, mn'l linn 
the fourth dimension, and liow cun om 
peer into time? 

Time is somelimes tieated mathemati¬ 
cally as something; Jike a fourth dinien 
sion, but time is “imaginary” m the 
mathematical sense of mvolvmjj; the 
square root of minus one The fourth 
dimension which 1 am about to discuss 
is a fourth space dimension, exactly like 
the three—length, width, and height— 
with winch we are al! familiar, and 
standing at right angles to all three, just 
as each of them stands at light angles 
to th<‘ other two. 

We need not agiee as to whether oi 
not such a fmatii dinu'iisjon aeluallv ex 
ists, or even could exist. Being tliiee- 
dimensional creatines, we cjuild not 
sense the existence of a fourth dimennion, 
even if there were one art likt' the 
two-dimensional man of Dr Edwin Ab¬ 
bott's s!or^, “Elatland," who tailed to 



grasp the signifRance of “upward," But, 
by th(‘ use of (he famdiur piinciples ol 
perspective, we can visuahit(‘ exactly 
what hyperspace wt>uld look like, if 
there were sucli a thing as iivperspace 

For, in much tlie same way liy which 
perspt‘ctjV( enables lus to represent a 
cube on a shet t of papei, the s^ime pijn- 
cjples enable us to visuali/e the fouitli 
dimension (if tbeic is any) by means 
of lliiee-dimensional figines. 

The fovn-dimensional analogue of a 
cube 18 geneially known as a “hvpcr- 
cube” or ‘‘less*‘iact." But llie w’oid “by- 
perciibe’ inchi(h‘s objects of moie than 
four dimensions, and so I piefer tlie 
word “less^uact," wIik li upplu“s specifi¬ 
cally to a rube of only four dimensi(»ns, 
A fi\e diinensiorml cube is called a “pen- 
tact." And so on. 

Figure 1 shows tlu* familiar two-di- 
meiisjonal pictuH' of a cube. It clearly 
demonstrates how easv it is give an 
accurate idea, in a — / dimensions, of 
what an objiMt of n dunensions looks 
like 



Thru is anotliei kind of pcispective, 
known as “isonuUiK," chaiaclenzed by 
tin fact that no distoition of Imgtlis 
takes plac(. Figuie 2 sliow^s an isometric 
pif lure of a cube 

By following thc‘ «*\aet analogy of 
wliat we did to get Figure 2, we can 
make a liiree-diniensional model of a 
tester act, Figuie H is a sketch of such a 
model But this .sketcll, of course, in¬ 
volves using peisptdive twice m succes¬ 
sion; It constitulc’s a two-dimensional 
]>iclure of a three-dimensional model 
of a four-dimensional olijecl—too far re¬ 
moved from the lesseiact itself to lon- 
\ey a very clear idea of wliat a lesseracl 
M*cil]y looks like 

We miglit just as well ti\ to visualize 
a cuLc’ fiom a one dimensional repiesen- 
tation of the cube. The tw'o-dimensional 



Figure 3: Model of n tesneruct 


pielujc* of iho lulu (Figuie 1 or Figure 
2) gives Us a pM‘t!> good idea of what 
a (uh<* IS like*, hut u one-dimensioaul 
represenlulion (Figuie 4) would he al¬ 
most meanmgh*ss. Siniilaily, a lliree 
dimensional model of a tesserucl would 
give us a veiy good idea of what a lesser- 
act ]s like, whereas Figuie 3 give^ us no 
idc a at ail 

So u IS suggc'sted that the readei budd 
hiniscdf a caidbe^ard mo<lel, by making 
an enlaiged copy of Figure 5, cutting it 
out with sin'ais along the outside border, 
(lending it on the* lines, and then pasting 
it together bv the flaps. For convt*nieneo 
Ml pasting, 1 have key-numbered eaih of 
the flaps, and have given coiresponding 
numbers to the edges to wbicli the flap^ 
aie to b(‘ past»*d. 

Now% to digress for a moment in ordei 
to discuss tlu number of points, hm*-. 
and so on, in a tesseract, a pentad, and 
I‘tilers, let us start with no dimensions: 
tliat IS, a jKvint The one-dimensional 
analogue of a point is a line segment. 


Figure 4, Almot>l inenningless! 

oblaimd Ivy moving the point a short dis¬ 
tance into the added dimenMon. This 
motion gives us two terminal points and 
one line. 

The tw' o-dimimsional analogue is a 
scpiare, oivtained by moving the line iiitvi 
the a<)ded dimension, a distance equal 
to Its length. This motion doubles the 
number of teinunal points, and produces 
four margin lines. The leason foi this 
last number is as follows. The <vi iginal 
line IS one, this line in its new position 
fii the new dimension is one moie, and 
each of the two ends of the original lim* 
traces a line by its moving. 

^I^HE tbrec-dimensional analogue is a 
-1- cube, obtained by moving the square 
into the added dimension, the same dis 
lance as in each of the former shifts. This 
motion doubles the number of cornei 
points, thus producing eight. The num¬ 
ber of lines equals twice the original 
number of lines plus the original num¬ 
ber of points: 12 in all. The number of 
surfaces equals twice the original num- 
bei of surfaces, plus the original num¬ 
ber of lines: six in all. 

Before proceeding to the tesseiact, let 
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Hyperspace 


By RALPH M 1 L N K PARLEY, M.\. 



\n iri'ijirt lu»n of iht^ ahovt tal)K‘ ‘•hows 
\js that Uoi ihe H‘Qsi>n <iivin vimh'i oin 
<iiscussion of thr Hijiiurc’) racli niinilM'i 
>1) any row ik e<]nul to tlio Miin of twKo 
the number directly alioxe it, plus on(« 
the numhei diagonally above it to tin 
left This consideration enables us to 
<‘oinj)ute readily the number of elements 
of a lesseract and of a pentact, thus e\ 
lendinj^ oui table as felltixxs. 






/r.*.r l\u 


/ T / 



( )// 1 < ti, t \ tat t \ 

( iibe 

B 

12 

6 

1 

T esseract 

16 

32 

24 

8 1 

Peiitacl 

32 

80 

80 

Ai) 10 1 


Hv i)j llie same leclinnpie, ihi" 
lalde cun lie extended imh‘hnitel), to 
show the number of elements m h>p<’r- 
(iihes of higher »>rd»T ^ 

Let us now considei oui pasteboard 
ihiee-dimensional model of a lesseraet 
Refei 1 mg to Figuie 2, we see that, m tins 
pictorial representation of a cubt, three 
o1 Ms sj\ fares are inMsjI)li> They art 
\^Mlul^' (that is, behind I the tliree visj 



/ i^ore h II .1 riihe weie tianh])iiren( 


hie fact's Smiilarlv, iii the case of the 
laidhoaid model of (Ik tesM'ract, 12 of 
it^ 24 fares aie inxisihle, being “w’jthin*’ 
tile 12 X jsjble fates. 

Jf, in Figure 2, we had iejiresented a 
fraTtsparent tube (see Figuie 6), tin n 
all SIX faces wouhl have been visible. 
Sinnlurl). if the reader xvill fasten 32 
mate lies together xviih sealing-w^ax, to 

'Algebraically exprcixaed, the number of cle- 
mentn of order a in a hypercube of order b ib 
6' a!(b-j)' The sum of all the numbers in 
ijtiy row of the table is 3^' 




Fitittrr 7 Building with man lies 


lepresent a projectmn of the 32 edges of 
.1 tesseract, he will he able to soe all 24 
fares of all eight cubes which go to 
make up this projection t>f a tessrract 
into thiec dimensional space. 

To hiteh these matches together, first 
form two cubes, with one comer inter¬ 
locked, as shown in Figuie 7, Then, 
using eight parallel matches diagon 



FtfiurpH' Conliiining .12 matches 


alls, 1 tin one of these eight matches from 
raeh comer of the first cube to the eor- 
ic'sponding cornel of the second cube, as 
shown m Figure 8. 

As stated at the beginning of this 
aiticle, I am here expiessing no opinion 
as to whether a fourth space dimension 
does or does not exist Wc* thiee-dimen- 
Hional humans are so three-dimension- 
conscious that we never can answer ibis 
question. 

But the match-model of Figuie 8 will 
enable us to visualize exactly what a 
four-dimensional cube would look like, 
if there were a fourth dimension and if 
w^e were permitted to peer into it. 

# 

Your Infetionty Complex—if you 
own one —rs the %ubje(t of an article 
to appear in an early numbeu —The 
Editor 



Fi/jiire 5 . A reduced tetcicenicl juittein. Foi I'onveiiieiue it nin> he enlaiged 












How 


Much Snow? 


Nen Science of Snow Surveying... Quantity of Snow 
in the Mountain!!i DeterinineH I^ater Run-off Below 
. . . Knowleilge is Vital for Power Plants, Irrigation 

Bv MYK()^ M. STEARNS aiuJ BL\TNE STl’BBLEFIELD 


I AST ^vinitT, at f)R2 difTcTcnt locations 

I ill llio Kockit’s anti Siciias, 

ntnu litan .^0 000 t \iu t im a'^iiro- 
mcnt" ol snow (It |)tli atul wait i (tnilciir 
wcir Likt n. in unit i to ‘■stinialo liow 
nuuli watiM lli(^ iJKnintain sintwIicMs 
wt)uld su|)jj\ in tin iiin-<»tf tluiin;^ sum 
inn nionllis I'o inakt tins suiv<‘) tost 
molt' llian SiiUK),0()0 On it was pn tli 
rated the t'xjmnditUK , and saving, ol 
rndlion" 

\\ lijjc the scinu’e of siirvcMn;:; snow 
!■> stdl in Its jnfanev, its <_M(_nt and nn- 
pot tame aie im rea-injj ^apidl> Ridi- 
t ided at liisl jn the Iasi few^ Aeais n 
lias takt'ii on woild-wnle aspert> To 
^lasp it^ sioiiificame in oui western 
slates. pKtnn a senes of snow-t ovtTt'd 
mountain lan^es that J>y their streams 
makt lile possible jn d!\ inteivMim^ 
valle\s, Ahimdaiit snow means alnindant 
water Alnindant watt i mt aiis powei, 
and clieup (de(tiirit\ Mou impoilani 
stdl. It means dhundant eiops. Dt aith of 
snowfall in the mouiilaiiis means dry 
river beds m Aii^nsi, mathmery stand¬ 
ing idh*, thirsty c atth and dying plants. 

In stales when* lainfall is (arrly (on- 
slanl the ^^‘ar anmnd, extt nsive snow 
suive\v, ait ftir the most jiait still iin- 
knttwn Hilt m stales where no ram falU 
from spiing until late jufumn, stieam- 
flow IS iht* medsiiie of life and pros¬ 
perity Duimg V(*ars of ditnight the 
stream-flow, even m the mountains, 
stimetime^ dittps to less than a thm! of 
noimul In exliemth t years it rises 
to thret limes nt>i mal 

Powei ctiinpanies build plants only 
where they can bt> assured of enough 
water, season aftei season, to tuin their 
tuihines \^estein fitits nt*t d to knttw, 


Idi in iidvance. win (lit i to not tlu* watei 
supjd\ loi iht 11 gieat atpii'ducts will 
im‘t t tlu 11 tit maiKN Cattle men tuin 
slot k into \ allt \s wlu le tlu \ know' glass 
wdl Kinain gu t ii and spimos will ntil 
ili\ up 1 'lotul fontiol tUul s()il ctmsf'i- 
\alion tJjstiitls alikt* ne(*d to knt>w how 
much walel tlu*v may e\pe< I And eytii 
l)t‘yt>nd that tlieie au ust s foi smtw- 
kiittwlttlge loi which few of us would 
t vtn think ht)w liiige tlie culvt its shtmlt] 
la until 1 lu w highwav'. acioss the Lilah 
thseits, liow det'p tlu walM will be in 
uavigalile lutis like tlu .Satianunto in 
California, bow lai upstream salt tidal 
wateis Will foice tlieii wa\, making tlie 
cm lent unfit ftu iriigaling delta oi- 
( lull tis. 

T O makt* the snt>\v suivev, state fed- 
tM al. anti pi ivate agt lu u s join hands 
Sonu of tlu woik is snpeivised hy tlu 
Cnited Static iMut'st Stivue, soim by 
lilt Nutuuial ]*dik St 1 Mt t, stnne bv pow 

11 toni|janies S«mie is tioiie !iy cities, b\ 
11 rigatioii disii lets, i)v nrdilv disti u ts, by 
pi ivate land and liunbti tompanu's 
California, likt sevei al other wt sU i n 
Slates, lias a sfatt* Imieau <»f watt i le 
solutes With a slender annual aji- 
piopiiaLion of Sio.OOO, tlu Uuittd States 
Buieau of Agticultuial Mngmt'tiing 
s|e[is in anti (o tmbnal(*s all liu* diff(*reni 


leptuls into a single survtv foi the cn 
liie iiiountaiii ait a fiom Mexico to the 
Canadian boidei iind, with the co-t>peru- 
tion of Canadian authoiities, even be- 
\ontl the boundai \ 

In Apnl, foKtasts lused on the snow 
surveys go on the main lU'ws-seiv ice 
wiles Newspapms jujnt them in full 
Tlu V air eai i u‘d in ladio broadt'asis 
Uaneluis, Imtel keejieis, river men, oi- 
(liaidists, wtsttin salesmen of farm 
ma(lunerv, aulomobih*s, and almost ev¬ 
en thing list, sfoM* keepers, dwelleis 
along the gieat sand ri\(‘rs of the 



Evaporation puns used in snow eui- 
veying. //o/igi/i>f ■ Tree pan, ice pun, 
and Hiiow' pun. Below. A core cutter 
foi filling ihe snow pun. utul u false 
liottorn to raise the (‘ontuined snow 
above the level of the melted snow 

Southwest—all take note and Imild or 
modify tlieii ]>lans accordingly. 

To deleimine the sfiearn flow of the 
gieat Colorado Hiver into B(»ulder Dam 
snow snivt'y^ cover an area of more than 
100 000 squdie miles along 330 miles of 
mountain rrests. 

In 1931 the lesidenls of the Humlmldt 
Basin weie told that only 51 percent of 
the normal snowdall had been found at 
the souice of their streams and that, 
owing to lack of spring rainfall, drv 
river beds and tlie like, they could expert 
barely 10 percent of the normal run-off: 



Ml Rti^c Obsei vutory, on the summit (10,800 feel) of Ml. Rose, in Nevada, where, 
in 1905, Prof J. E. Church eHtahliHiied the first w^estein snow surveying camp 
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no use of planting any lale-rnaturmg 
crops in tfie Humboldt Ba'^in that year. 
(The Humlioldt River rises in the moun¬ 
tains of Nevada, and was desciilied by 
Mark Twain us being so small that llu* 
Forty-niners could run and jump ucioss 
It for exiTCise, and llien drink it dry to 
tool off. Hei might have added that in 
years of flood they could have sailed 
over the entire valley for a thousand 
miles.) 

In 1934 the Utah Co-operative Snow 
Slaveys forerast a severe drought in the 
Utah area. With this warning thus pro- 
\ided in tune, diversion ditches were 
hastily dug to bring water fiom Hear 
Lake, on th(‘ Ulah-ldaho border, to fore¬ 
stall a part of the slmrtage. It is e^li- 



Tlie heifdtl of the nnuw biiiupler in 
(he man's hundn hUoi^h i^now depth 

mated that, through the timel\ ^iiow 
surveys, a saving of nt*aily $4,000,000 
was effected. This is the first tune in his¬ 
tory that a drought eonfeienee wa^ 
called before the dreuight. 

The leading snow scientist in lias 
countiy is Dr. J. E. Chundi, o1 the Uni¬ 
versity of Nevada, oddl> enough u pro¬ 
fessor of classics, although endowed 
with the flaming sr lentihc spirit of an 
Audubon. That Dr. Church should be 
teaching literature and url, instead of 
science, is one of Plate’s ironies. En¬ 
rolled as a youth at tlie University of 
Michigan, he took the classical course 
because he was told it was the hardest. 
Upon graduation, he was offered a 
chance to teach Latin at the young Uni¬ 
versity of Nevada He has remained 
there, honored and contented, ever smee. 
But he was interested chiefly in geology, 
in the beauty of the mighty Sierras, in 
exploration, in snow. 

In the middle of the winter of 1894, 
<m a dare, he climbed to tlie summit of 
Mt. Rose, south of Reno, 10,800 feet 
high. He attempted a winter ascent of 
Mt. Whitney, highest peak in California 
and the United States, only to be foiled 
when near the summit by a layer of soft 
snow above a harder crust In 1904 the 


probh ni of the value el b)re'^I•^ for eon 
‘serving snow was Inung biMerly debuted 
Ujion his letuin fiom Ml. Whitniy, Dr 
Ciiureli, because of his knowledge of 
conditions in the Sieiias, vcduntecred to 
pioeure data. Under the vision of Piesi- 
denl loseph E. Stubbs of tlie Univeisily, 
and llic' enlliiisiasm of Samuel B. Dole n, 
later Direi lor of tlie Nevada Agiieiiltui- 
al Experiment Station, which iindertoeik 
the task, the* funds provided by the newly 
ereated Fedeual Adams Act for re^seaieh 
weie applicMl lei the problem. Mt. Rose 
Weatlnu Oh'^euvaloiy was horn. The‘re 
was little' bt'sides hardship in the under¬ 
taking, but it adeh'd to his snow- 
knowledge, wliieli mo^t pt ople still 
lliouglit ultei ly u-^c le^.s. 

'I'lien there i ami' a winlti of d(>ip 
snows—1901) 1907 Lake Talioe, wlueh 
Ins m llie SnitaH between Reno and the 
(^lllfo^nla pluin'^, rose fai above its 
iioiinal level Cabins along llie slime 
weue flooded, ami boat landings were 
I ame'd awav Sununer cottagers blamed 
the powe 1 eonipany wIiicli liad ereeled 
a shallow eluni above* the* lake's narrow 
outh t Wlien other heavy snows im¬ 
pended they tlireatemd to dynamite it. 
The powei eomf)an> tlit*n calli'd in Pio- 
fessor Cluireli to aid them in guessing 
how much water would descend into llie 
lake the following spring—and Amen- 
eun snow surve*ymg, foi piaclical pur¬ 
poses, was born. 

T he de pill of mountain snows has 
lieen of interest for lliousands of 
yeaift, but it w^as not until the* late* 
’nineties that Russian scientists began 
melting snow to see how much wate*i U 
contained. Not its depth but its weight 
determines what water will run off when 
snow melts. In tins country, in 1900, 
Charles A. Mixer tiied melting samples 
in Maine. He wanted to foiecast the 
run-off of the Androscoggm River and 
estimate how much of a stream there 
would be in the spring to flemt out logs. 
Only a short time latc'r Robert E. Horton 
in New York actually drove a lube into 


the snow and wciglied the snow core. 

But early esimiales bused on depth 
had not bee’ti aceuiale e*nough. Dr 
Chuiidi devised a measuring lulie known 
as tlie “Ml Rose snow sampler ” It 
(onsisis of a long pipe, slotted along one 
side so that you can look into it and 
poke into It. The depth of snow is 
measured by a scale on the lube. Then, 
to determine llie all im])ortdnt water 
conteml, the core* of snow that has been 
pushed up inside tlie lube* in tiie measur¬ 
ing process IS caiefully weighed. The 
Mt. Rose balance records tlie net water 
inches m the snow directly. Thus it is 
peissible tei tell heiw much water there is 
in a sneiw fie*lel. 

Still the job eif estimating the total 
water content of a whole watershed was 
toe) complicated. As a sliorl-cut, Dr 
Church proposed finding euit first wliat 
llie avrrage snowfall in each region was, 
l)\ comparing recoids of diffcicn! years 
Aflei that, all they had to do was find 
out ea<*h spring just how much more, or 
less, than the average amount of snow 
had fallen during the month. Half as 
much snow as usual meant that half as 
mucli wattT would run off next summer 
The system of measuring snow only in 
urms of the average snowdnll has now 
also been universally adopted. 

Actually, of course, many other fae- 
lois enter in. For example, the condition 
of the mountain soil on which the first 
snow falls —whether dry and porous or 
fio/.en after early rams—makes a great 
difference in the run-off. A succession of 
< lear, windy days during the period of 
Min-off may mean some loss of snow¬ 
water through evaporation. A heavy 
thaw in April, or a cold, late spring, may 
change the order ol run-off materially. 

One year Dr. Church’s early proph¬ 
ecies were nearly 50 percent wrong 
The expected high water did not orcui. 
To Dr, Church, nature liad plainly inter¬ 
fered and he prayed that she would re- 
peat the trick. Lack of precipitation 
during run-off was soon found to be the 
cause. But the damage was already done. 
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An irate irrigation project manager be¬ 
came hostile, and federal funds were 
withdrawn. Had it not been for Major 
Paul M. Norboe, of the California State 
Engineering Department, who had 
enough vision to foresee how valuable 
siiow-8urve)jng would eventually be¬ 
come, much of the work already done 
would have gone for nothing. As U wa'^. 
Major Norboe made an offer fioni the 



A Mt. Rose 8IIOW sampler, slotted 
pipe held horizontally in its bulaiue 


State of California to buy all the equip¬ 
ment being abandoned, and corilinue the 
experiments. Dr. Church accepted the 
offer with a thankful enthusiasm such as 
only a scientist can feel. He got Nevada 
to combine in a limited way with Cali 
forma in support of the sno\\-survey 
continuation, and later on, when the 
value of tile work became more and more 
apparent, the Experiment Station came 
into the picture again. 

The men who make the actual surveys 
are foresters, water-men, mountaineers. 
There arc nioie than a thousand of them 
They have to be tough. Couises are lo¬ 
cated at altitudes ranging from 6000 to 
more than 11.000 feet. Climbing the 
snow peaks of the Alps, in summei, for 
fun, 18 hazardous enough; climbing over 
the snow-fields of our western mountains, 
m the dead of winter, to make hundieds 
of careful, scientific measurement^ pci- 
haps witli the thermometer far below 
zero, IS more dangerous still. 

Although the survey-men regard risks 
and hardsliip as all in the day's work, 
they aie mver allowed to make their 
trips alone foi, without a companion, a 
slip migiil mean even their bones could 
not be found until spring or summer 
Mostly tli(') woik in pans or, on longer 
journeys, m tliiees They are ordered to 
niainluin contact with each other at all 
lanes. Usually they travel on skis or 
snowshoes over snows that lie 10, 12, 
simietimes 20 feet deep In 1917 Mt 
Ramiei had mon^ than 27 feet. A lecord 
depth was lepoiled in 1911 at Blue 
Lakes, sou ice of the Mokelunima River: 
36 feel, 2 inches. 

Snow banks 30 to 50 feet dei p are not 


uncommon, and in the southern Sierras 
one mountaineer, in summer, saw ax 
marks on tree-trunks 35 feet above the 
ground, wheie a trapper had blazed lus 
winter trail over di ifted snow. In Oregon 
one drift was found to be 110 feet deep 
Winter tetnpeiatures on the mountains 
are formidable. When gale-diiven they 
wither the flesh. Near the borders of 
W)oniing. Idaho, and Utah, 50 degrees 
below zero is often encountered. Sixty- 
two below was noted in Yellowstone 
Park. In the Ruby and Wasatch Moun¬ 
tains of Nevada and Utah, swings of 70 
dt'giees m a single day are fairly fre¬ 
quent: from 30 above /eio, barely fiee/ 
jiig, at noon, to 40 below at night 
Climbing steep slopes over deep snow, 
with heavy packs, the men sweat even 
when the mercury is below' zeio; then, 
stopping to resi, they have to be careful 
not to freeze then liaiul'^ oi feet. 

Shelter cabins are built for the sin- 
veyors high on the ranges. They are 
strong, in order to carry the great 
weight of snow that may pin them <lown 
One snow suive>or in Oiegon carefullv 
measured the snow on the roof of one 
small cabin in tlie CiiMuiles, and found 
It to weigh almost 131 o tons. 

S NOWED-UP cabins are sometimes 
haul to find. To help locale them, 
sliovels are tied high in nearby trees. 
Chimneys through which a man can 
descend are built to save the work of 
digging down to tliem. In some cabins, to 
make sure tliey can be biund, a pole is 
left sticking up even higher than the 
(liiinney. 

Before a survey liip is ordered, weath- 
vr maps are studied as carefully as for 
a transatlantic flight. When conditions 
Kcem favorable the men are ordered out. 
They go as far as they can by auto, and 
sometimes a few miles fai liter on horse¬ 
back Then the real climb begins on foot 
Packs are kept as light as possible 
There is a snow sampler, a tube 21 feet 
long. For ease in carrying, it is made in 
tliree-foot sections that cun be screwed 
together. Caie has to be taken not to 
touch the tube with a bare, moist hand 
when the temperature is very low; the 
skin would freeze to it instantly. 

Surveyors sometimes travel at night 
to avoid the danger of slides. At Wagon 
Wheel Gap, Cidorado, one surveyor was 
killed in a slide while his companions 
were marking snow courses. 

The snow courses are from half a mile 
to three miles long, usually in the form 
of a letter X. Measurements are taken 
each year at exact distances, from per- 
liaps 20 to as much as 100 feel apart, at 
points previously determined, with a 
loial of sometimes 100 samplings for an 
cntiie course. Each course provided with 
a shelter cabin means, as a rule, a three- 
day trip—one day to get in, one day for 
"now measui ementh, and a day to get 
out. Cabins are stocked with a vanety 


of dried foods, in tin-lined bins to keep 
out lats. “Freezing,’* say the instructions, 
“has no particularly detrimental effect 
upon any of the above foods”—the list 
runs from black tea to canned grape 
f I lilt—“duiing the first year.” 

So important has snow-surveying ni>w 
become that an International Commis¬ 
sion of Snow was formed in 1933, undei 
the presidency of Dr. Church, with more 
llian 170 prominent scientists represent¬ 
ing nearly every counliy in the northern 
hemisphere and a few from below tile 
e‘quatoi. The first meeting was held in 
FMinhiirgh in 1936, and Dr. Church was 
re-elected president. Scientific paper" 
were offered that, in printed form, total 
more tlian 800 pages. The se(‘ond meet¬ 
ing will he held thi" year m Washington 

Sweden, first Euiopean countiy to 
adopt tlie Mount Rose system of snow 
measurement and surveying, is inter¬ 
ested in forecasting stream-flow for run¬ 
ning logs to saw-mills. Soulliern Au"- 
tralia surveys snow to forecast stream 
flow as a source of power. Switzerland 
IS studying tlie effect of snow on the 
formation and movement of avalanche 
and glaciers. England wants to know 
more about the effect of snow on the foi - 
mation of incipient ice-caps. Denmark's 



A snow pan protected from falling 
snow by a special covering or hood 


problem is England’s in reverse: Danisli 
soil is too sandy and dry, so how can 
further erosion of soil and snow be 
checked? Finland is scrutinizing snow- 
surveys from three different angles: 
stream-ffow for water-power, the rela¬ 
tionship between snow and frozen soil, 
its relationship witli frozen harbors. 
Esthonia, Latvia, Lithuania, and Russia 
are all interested in the effect of frost 
and ice on the winter flow of their 
streams and the choking of intakes. The 
livers of all tliose countries are capable 
of producing power—but they have to 
be coaxed. 

Our own Department of Agriculture 
estimates that, through enow surveys 
and the development of all possible 
water conservation, the 18,000,000 irri¬ 
gated acres of our western states can 
eventually be increased to 50,000,000 
acres, an area as large as England. 



Now Helium Saves Lives 


A Mixture of Helium with Oxygen is Beginning to 


Be Used by Physicians to Tide Respiratory Cripple 
Cases, Such as Chronic Asthmatics, Over Their Crises 


smooths out and he breathes comfort¬ 
ably. Or take the old man wheezing with 
chronic asthma, his lung tissues so fa¬ 
tigued that they react no longer to 
adrenalin. Place him in the new atmos- 
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phere and he has time literally to catch 
his breath. His apprehension diminishes 
and he may be able to sleep. 


AN infant lie*^ gasping. 
Something is blocking 
bis air passages. With 
<‘aL‘h effoit to breathe, the 
Spares on his chest between 
the hirJe rd)s hecome deep¬ 
ly marked He keeps grow¬ 
ing tnori and more tired 
Soon lie will st(>p trying en- 
liicly If there were only 
some way to lessen the work 
lliose liny lungs must do. 

.Sine r 1934-, there lias 
heim a way —//r/u/m 

Most people think of 
lielium as an ineit gas, dis- 
(f»veied m the Sun’s spec 
liLim bcfoie it was found on 
lailli, whose sole use is for 
filling dirigibles because, 
even though heavier than 
liydiogen, it is non-innain 
iiiable and the gliosts of 
the Htndenhurg still haunt 
But there is another use 
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Appar.ilus-’-eylindei, relirenlher, tubes, and tent (ovennf; 
patient's head—foi supplying the oxygen-helium iiiixlure 


Such treatment may be con¬ 
tinuous for from one to five 
days or intermittent—a few 
hours each day. In grave 
cases, such measures have 
proved life-saving. Also, the 
tissues again become able to 
react to adrenalin and the 
patient acquires a new lease 
on life 

Now helium-oxygen is not 
a cure. It is merely an aid 
in the same sense that an 
elevator is an aid to a per¬ 
son with a bad hearl or a 
eane to one with a deb^ctive 
leg. The mixture savi s work 
and, wlien the patient comes 
out, the temporary rest may 
give him enough strength to 
cairy on himself Furthei 
attacks for a while may be 
less frequent 

Mow inucli does helium 
cost ^ All helium IS owned 


Basically, air consists of 21 percent oxy¬ 
gen ami 79 percent nitrogen Hediurn 
weighs only one seventh as mucli as 
nitrogen Hence a mixture of 21 percent 
oxygen and 70 percent helium possessed' 
< ertuin interesting physical qualities. 
Thus It has only one third the density of 
an and, more important, requires only 
about half the effort to pass through u 
narrow orifice. 

Now what has this to do with a respi- 
latory cripple like the infant referred to 
or a patient with chronic asthma'^ It 
means simply that if overtaxed lungs are 
allowed to breathe a helium-oxygen mix- 
lurt, they need do only about half tin* 
work as if they were breathing ordinary 
air. To a well person tliis may not mean 
much. Put him in such an atmosphere 
and hi8 voice will sound very high and 
an ordinary whistle will reach a lofty 
pitch, but that is all. For a patient with 
respiratory struggle, however, anything 
which takes some of the load away may 
well mean the difference between life 
and death. 

It all started back in 1923. when 
Charles Cooke received a patent for the 
use of heliund with oxygen for divers, 


based on the h'ssrr pt»ssihilities of this 
mixture causing ‘'the bends.” Then, in 
1926, Sayers and \ ant found that ani¬ 
mals could be deeoiiqviessed in a helium 
atmosphcie in one third the time neei^s- 
sury for an 

The majoi contrihulion, howevei, to¬ 
ward the treatment of patients was made 
in 1934 by Dr Alvan Burach of Colum¬ 
bia University To prove that the gas 
was ahsol”tely innocuous he kept mice 
in a helium oxygen atmosphere for two 
months Tile animals thrived and came 
out of thou artificial environment pei- 
fectly well. Following this, he turned his 
attention to humans. Patients have been 
in sucli an atmosphere as long as foiii 
and a half days and, to prove that there 
were no harmful effects, he has had pro¬ 
fessional singers switch from one me¬ 
dium to the other without ill effect. 

In what conditions is the helium- 
oxygen mixture of use? Asthma, certain 
anesthesia difficuhies, any obstruction of 
the air passages, and ’asphyxia of the 
newlwrii If we take the infant who was 
struggling HO pitifully, with his rib 
spares deeply accented, and place him 
in the helium atmosphere, his chest wall 


by the Umlfd States goveirimeiil hut spe¬ 
cial dispensations have been made for 
Its use by practising physiclans, an in¬ 
teresting contrast to the government’s re¬ 
fusal to sell the gas to Germany for a 
possible war use. The gas is sold in cyl¬ 
inders winch contain about 200 cubic 
fi^et, an ample quantity for one patient 
for 24 lifuirs The charge for this is be¬ 
tween SIO and $14, depending on fieight 
distances. 

Distribution is througli the same chan¬ 
nels as oxygen, there being approxi¬ 
mately 50 oxygen supply companies in 
the New \oik area alone. The giving of 
lielium IS more difficult than that of oxy¬ 
gen since It IS necessary to maintain the 
actual concentrations of the two gases 
without any inward leakage by nitrogen 
This IS obtained by a special hood tent 
wliu h fits around the neck. Special ac¬ 
cessor ies permit considerable salvage for 
rebreathing, as shown in the illustration 
on this page. 

Already the helium-oxygen mixture 
has been employed, in addition to New 
York, in Washington, San Francisco, 
Boston, Cincinnati, and at the Mayo 
Clinic 
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Biskupin 

By J. KOSTREWSkI 


T he village of Bi^>kupin is situated 
m the northern part of Great 
Poland, 65 miles to the northeast 
of PoznaA and to the southwest of Toruri, 
the capital of Polish Pomerania, Nowa¬ 
days it is famous, not only in Poland but 
throughout the world, for the remarkable 
discoveries made in its vicinity by the 
Poznah Univerhii) Archeological Expedi¬ 
tion. Excavations have been carried on 
for four years, and have revealed the 
ground plan of a prehistoric stronghold 
which was built on a peninsula jutting 
mlo the lake of Biskupin, on the surface 
of a former peat bog, in the Early Iron 
Age, between 700 and 400 b i . but aban¬ 
doned in consequence of its inundation 
by the waters of the lake. The site was 
covered with a thick deposit of sand 
and mud, which protected the remains 
against atmospheric influences, while 
the dampness of the ground caused the 
preservation in excellent condition of the 
lower portions of the huts and the 
wooden defensive w<irks, as well as the 
roads and breakwaters. 

During the Bronze and the Early Iron 
Ages a great part of western and central 
Poland as well as eastern Germany was 
inhabited by an agricultural people 
known as the Urnfield people, of Lu- 
vatian type, and who aie considered by 
nearly all Polish prehislorians as an¬ 
cient Slavonic. Being threatened with in¬ 
vasion by the eihl-gravc and face-urn 
people of Pomerania, who were probably 
of ancient Baltic stock, they took refuge 
in forts constructed of wood and earth 
placed in inaccessible spots, for the most 
part on islands and peninsulas. Noth¬ 
ing but the necessity of defense can 
have induced the prehistoric inhabi¬ 
tants of the neighborhood of the pres¬ 
ent Biskupin to establish themselves on 
the damp and peaty peninsula extending 
into the lake, which was both unhealthy 
and unsuitable for building. This penin¬ 
sula, sunounded on three sides by the 
lake and cut oH on the land side by a 
broad strip of marshy ground, was fur¬ 
ther fortified, as the excavations hitherto 
made have indicated, by a wooden ram- 
pait filled vuth beaten earth, which was 
carried round the whole site. This ram¬ 
part was built three limes, and each time 
nearer to the center of the peninsula. 
Only small fragments of the earliest and 
northernmost have survived^, it was 
clearly destroyed by water. Later the 
area enclosed within ramparts was re- 
Prom Antigiu/(y 


duced and the first breakwater con¬ 
structed, and within its shelter a second 
rampart was raised. When this latter was 
partially destroyed by fire, it was re¬ 
placed throughout a considerable length 
by a third, rather narrower, wooden 
rampart eight feet wide, running parallel 
inside and south of it, which however is 
not continuous, but is inteirupted by a 
row of hills, because the old lampart was 
well preserved at this point. It was con¬ 
structed of beams, overlapping and 
placed crosswise, chamfered at the inter¬ 
sections for security, and supported by 
piles driven in vertically on the inner 
side. The result was two or three rows of 
caisson-like chests, which were then 
filled with stamped earth. Considerable 
remains of the middle and latest rum- 
part, in places as much as three feet 
high, have lieen laid hare in the north 
and east of the peninsula, while on the 
south the rest of the rampart, which onte 
prevented access on the land side, can 
even now be clearly identified. 

A long the middle rampart a row of 
- piles were driven in obliquely to 
protect it against the undermining action 
of the waves. Farther toward the lake 
18 a double row of similar piles, con- 
sStituting the oldest actual breakwater, 
and beyond it again another, consisting 
of seven or eight rows of great piles 
driven obliquely into the edge of the lake 
and strengthened by the impo'^ition of 


horizontal beams. The innermoat of the^e 
breakwaters is considerably lower—per¬ 
haps two and a half feel—than the second. 
Obviously, then, the original low break¬ 
water had to be replaced by a new one, 
higher and a little farther toward the 
lake, owing to the rise in the water level. 
Access to the rampart was facilitated by 
a circular street running along the inner 
Side of it, and three great piles, driven 
into the edge of this road at a point 
where a sharp turn rendered it difficult 
to build a house, seem to have sup- 
])orted a kind of gangway leading on to 
the lop. Within the latest rampart were 
found heaps of stones, apparently laid 
there to be hurled against an advancing 
enemy. 

The area thus fortified was occupied 
hy a populous settlement, composed of 
from 80 to 100 huts, built on a layer of 
birch fascines resting on the surface of 
the peal-bog. The ground plan was laid 
out in a masterly fashion which would 
have done no discredit to a modern town 
planner. In the area so far excavated 
eight perfectly parallel roads or lanes 
have l>een laid bare, running from west 
to east and connected by an outer one, 
running round in a half circle within the 
rampart. These lanes were of corduroy 
construction, that is to say, made of thick 
i>uk logs. On cither side of each street 
were rows of wooden huts standing end 
to end and actually touching. Indeed 
there was frequently only a single com¬ 
mon end wall. The huts were about ten 
yards square, and their doors, sometimes 
right feet across, were always on the 
south side, evidently serving to let in 
light. These huts usually contained two 
rooms; a main one with the hearth and 
a vestibule, six or eight feet broad, which 
toiik up the whole front. Sometimes, the 
main space was divided into two com* 
paiiments; one, smaller than the other, 
having perhaps iMsrved for the accommo- 
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Remains of wooden ramparts at BIsknpin, snrromidad by the expediaop^# d^e. 
Remnants of the earliest ramparts show at righl*—suocasaive sMies Ip ihp 
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dation of catUe or aa a sleeping^room. 
To the right of the entrance, in the main 
room, wa« the round (rarely square! 
liearth, most frequently made of stones 
and as much as six feet in diameter, but 
occasionally of nothing but clay. The 
floors were composed of wooden beams 
resting on fascines of crossed or some- 
times interwoven birch sticks and 
branches, and were covered with a layer 
of clay to diminish the danger of fire. 
The Slone hearths themselves were also 
overlaid with clay, which preserved them 
from being blackened or split by the 
heat. 

All the houses arc built on tlu‘ ‘^ame 
plan. At the corners are placed round 
post^ of pine, in each of which are cut 
two vertical grofwes, running the wlwdc 
length of the po«il, an angle of 90 de¬ 
grees sepal ating the one from the other. 
Between ihe^e corner post^ are flat ones, 
usually of ouk, with two vertical grooves. 
Into the*ie grcwives are fitted, one upon 
another, beams or rough-hewn planks 
vMfh flattened ends In some of the bet- 
tei preserved huts as many as three still 
remain in position. The door posts weie 
also grm^ved cm the outsides, their desu 
sides being smooth. At the bottom all 
thKe posts were supported by cross 
pieces running through them and pro- 


The Excavation of an Early Iron Age Village in 
Eastern Europe Brings to Light Artifacts Showing 
the Daily Life of a People of about 2500 Years Ago 



Vertio.l1 view of two hutn oompriNing three rooms; also the middle rampart 



At loft eonunr* entrance to a hot; at left top, 
»otne of ^e ramiMirti and« at the extreme left, 
part of the clreamqieninMilar road or street 


jeoting on either aide^ to prevent them 
sinking in thd peat-'bog* This method of 
building is still employed in various 
pvtie of Poland, aiul Wen at Bisknpin it¬ 
self thoro is a peasant's cottage con¬ 
structed on exactly the same principle, 
so it moy bo that tti anoieiit building 
tradhbn been preserved for 2500 
eats* thi ii^per parts of the huts 
would have 


been impossible to estimate 
the ludglit had not two or 
three posts fiom destroyed 
ones been picscrved by be¬ 
ing used a second time in 
the floors oi the lower parts 
of the walls Some of these 
are 13 feet long, so that, al¬ 
lowing for thiee feet in the 
bog, the height of the walls 
was probably ten feet 

A number of observations 
g«» to show that the huts ex¬ 
cavated at Biskupin are not 
all of one date. Huts were 
frequently destroyed by fire, 
and new ones built on the 
same site, in which ease re¬ 
mains of the old ones were 
so far as possible incoi- 
porated in the new. In some, 
therefore, wc find two door 
posts side by aide, or two cor¬ 
ner posts, or flat wall beams 
from two separate huts that 
wore built in succession on 
the same site; indeed there 
are occasionally remains of 
throe huts built one after the 
the same site at different 


other on 

period#, Two floors and two hearths, one 
above the other, arc found comparative¬ 
ly frequently, separated by a layer of 
soil 12 to 20 inches thick, and there 
arc a few examples, especially in tlie 
lower dr northerly portion of the area, 
of two or three levels in a street. In 
either case the lower level, alike in hut 
and street, is solidly constructed pf thick 


oak trunks while the iippc’r is caielcs‘5- 
ly and hastily composed of thin birch 
poles. These later road and floor sur¬ 
faces are evidently to be connected with 
some great flood which inundated the 
settlement and compelled the inhabi¬ 
tants to raise Its level When this set- 
llcmenl was founded the level of the 
lake must have been c'onsiderably lower 
than It 18 today, even though it was 
markedly lowered a few years ago by 
the deepening of the Gasawka stieam, 
which runs tlirough it. Evidence of this 
is found in the fact that the hearths of 
many huts which liave been excavated 
are now below the surface of the lake. 
During the course of the settlement’s ex¬ 
istence, however, there must have been 
a marked increase in the volume of 
water in the lake, due not only to local 
causes such as the silting of the bed of 
the Gasawka, hut also to a general in¬ 
crease of rainfall; for the researches of 
paleobotanists show that in the Early 
Iron Age the climate of Poland, in com¬ 
mon with that of a considerable part 
of Europe, was steadily becoming damp¬ 
er and colder. Our excavations confirm 
this for the northern part of Poland. 
The influx of water due to the increased 
rainfall seems finally to have become so 
great that the inhabitants abandoned the 
flooded site. But that which was a 
catastrophe for them has turned out a 
blessing for archeology. For, although 
everything which was above water level 
has been completely destroyed, the foun¬ 
dations and lower parts of the hula 
and the other constructions, covered wifU 
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A reconstrurtion of ihe northern ptirl of the \iniipe. jr drjwn hy V. Boratvu‘'ki 


water and earth, havt been preserved 
almost as they weie left 2.^00 yt ars ago 
This protective layer of sand and mud 
has also jireserved a laige nuniher of 
tools, ornaments, and weapons used by 
the ancient inhabitants, and e\en a few 
pieces of fiiinitun* such as the low'd 
part of a family plank bed discovinil 
in one of the huts. Pottery especially 
very well represented Besides coai sf‘ 
ware there are some very beaulifuJ, 
nehly ornamented specimens: for ex¬ 
ample, incised vessels encrust(d with 
wliile material oi painted with red ochre, 
Jumps of which have been found on tlie 
site. Two v( ss( are decorated with 
very conventional figure-drawing^• a few 
riders, and a hunting scene with sev¬ 
eral horsemen and two stags. There are 
numerous bron/e objects. 40 pins, somi' 
of them swan necked, a few bracelets 
and small lings, needles, fishhooks, a 
razor, twee/ers, double cone-s|iaped 
beads, buttons, and many othcT objects. 
Iron socketed cells, sirkh‘s, awls (one 
of them still in Its bone handle), needles, 
a bridle bit and pms have beim found; 
as well as horn and bone awds, mattoeks, 
large hammers with scpiare holes foi 
lht‘ handles, socketed spearheads, tanged 
arum heads with barlis, smoothing tools, 
and so on Wooden implements include 
swirling sticks, pestles, two kneading 
troughs, pine bark floats for fishing nets 
The most inteiesling wooden objects an* 
a primitive plough, a solid wagon wheel 
of Mtreurago type, made of a single 
block of wood, With a sejuare hole foi 
till axle and two semicircular openings 
cut out on either side, strengthened by 
two strips h t into the wood across the 
gram, an oak axle from a cart, and three 
wooden gratings, one of llu m lined with 
wicker, which were doubtless used as hut 
doors. Other finds include blue glass 
beads, most probably imported from 
various stone implements such as 
pentagonal celts, circular and triungu- 



Showing the ori){inal nielhod of con- 
Hiruction of the liutR at Bi^kupin 


lar tools the purposr of which js un¬ 
known, but which may have been u«ied 
to smooth carllienware vessels or to pre¬ 
pare Jiides, (juerns and grindstones, clay 
implements for spinning and weaving, 
whorls and loom weights, and clay toys, 
Th<‘ numerous carbonized grams of corn, 
wheat, barley, millet, pea, and vetch 
which have been found, and fibers of 
flax, point to the agricultural character 
of the population. The bones of domestic 
animals found show the importance at¬ 
tached to cattle breeding. Wild crea¬ 
tures are reji resen ted mostly by the slag 
and the hare, more rarely Iiy the bear, 
and ciccasionally by the wild boar, the 
wolf, the fox, the heaver, the wild duck, 
and the hawk. Fish bones occur but 
rarely. Other occupations of the people 
are clearly illustrated by the (ffscovery 
of clay molds for casting necklaces, pins, 
and the like*. They are all of the so- 
called cire^prrdue type, that is to say the 
clay was plastered around the wax model, 
and, after casting, the mold bad to be 
broken in order to get at the object. Such 
models, for this process, have not hither¬ 


to been found elsewhere in Poland. 

The excavations at Biskupm have 
given U8 for the first time a conception 
of the appearance of a complete prehis¬ 
toric Polish settlement, and have thrown 
new light on the material and social cul- 
tiJie of the Urnfield people of the 
Lusatiun culture. Only a we 11-disciplined 
body of men under energetic leadership 
could establish such a settlement and 
build It according to a unified and well- 
thought-out plan. It has sometimes been 
supposed that the Lusatian culture dis- 
appt‘ared as the result of over-refinernent 
and consequent decadence; but the dis¬ 
coveries at Bihkupm give us a vei y difli r- 
ent picture. The freejuent occurrence of 
horn and bone implements on a site dat¬ 
ing from a period of the highest de¬ 
velopment of the Lusatian culture, when 
bronze was beginning to be superseded 
by iron, offers a perfect analogy with the 
frequ(‘nf use of horn and bone imple¬ 
ments hy the early historic Slavs—be- 
twein A.n, 600 and 1000—wlio also 
laiM'd simdar strongholds and showed a 
similar lendeiu y to settle on low-lying 
ground exposed to inundation. The most 
striking fact is iliat huts of identical con- 
•^truction are in use today over the whole 
area once owupied by the Lusatian cul¬ 
ture, especially in Poland There are 
some, indeed, quite close to our site, at 
Codawy, on tlie east bank of the lake 
of Biskupm and at Biskupin it*'elf. A 
similar hut, dating from the lair Middle 
Ages, was excavated in 1935 at Kc)nia 
in the district of Szubin, and another 
lialiiig from the 17lh or 18th Century, at 
Ostrowo near Gebice in the district of 
Mogiino, and it may be iliercfore sup¬ 
posed that the type has existed m Poland 
continuously from the Early Iron Age 
diiwn to the present day, it this is true it 
supplies one more proof of the Slavonic 
origin of Lusatian culture. 

T he complete examination of Bis¬ 
kupin will take several years, for 
the site covers over six acres, of which 
only one third Has so far been exca¬ 
vated. The best preserved portion, it is 
hoped, wdl be properly protected and 
kept as an object lesson for future gen¬ 
erations, The archeological expedition 
hves on the spot in a camp of its own, 
containing a workshop, a dark room for 
photography, rooms for drawing, and so 
on. The whole site laid bare is mapped 
on a scale of 1:10 and several hundred 
photographs have ht'en taken from lad' 
ders and from a balloon. The expedi¬ 
tion has reconstructed two hut^ on the 
original plan, one of which serves as a 
museum, where the most interesting folds 
are exhibited. 

# 

Coming soon: The inside story of tc/e- 
vision as it will be presented to the 
American public tn scheduled broadcasts 
to startithis spring, —The Editor. 



Factory 'Magic 


Ingenious Factory Process Solves Old Problem 
. . . Lower Cost . . . Transformer is Significant 


N O basic change has occurred in ihe 
design of the transformer, inert 
device for increasing or decreasing 
voltage of alternating current circuits, 
for more than 50 years Back in 1886, 
at Great Barrington, Massachusetts, Wil¬ 
liam Stanley devehiped and put into first 
practical use a transft^rmer whicli, except 
for certain refinements, is the same in 
f onHiruclion and principle us those in use 
to(iu\ 

Now, however, a transf(»rmer devel¬ 
oped hv the General Electric Company, 
(mhodying an entirely new construction 
jinnciplc, has been placed on the maiket 
Although the operating advantages of 
llu new type transformer, as well as Us 
lower production cost, are economically 
-significant, the manner in which the de¬ 
vice IS made is the more intriguing 
The iransfoimcr is known as a ‘'wound- 
Mire*’ type and embodies the solution to 
a design problem that has stumped the 



Process begins with pre-wound 
melul strip core on revolving post 



Ail nf i« nnwotmd from post 
and Is loose loop through window 


best engineers in llie field for years Its 
method of construction savors of the 
magician's stunt of linking together lw«» 
seamless (^) st<*el rings and, like the 
secret to most tricks of legerdemain, is 
iinbelievahly simple. 

Unlike old-tvpe construction, the two 
sides of the wound-core's oval-shaped 
primary and secondary coiU are each 
('iicin led by a core consisting of a liglulv 
compressed, ribhon-likc winding of tliin, 
silicon-content steel. Unless closely in¬ 
spected, tile core and coil assembly might 
give the impiession tliat two chise fitting 
non rings have been miraculously inlei- 
hnked with the oval coil assembly. 

Actually, the sled cores aie spirally 
wound about the copper coils by a spe¬ 
cially dev( loped machine which accom- 
plislies the feat efficiently in a matter of 
a few minutes, as compared with the 
appreciably longer time required to 
hand-assenible the L-shaped steel punrli- 



End of strip threaded through toil 
window and loosely around post 



Post retracted, the inner end of 
core strip is pulled in around coil 


ings regarded us most efficient for the 
core construction of old-type trans¬ 
formers. 

This accomplishment of winding the 
cores about the coils seems like a process 
that should present no great difficulty, 
and Jt wouldn’t—except for the fact that 
the pre-wound shape of the core must be 
retained throughout the process. The out¬ 
er turn of the core in its pre-wound form 
must be the outer turn of the core after 
it has been wound on the c<iils; and the 
inner turn must likewise remain the 
inner turn after the winding process is 
completed. This precaution is necessary 
because the spiral cores have been “set” 
in their pre-wound shape by carefully 
controlled annealing operations to retain 
llie superior magnetic qualities in the 
sl<‘cl If the form of tlie core is too greatly 
disturbed in the winding proeess, small 
elastic stresses are cauved and may in¬ 
crease the electric losses in the core steel 
by as much as 15 percent. Reversing the 
order of thi‘ turns miglit increase these 
losses as much as 25 percent! 

In the winding process, the pre-wound 
tore IS placed on a post adjacent to the 
c<»il assembly on the special machine 
Then the outer turn of the spiral core is 
passed thn>ugh the “window” formed by 
the coil winding, brought around in a 
fairly large loop, and lack-welded to the 
next underlying strip of the roll By 
means of u series of revolving rollers, 
both the core and the large loop which 
has been formed by its outside turn are 
rotated. In this way the strip is unwound 
from the post and simullaneously re¬ 
wound about the coil in its original form. 
The same operation is repealed on the 
other leg of tlie winding, and presto! — 
the transformer assembly has assumed 
its misleading semblance of the linked 
rings of the magician 



Ootside rollers now roll the strip 
into a tight spiral around the coil 
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Rubber to Cotton 

Rubber Thoroughly Qeaned . . . Ingredients Mix¬ 
ed .. . Cotton Cords Individually Coated With 
Rubber ... Wire Beads . .. Treads Extruded in Slabs 


By A. P. PECK 







O Below: The rlenned uw 
rubber is next worked in¬ 
to a plastic condition, nCtpr 
which it is combined \vith 
other materials, necessary to 
lire wearing qualities, in a 
machine such as that sIiohii 




1 Foreign substances are re- 
moved from the crude rub¬ 
ber that will eventually become 
'part of one of your automobile 
I tires. In this machine the crude 
rubber passes through close-set 
rollers which chew the rubber 
and expose many surfaces for 
cleaning by a spray of water 
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A Cotton now enters the pic¬ 
ture. From it is made the 
cord w'hicb, in the illustration 
below, is being covered with 
rubber, each individual strand 
receiving its coating. Thus cord 
and rubber are merged to form 
the tire fabric. This type of con¬ 
struction is considered to be an 
I important safeguard against tire 
deterioration through heal gen- 
^ ecQled when the tire is in use 






Q Among the basic machines in the tire mannfactur* 
ing industry is the rubber mill showm above. Here 
the mixture made in the machine shown at the left is 
passed between rollers to that the raw rubber and 
the added ingredients are compounded thoroughly. If 
this is not carefully done, mixing will be Incomplete 
and the finished tires will not be wholly satisfactory 


Sheets of tire fabric, formed of rubber impregnated cords^ are rut to specified 
widths and angles as shown below. Practically all fabric now used in tire construction 
is cut on ihc bias on machines such us this to afford strength and flexibility, and hence 
greater satisfaction and higher road safety for the ultimate consonter— 4he motorist 







toTires 


# 



^ Right: Preparing the 
* strip of rubber ^bich 
eventually will become 
the tread of a finished tire, 
bearing the distinguishing 
tlesign of its manufac* 
turer. Here the rubber 
batrh in placed in the ma¬ 
chine and extruded as a 
slab of rubber of the de¬ 
sired Width. The trend is 
then ready for applicotion 
to the completed lire body 
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fi The bead or edge of the tire is formed of woven 
^ (opper wire, incased In a sheath of rubber and fabrii. 
There are approximately 137 feet of ibis wire iit llu* 
bead used in an average size modern passenger (.ir tire 


O Right A skilled workman in one of the plant h of 
^ the B, F. Goodrich Company is assembling tlie vaii- 
ous parts of a lire built by the “drum*’ t>roteM>. The 
layers of cord are rolled smooth and the l>eads uith 
their re-in forcing strips are tied into the curcuss. After 
breaker strips, cushion, and tread are applied, the 
drum is collapsed and the uncured tire is removed 


O Befosc: The forming chamber where 
^ the tires built by^ the drum method 
are shaped. The casing, as it comes from 
the assembling drum (see Bt above), is 
placed in this chamber and a water bag 
inserted by means of a ram. Pressure 
built up in this bag forces the tire Into the 
circular shape in which it will be vulcanUed 


1 ^ Below: The shaped but uncured tires are 
here placed In steel molds where the tread 
design will be impressed. Still In these molds, 
the tire is vulcanized by steam ond hot water 


*1 1 Below: Finished tires pass before a 
group of inspectors whose sharp 
eyes detect any minor imperfections link 
might injure the serviceability of tlio 







A MONTHLY DIGEST 


Invisible Glass 


Conducted by F, D. Mr HUGH 


G lare from reflected Iipht, whith 
maken il diflicnll to see pictures 
framed under gla<*s at certain angles, has 
been removed by a new process developed 
in General ElectrjcV research laboratory 
by Dr. Katharine B Blodgett By apply¬ 
ing thin chemical films to the surface of 



Dr. Blodgett demonstrating how the 
anti-glure surface is put on glass 


glabs, Dr. Blodgett has been able to rndb- 
fy or neutralize reflected light rays with 
the result that pictures framed with glass 
so treated appear as though there was no 
glass at all, regardless of the angle <d 
view. The samt is true witli clock faces, 
show cases, display windows, in fact, any 
place where glare is caused by light re 
flections on glass 

The refractive index of any type glass is 
easily det< rmiiied This known, the proci ss 
conbibls of building or attaching to the 
glass a very thin transparent film of about 
four millioniJis of an inch, or exactly one 
quarter wavelength of light, in thickness 
As light falls upon the film, rays are re¬ 
flected from both the upper and lower 
Mirfaces. W iih the film exactly one quar¬ 
ter wavelength in thickness, those raya 
coming fioni the outer or upper surface 
are equal in intensity and opposite in 
phase to those rays reflected from the 
lower surface, and counteract one another; 
thus no light is reflected. 

process is still in a laboratory 
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stage,"’ Dr Blodgett explained “At pres¬ 
ent it has not reached such a «tage that it 
tan be offertd the public However, w< 
are hopeful that we may soon do so. 

“(dass IS treated by dipping it into a 
tank of liquid, on tlie surface of which m 
a film of insoluble soap but one moh'tuh* 
thick As the glass m pushed down one 
layer of the film heenmes attached and 
as It IS pulled up unoilur is applied Thus 



The rlear part of this framed por¬ 
trait is covered with the new in- 
visRile glass, the rest with ordi¬ 
nary glass to show the difference 

each immersion adds two layers of the 
him, each hux one molecule thick. The 
dippings are continued until we have built 
up about 44 layers which form a thickness 
of one quarter wavelength, or about four 
milliontha of an inch. We can measure or 
<letermine the exact thickness of the film 
at any time, although it may be thinner 


than any suhslancf' wr know of today, by 
an optical process 

“The non-glare treatment of glass also 
promises to iiave a wide-spread application 
in the field of camera, telescope, and all 
Ollier type lenses,” Dr. Blodgett p<unled 
out “It IS commonly known that reflection 
from the surface of any It ns causes from 
4 to 5 pertent loss in the light Iransmil- 
leil Since this is true to both front and 
hack surfaces, there is a light loss of at 
hast 8 percent in each lens With some 
of the better type cameran, using three or 
four lenses, the Joss of light reaehing the 
plate or negative is 25 to 35 percent. With 
D 1< scopi s and submarine periscopes, 
where a larger number of lenses and 
prisms are used, the light loss is still 
greater. In some permenpt's h is as much 
as 75 percent. 

“With the exception of the sligiil loss 
by absorption in the glass itself, the film- 
treated lenses would transmit 100 perrent 
of the light. With an actual test in the 
lahorutory, a pieee <if glass was treated 
and liy doing m> we inert ased the light 
transmission from 02 pereeni to 90 2 
percent 


Welded Metal 
Sculpture 

A WELDER, and a good one, le F. F 
Nichols of David City, Nebraska. Dur¬ 
ing the summer he has little time for hobbies 
but in the winter months he takes a hand in 
some unusual creative work of his own. 

No soap sculpture or basement workshop 



Figareft ci^l«d by weldbif 
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carpentry for bim. Turning away from re- 
pairing caatinga of maaeive proportions, Mr, 
Nichols takes up his oxy-acelylene welding 
blowpipe, some steel welding rods and some 
bronze ones, a few additional light sheet k 
of steel, and sets to work fashioning small 
metal figures depicting life and action in 
the old West. These figurines have a vitality 
and vigor that might be found in the work 
of a craftsman of the Renaissance. Yet the 
hands and equipment that shape them are 
the same that each year repair and fabricate 
tons of heavy industrial equipment. 

The solid body portions are built up with 
a melted steel rod and then given a lustrous 
coating of bronze with the bronze welding 
rod Exact blowpipe control of the direction 
of the intensely hot flame and skilful manip- 
niation of the welding rod make po'ssibb’ 
the careful shaping of each figure The 
patina, or surface color of the bron/<“ coal¬ 
ing, if» obtained by varying the flame to g« t 
iliffereni effects of shading 


\F1'ER DEATH 

PLECTROCARDIOGRAMS have 
^ shown that the heart beats for 
UB long as half an hour after a per- 
son is, to all appearances, dead. 
The HtelhoBcope is not reliable as 
a means of determining whethei 
the heart's action has ceaBcd. Ar¬ 
tificial respiration should be contin¬ 
ued until rigor mortis Bets in-' 
Hpdlth News, New York State De¬ 
partment of Health. 


Light-Weight Freight 
(]ahs 


A NTIC1PAT1N(f the need for light weigbl 
L freight equipment, American Gar and 
1 oundry C.ompany has developed two new 
di signs of modern light-weight welded steel 
freight cars. One is a .SO-ton all-welded alloy 
sletl box car and the other a 40 ton wc Ided- 
nveied rc frigerator car. 

Low alloy, high-tensiie, corrosion-resisting 
steel has been used to the fullest extent prac¬ 
ticable in both types of cars, the thickness 
of plates and shapes being reduced to a 
minimum while still providing adequate 
strength. The light-weight of the box car is 
37.500 pounds and that of the refrigerator 
car 44,200 pounds. This rcprcHcnis a reduc¬ 
tion in weight of approximately four tons 
in each design. 

New developments incorporated in thii all- 
welded box car include steel ends with extra 
long corrugations extending around the body 
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< nuru *c> Thi ^fw 1 orl T mrs 

Careful Bludv has been made by a Naval Board of the eoasllines of the United 
Slates and its posBessions. This Board recently made its report to Congress. The 
above map rIiows the Board's recommendations as to sites and types of basea 
wbieh are deemed iiecessary. Because of the desire to unify our defense plans, 
most of these bases will be approved and eonstruetion work will be started without 
delay. At least the nation can count on a vast extonHion of our system of air bases 


end posts, sitcl doors of increased rigidity, 
and a new design of undcr-frame having in- 
1< gral ull-welded construction 

New developments in the welded-rivetcd 
r< frigeraloi car, m addition to those men¬ 
tioned above, incliidt ice bunker, ice batch, 
n movable steel bulkhead, a unique and very 
(fruKUil application of inMilalion, and n new 
ijnd economical method of using dry icc in 
c<imliinntinn with water ire 

Slag in Glass 

N India, win rc soda asli is rclalivcdy ex¬ 
pensive, experiments have been made to 
-^liow that tlie slags of iron and steel plants 
can be used in the maniifucinrc of gla-.s for 
many common articles. The -lag used is sup¬ 
ple menled by orthiiclaBe feldspar. Rediiriion 
in the cost of common glass, as made in 
India, of as much as 50 percent is reported. 
The glass has been used for bottles, jars, 
tilc's, and siith article's— I) H K, 

Perl’s Good-Will Offer 

D uring the recent session of the Pan 
American Conference at lima, Peru, 
the New Orleans office* of the Pan American 
Society of Tropical Research received an 
official communication from the Honorable 
Pedro Recavarren C, Director of Agricul¬ 
ture of the Peruvian Government to the ef¬ 
fect that the people and the government of 
Pern desirc*d to make a good-will gift offer¬ 


ing, to the citizens of North America, sub- 
sianljally as follows. 

“Tn celebration and commemoration of the 
‘•uccessful Tnternationdl American Confer¬ 
ence (Pan American (.onference), at Lima, 
Peru, Soiiib Amenta, the people and gov- 
(rnrmnl of Peru take great pleasure in of¬ 
fering, through the go<xl offices of the Pan 
American Society of Tropical Research of 
New Orleans, Louisiana, United States of 
America, a free, good-will packet of seeds 
of a heuiiiiful nalivt flowering plant of Peru. 
This offering is an expression of the feeling 
of peace and kindness that exists in South 
America for the people of North America. 

“The seeds offered are those of the Mutuy 
o' Pacte, which is a small plant, bearing 
flowers of exquisite fragrance and exotic 
loveliness, that is native to the mountains 
and highlands of Peru. It is, therefore, hardy 
and cun be grown throtighoul the latitudes 
of North America. The color of the flower 
IS a brilliant shade of yellow and the plant 
blooms for two or three years, 

“In conmction with llie free seed offering 
of this beautiful Peruvian flowering plant, 
a pamphlet will also be sent to applicants 
that will describe the results attained by the 
Pan American Powers at the recent Interna¬ 
tional Conference at Lima, Peru, and also 
will dcbcnbe the country of Peru and carry 
the message of good-will from the Peruvian 
people and government to the people of 
North America.'’ 

This pamphlet and a packet of these seeds 



Two new typea of freight cars constructed of light-weight alloys 
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wjU bii »ent to every person in the United 
Sutes and the Dominion of Canada who 
desires them. There is, of course, no charge 
and no obligation. Send your name, address 
and a loose stamp to: The Pun American 
Society of Tropical Research at New Orlean‘», 
Louisiana. Blight hundred thou'^and seeds of 
this Peruvian flowering native plant are 
ready for distribution. Peru invites you to 
write for your free packet of seeds and mes¬ 
sage of good'Will now. 


Fuel Tanks of Fabric 

HE Glenn L Marlin Company has now 
developed an aircraft gasoline tank of 
synthetic fabric which gives definile pmni- 
ise of being vibration-proof and thus insur¬ 
ing higher safety and reliability. 

In the “Mareng fuel cell," as a is callid, 
the gas-tight metal fuel tank is eliminated 
Bags of treated fabric are designed to the 
shape of the interior compartmmts of 
wings, fuselage, or floats, as the case ma> 
be, and are inserted in place somewhat as 
inner lubes are installed m tire casings 
These fabric tanks, instead of being tailored 
to fit their compartments exactly, art cut 
to patterns which are slightly larger in 
each dimension than the surrounding wails 
against which they re^i This over*si/ing is an 



vibration on a high-frequency vibrating 
table, and 25 hours* resistance is the highest 
requirement in any service. Subjected to 
this vibration the Mareng fuel cell withstood 
700 hours of test unscathed, although to 
make the ordeal more severe a rocking mo¬ 
tion was also imparted to the machine. One 
of oiir photographs shows the table to whicli 
a high-frequency, low amplitude vihralion 
IS imparted while the tank is undergoing 
te^i. The arm at the right supplies the rock¬ 
ing motion. 

In another photograph is shown one of 
I lie fabric cells placed loosely within l!u‘ 
melal compartment, which U subsequently 
placed on the vibrating table. A third pic¬ 
ture shows a three-cell fuel tank installed 
111 a plane wing. 

Another advantage of the new type of lank 
IS that, if pierced by a bullet in flight, llu 
leakage of gasoline is relatively slow Pieri- 
ing litated fabric results in a slit, lathn 
than m a definite hole Under llie pie-iwun 
of the gasoline the slil lends to close On a 
foreign war front, one of the new Martin 
fabric tanks was pierced by enemy bullet'- 
Instead of thi plane being immedialilv 
grounded, as would be the case with con 
vcntional metal tanks, it was able to return 
to Its base more than a hundred miles awa> 
Still another advaiilagi, besides the ehmina- 
lion of gas lightness in the sinicinre, is the 
fact that corrosion of metal by gasoline i*- 
no longer to be feared Gds<»line inside tin 
cells IS not in contact with metal, and llu 
synthetic fabric is completely unaffected by 
gasoline. 

While the new development is perhaps of 
more interest in military applications, n 
should add greater reliabilitv to coinmen lal 
aircraft likewise—4 K 


Seaplane Terminals 

HE Seaplane Flying Association wants 
the C.A.A. to create a DiviBion of Sea¬ 
plane Operation to build seaplane terminals 
and pertinent facilities. If we accept the Di¬ 
vision of Private Flying, then a Division of 
Seaplane Flying is equally logical. Tlio qiice- 
tion of costs, and the pffrrl of costs on the 




Above: One of the new 
fabric fuel tonks for 
aircraft, showing how 
it is placed within a 
metal compartment that 
serves as n eontainer 

Right. Fabric fuel tanks 
installed in a wing^ be* 
fore the bottom plate 
is fastened in position 


Lower right . The ‘‘shake- 
table** set-up on which 
airplane fuel tanks are 
tested to determine the 
resistance to vibration 



important factor, as the fabric lining jh tbuh 
never subject to stretching or twisting. The 
cell serves solely as a static, vibration-proof 
container, all strains and stresses being 
taken by the structure of the wing fuselage 
or float 

Government specifications require that 
airplane gasoline tanks shall be able to with¬ 
stand not less than 15 hours of destructive 


national budget, is something which should 
always be kepi in mind, however, when a 
new federal activity is suggested. 

Even today the CA.A. is not neglecting 
the seaplane. Thus, its airport section is de¬ 
veloping a new floating marker light, for 
night operation of seaplanes and flying 
lioats. These lights have already been tried 
out in the vicinity of Baltimore, Maryland, 


where a 3600-foot landing area wgs laid out 
by mooring two rows of twelve Bi^fs eachk 
spaced 300 feet apart on the surface of the 
water. A series of experimental take-offs and 
landings were successfully carried out within 
this area with a Douglas Amphibian and two 
Navy Consolidated ^ying boats. 

The construction of the light is very sim¬ 
ple and effective. It consists of a 89-mch 
streamlined airplane tire floating on the 
water, through which a five-foot vertical 
bronze tube is set in gimbals. A 25-pound 
liattery container is fixed at the bottom of 
the tube and a mercury-vapor light at the 
top. \n anchor weighing five pounds is made 
fast to llie float with 36 feet of chain, so that 
it remains relatively stationary in rough 
WHier. 

It IS believed that the new system of water 
lighiing will rediici' Mil face ^are, give the 
pilot a definite horizon, and indicate the 
i xaet surface of the water. It will he inter- 
< sling to se<- how the system works out in 
( on 1 1 lined s(ivii< -—A K. 


Our Position in 
Air Defense 

F oreign government'^ are secretive in 
matters relating lu military and naval 
am raft—far more secretive than is our own 
piiverninrnf--and no comparison of foreign 
air fl( els and id our own air fleet ia entirely 
sound But this is what may be deduced 
fiorn reports of competent American ob¬ 
servers of the European scene, such as Igor 
^ik<irsky, Paul Johnson, and others* In pro¬ 
totype airplanes—that is to say, airplanes 
which are types and not yet in large produc¬ 
tion—we can match anything that England, 
Gel many, France, or Italy has to show us. 
If some single-seater fighters in England and 
Germony are faster than ours, this is only bi*- 
laiiM' our single-seater fighters confront 
longer distances in service and have to carry 
much greater fuel supplies. Otherwise, in 
liombers, multiplaco fighters, navy patrol 
boats, or what not, we are either unsur¬ 
passed or definitely ahe^. But when it 
comes to actual airpower, and current pro¬ 
duction of military aircraft, then it may be 
said that we lag b^ind, particularly behind 
Germany. 

Mr. Johnson, with considerable evidence 
to back up his statement, rates the actual 
air pitwers of the great nations as follows: 
Germany, 10; Italy, 6; Great Britain, 5; the 
United Stales, 4; and France, 2. C. G. Grey, 
m Jane’s “All the World’s Aircraft,” dis¬ 
misses Russian aviation as negligible, and 
social experimentation on a vast scale seems 
m have reduced French strength gnd current 
production of aircraft to a very low level. 

Tl is quite apparent, then, that the Admin¬ 
istration is fully justified in seeking • great 
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increw^e In onr <lr loroes «nd the building 
of 9000 to 12/)00 airplanes in the next two 
or three years. While the program is ambi* 
tiQUs, the productive genius of the United 
States irill undoubtedly be equal to the task. 
Where ve may find greater difficulty is in 
training flight personnel, and in gelling 
enough mechanics for maintenance and oth¬ 
er ground duties. Without adequate ground 
forceSt the mightiest air fleet i<9 help¬ 
less.— A. K» 


Propeller Progress 

T he year 1938 vias remarkable for many 
aviation achievements such as the 
‘‘hydromafic” controllable pitch propeller 
which keeps the engine running at one par* 
ticular speed, and at the same time allows 
the constant speed to be set at any desired 
revolutions per minute; the electrically 
controllable propeller; the fully feathering 
propeller in which the blades can be set 
edgewise when an engine is out of commis- 
Mon, and the development of a system 
which an engine drives one airscrew to the 
light and another to the left so that engine 
torque effects are eliminated. In addition 
to all these advances, the propeller engi¬ 
neers are keeping a jump ahead of the game 
by building airscrews large enough, yet not 
too heavy, to absorb the power of the 2000 
horsepower engines which are just around 
I lie corntT, 

One of our photographs shows a Hamilton 



Latest In propeller design 


Standard iT-foot hydromatic propellei, the 
largest propeller ever built, designed for use 
^ith airplanes which are still in the drafting- 
room stage. This 17-foot giant dwarfs the 
llVj-foot airscrew now in use on the Doug¬ 
las DC-3 transport. The largest metal pro¬ 
peller actually in use is the 14-foot airscrew 
employed on the new Boeing 314 flying 
boat.— A, K, 


Civil Aeronautics 
Authority 


AFTER some preliminary confusion, un- 
avoidable* in organization, the Civil 
Aeronantlos Authority has got into its stride 
and Is doitig good work. Perhaps the most 
■igttificiipt innovation of the Authority Is 
the oregtiaii of a pivislon of Private Flying, 
wi^ Crooo V^l^tor as lu diicf. Mr. Web* 
^ alnydifioatioin of air 
;th0 pvlvab fteer; 

.of ground school 
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and flight insiruciion; mainiam coniact with 
private fliers tliroughout the country; and 
in general promote popular flying 

One of the most important tasks facing 
the new chief is to help in the provision of 
inexpensive flight instruction. College stu¬ 
dents as a class are excellent flying mate¬ 
rial, and are just at the right age—old 
enough to have discretion, young enougli to 
pick up flying quite readily. But they are 
not at the earning stage, and parents refuse 
to provide the 200 or 300 dollars necessary 
to learn to fly. If Mr. Webster can help the 
formation of chilis, arrange for payments 
to those who have soloed or otherwise reduce 
the financial liabilities of a college boy 
learning to fly, he will undoubtedly incrcaw; 
the number of amateur pilots by thousands. 
It will be inleresling to see what policy is 
finally evolved.— 4. K. 


Testing Aircraft 
Engines of 3000 
Horsepower 

A ircraft engines are constantly in- 
1 , creasing in power, and the WriglU 
Aeronautical Corporation is putting into 
production double-row Cydone engines rated 
at 1500 horsepower, the highest ever accord¬ 
ed an aircraft engine of any type by the 
Civil Aeronautics Authority. And, of course, 
the engineers and constructors will not stop 
at even this immense power. 

These powerful prime movers are Based 


One of the sound-proofed control 
rooms from which engineers observe 
airplane motors on test. Left: The 
flexible coble mounting or supports 
of powerful engines in their test cells 


on the most oxhaiielive research, and among 
other problems there is that of testing, par- 
nrularly of testing many powerful engines 
simultaneously for long periods of opera¬ 
tion. To meet the situation, a building has 
been constructed, enclosing a battery of 14 
lest cell4, each of which is capable of test¬ 
ing an engine up to 3000 horsepower, swing* 
ing huge propellers up to 20 feet in diameter. 

One of the most interesting features of 
the new equipment is the investigation of 
air effects on the engine under high-speed 
flight conditions. When air enters the car¬ 
buretor at 200 miles an hour, there is a 
powerful “ramming"’ effect. A blower con¬ 
nected to the carburetor air intake enables 
the test engineers to simulate this “ram¬ 
ming."’ The blower is also equipped with con- 
iroU by means of which the air fed to the 
carburetor may be “thinned” out to simu¬ 
late fligltt at high altitudes. The air may also 
be heated or cooled to represent varying 
atmospheric conditions. 

The test cells are built in pairs and are 
separated by control rooms on each side of 
which are tables on which are mounted the 
throttles and a variety of instruments for 
checking power output, fuel and oil con¬ 
sumption, cooling, and so on. A glass window 
above the instrument board gives the test 
engineer an unobstructed view of the test 
cell and the engine. 

Soundproofing is another problem. The 
inhabitant'^ of Paterson, New Jersey, used to 
complain bitterly of the unendurable noise 
created by engines undergoing test. The 
walls of the building are now so massive 
I hat no 1101 4 e can penetrate them, but the 
inlet and exhaust air must be rendered in¬ 
capable of spreading sound waves into the 
«uirrounding atmosphere. Hence the towers 
at each end of the test cell, which extend 30 
feet above the ground, are provided with a 
great concentration of sound-absorbing ma¬ 
terial. The offices of the test engineers are 
also most carefully sound insulated. 

' A new method of mounting the engines 
has also been developed wliich simulates 
actual flight conditions much better than the 
ordinary framework of atructural steel bolt- 
ed to the floor, A steel tube is used Instead, 
This tube is suspended from the eeiBng 



164 


SCIENTIFIC AMERICAN 


MARCH • im 


by four cables and anchored to the floor by 
two more. Cradled in rubber, these cables 
provide a flexibility in the engine moiini 
which could not be obtained with a rigid 
teal stand. They also prevent the transmit, 
fejon of vibrations to the walls of the slriR- 
lure.— K. 


X-Ray Tire Inspection 

ITH the attention of every safely or¬ 
ganization and every safely official in 
the nation concentrated on ways and means 
of making street and highway travel safe for 
America's 30 million motor vehicles, The 
Firestone Tire & Rubber Company an¬ 
nounces the introduction of a new motoring 
safeguard—the lire X ray 
This new application of the X ray, a bene 



Looking through a tire 


factor of man ever since its discovery in 
189vS, will enable car owneis to checkmate 
most of the 40 million flam that are now 
occurring annually. With this equipment 
only a few minutes are necessary to X rav 
a of tires The operation is simple. No 
pit lures are taken The owner looks directly 
through lus tires without removing them 
fioni the wheels. 

In an experimental test, engineers X raytd 
the tires on 100 automobiles 'Jhe tire \ 
ray revealed that 99 perrenr of ihesi cars 
earned one oi more huUh'U lire dangers A 
further investigation of 2fK)0 worn tires pio- 
duced 2049 nails and lacks, 20*)9 pieces of 
glass, and 2197 pieces of rock and small 
stones which had become lodged cillur in 
the tread or deeper in the body of the tire. 
In addition, a considerable number of tires 
showed hnaks in the colds as will as other 
defects that would have eventually resulted 
in a fiat, or possibly u blowout. 

Dt lection of these nmJer-cover hazards 
with the h irestone tire X ray m a simple pto- 
cedure I he automobile is elevated several 
inches above the floor and the lire X ray 
IS rolhd under erne wheel Protective flaps 
are adjusted to confine the rays to the sec¬ 
tion of tile tire that is being inspected The 
operator turns a crank which rotates tlie 
entire wheel When any foreign objeei or 
defective section of cord is revealed, it m 
immediately spotted, automulieally marked, 
and the inspection continues. Once located, 
the foreign objects arc quickly extracted 
with special tools after the tire X-ray inspee- 
lioti has been completed, 

In addition to its value as a safety faetor, 


the use of the tire X ray adds mileage life 
well beyond the normal expectancy of a lire 
that does not receive X-ray inspection. Glass 
and nails in the lire body, agitated by every 
revolution of the wheel, weaken the body 
structure After miles of travel in this con¬ 
dition the lire is permanently injured, even 
though the tube itself may have remained 
intact Thus tire X ray h not only a life 
saver Jt IS a money saver 


RESEARCH 

N industrial and engineering re¬ 
search there was expended dur¬ 
ing 1938 about $180,000,000, ac¬ 
cording lo an eslimule by Dr. W. 
A. Hamnr, of the Mellon Institute, 


Peeling Potatoes By 
Flame 

RLDGERY and waste are being taken 
out of peeling potatoes by a new pro¬ 
cess in which the tubers arc exposed for a 
few seconds !o a flame temperature of 1750 
degrees, Fahrenheit. This almost instanta¬ 
neous healing of the peel blisters and chais 
It so that a high-pressure water spray ran 
remove il completely from the potato. Eye-' 
and blemishes must be removed by hand 
subsequent to peeling. Thus process is being 
applied lo potatoes and other vegetables foi 
hotels and re-taurants using large quanti¬ 
ties —D H, K 

Wireless Record 
Player for Radios 

E\ ELOPMF.NT of a wireless ord 
playi r which combines in compai i 
foim the Mitues of a fine phonograph and 
iht flexibility and control advantages of the 
modern radio rc*cciver has been announced 
by the radio division of the General Electric 
Company 

The nfw record player was designed to 
meet the demands of the modern home for 
a music ul instrunient which will play wiih- 



Self-contnined wireless record play- 
ei for use with any radio receiver 


out iiUerruptioii the outstanding recordings 
of the day. No sound issues from the cabinet 
of the record player itself during its opera¬ 
tion; the automatic electric sound reproduc¬ 
tion and control devices of an existing radio 
receiver are employed, ihu* utilizing the 
owner's previous investment to greater ad- 
vanuge. Despite this use of the home radio 
receiver, however, there Is no wired connec¬ 
tion between radio and record player, a fact 


which makes the performance of the device 
almost uncanny to the observer. 

This accounts also for the flexibility of the 
record player since in practice it can be 
used eflectivcly with any radio within hear¬ 
ing distance. From a single location in the 
home, where it is plugged into the household 
circuit, the music from records being played 
can be heard from a receiver in the central 
living room, or from small sets in a play- 



Wifh no connecting Hires 


loom, or 111 upstairs bedrooms, or on an out¬ 
side terrace. 

Mo?l radio nccivers built by General 
Electric for 1939 are equipped with a special 
key, or button, which is pressed wiien the 
record player is in operation. This makes 
available an unoccupied section of the bruad- 
lust band. On other sets, however, it is only 
necessary lo set the dial at a “dead" spot 
in the broadcast band, with the power on. 
The rieord player acts as a small broadra'it 
mg station, transmitting the electric impulses 
represented by the record lo the radio re¬ 
ceiver, whence they emerge as sound Pro¬ 
vision 18 also made in the new record player 
for the attachment of a small microphone, 
enabling users lo “broadcast" to I heir own 
radio, from which their voices emerge. 


Inexpensive Air Filter 

ESIGNED primarily for removing pol¬ 
len from air, but equally effective for 
removing dust, soot, and lint particles, is a 
new low-priced air filter offered for home 
and offire by Norris Industries, Inc. Tests in 
a lio^piial room show a pollen count of 1159 
outside lo be reduced lo tliree per cubic yard 
inside. 

The purifier comprises a weatherproof cas¬ 
ing with two Burgess fillers, and fittings to 
make it adjustubJe to all but casement win¬ 
dows. By using any ordinary 10-inch house¬ 
hold fan, which is placed inside the casing, 
'fiOO cubic feet of air per minute are driven 
through the filters. Through a unique ikr- 
rangement of louvr^ in the sides of the cas¬ 
ing, ail from the room is re-circulated and 
cleaned. Thus 125 cubic feet of fresh air 
are drawn from the outside and filtered, 
while 75 cubic feel are being re-filtered lo 
mainiam dust- and poIlen-frec surroundings. 
Lnless operating in very dirty surroundings, 
filters may last a season, but can be replaced 
economically. 

Temperature 
Controlling Metal 

NEW aUoy of iron, nicka^^ihromium, 
and silicon developed at Battelle 
Memorial Institute has the remaiMble prop- 
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erty of losing its magneiism at a definite 
temperature ivhich can be predetermined be¬ 
tween 1100 degrees, Fahrenheit and —150 
degrees, Fahrenheit, At the critical point, 
where the metal losea its magnetic proper¬ 
ties, it goes through a phenomenon to which 
the word “shivering” has been applied; 
when this occurs it can be utilized to control 
electric circuits or operate other tempera¬ 
ture controlling devices. The temperature at 
which thin change occurs in the metal is 
established by the proportnm of the various 
constiiiients in the alloy.— D, H. K. 

Nozzle for All 
Classes of Fires 

A new type of nozzle that is espicially 
debirahl<‘ for general use on fire-hose 
lines because it permits the use of water 
in Urge quantities for extinguishing all 
rlas‘^es of fires, including fires m oils and 
in live, high-voltage elecinral equipment, 
has bfcn developed by Amc ncan-LaF'rancc- 
Foamile (Airporation, manufacturers of fire 
protection equipment, Elmira, New York 
This new device, which is known as the 
Powtnwi nozzle, discharg(*s water in a 
discontinuous spray that Js especially ef¬ 
fective for fire-fighting purposes and does 
no! conduct rleelncily. It cannot be ad¬ 
justed to throw a solid stream of water 
'IVSts conducted hy the llnderwnters* Labo- 
latories sliowed that the nozzle is suitable 
for use on equipment carrying current at 
voltages as high as 250,000 

The Poweron nozzle is similar in si/e 
and appearance to the ordinary fire-hose 
nozzle and can be aitaeheil to any standard 
fire hose. Its special form of discharge, be¬ 
sides b< mg more effrctive than a solid 
stream of water, forms a wat<r eiirtam 
between the operator and the blaze Hie 
nozzle IS non-udjLislable 


Tunnel Lining 

T UK Cliain Belt Company, of Milwaukee, 
reeenlly shipped one <if two Rex 'liinnd 
1 ining Machines for coneretiiig opirations 
on the Gunpowder Fall*- Montebello Tunnel 
which IS part of the water supply system for 
the city of Baltimore This tunnel will ex¬ 
tend a total lengili of seven miles with an 
inside diameter of 12 feel and will require 
ulioul 70,000 cubic yards of ce>ncrete, Tbt're 
Will be Iwe) principal shafts from the suiface 
through solid rock to the tunnel, each about 
200 fee! eleep and spaced at two-mile in¬ 
tervals from Bahimeire. 

To handle this concreting job, the com¬ 
pany desigiu'd and construe!eti two tunnel 
hning machines. These units arc modeled 
along the gemeral line of the Rex tunnel ma¬ 
chines used on the Metropolitan Water Dis- 




Le/t The new spray nozale that holds great 
advnniages for fighting any fire. Above: A 
denionstrnlion that shows the type ol spray 

(ar through a lever and cable arrangement 
which is part of the mixer car. 

The machine is powfred ftir D(, opera¬ 
tion, and all ol the controls are conveniently 
placid to operate from a platform on the 
mixer car. 

Thi two complete tunnel lining units will 
he opeiated independently of each other in- 
hide the tunnel and each unit will have a 
fleet of 1V hatch cars serving if. Tlie con¬ 
tractor plans to dtv-balch his aggregate and 
((ment on the surface, and drop the hatch 
down a pipe through the shaft and through 
a transfer bin into th^* hatch cars 


tri(t projt < t in Southern ( aliforniu, with, 
liowi vir, some veiy dehiule modification- to 
adapt llie equipment to work m a 12-fool 
tunnel. 

There are two separate cars—a mixer ear 
Wiighmg approximately 18,000 pounds and 
a Ihimpcrele car weighing approximately 
lf>,0(K) pounds. Each car is on flanged wheels 
with individual trariion drive to opiTaie on 
36-1 nch gage tracks. The two cars are de- 
wgiud to work close-coupled as shown in our 
illustration. 

At the extreme right is one of the batch 
cars which will be used to charge the mixer. 
The batch body has a capacity of two VA- 
cubic yard batches. As the car is backed up 
to the mixer, two arms from the mixei car 
engage the body and hoist it into charging 
position. The body is lifted from the batch 


I^^OREj than 100 billion pounds of 
milk arc produced and con¬ 
sumed in the United Slates each 
year. The average in recent years 
has been 106 billion pounds. 


Kighty-One Cents’ 

Worth of Dirty Business 

B ecause a user with a laudable curi¬ 
osity com pi I • x w a n I ed to k now b o w 
much It cost to operate a vacuum cleaner 
for a year, approximately 200 housewives 
were calUd upon to answer hej- and the 
figures were n‘cently revealed by R. F. 
Sambleson, commercial engineer of Gen¬ 
eral Electric's vacuum cleaner section at 
Brulgeport, Connecticut. 




The Iniiiiei Ruing pmU is made ap ol two separate ears as described 


The average cost of power in the United 
States jfl roughly five cents per kilowatt- 
hour. A regular floor type cleaner uses 
.325 kilowatts, and a hand type only 3200 
kilowatts. The G-E engineers figured 50 
hours of actual cleaning a year as a reason¬ 
able ba«^is for iheir compulation, which 
makes the operating cost of the floor type 
81 cents a year, and that of the hand type 
50 cents. 

Then, just to check their usage figures^ 
200 cleaners were put into actual home 
use for a year, with timeclooks on them to 
measure the time during which the motor 
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Above: Cherry trees, growing in inrubator bottles under aseptic conditions, will 
later be transferred to pots. Below; Incubated peach seedlings after transplanting 



was running The average figure turned 
out to be only 33 houis, which would make 
the annual opeiaiing co'^t a ilnrd lowi r 
than previously supposed Eilher this ih a 
tribute to the efficiency of the clearuT, in 
bainbleson^ opinion, or husbands should 
begin cbeckiiig up on the limehonoied 
statement that “woman’s work is nevii 
done ” In either case, 81 cents is the top 
figure, and that wouldn't ivin buy a good 
]ir<M»in 


Shrinkproof Woolens 

OOLEN blankets made proof against 
shrinkage by treatment willi a solution 
of sulfuryl chloride in dry cleaning soUent 
have been reeenlly put on the Aiiieiiean 
maiket. The treating process i-, English and 
18 known as the Hall process 

Conducted under rigid coutrfd, the simple 
treatment of woolen goods by immersion in 
a sulfuryl chloride solution of proper concen¬ 
tration arts on the serrations of the individ¬ 
ual fibers and makes the fabric permanently 
non-shrinkable After treatment, the fibers 
are stronger, slightly whiter, and somewhat 
softer than untreated wool. Several muntifac- 
turers are offering woolen goods which cun 
he guaranteed against shrinkage ho long us 
the treatment given the fabric dots nnt 
(hstroy tlie fibers themselves —!) II K 


Grows Fruit Trees 
In “Incubators” 

IFFK.ULTIES encounlprril in iln- 
course of the fruil-breeding work in 
progress at the Stale Experiment Station at 
Geneva, New York, particularly with respect 
to developing early ripening varieties of tin 
Slone fruits, have given rise to a so-called 
“incubator” method of handling the embryos 
of fruits that would otherwise be lost. “In 
cubator*" fruit trees have reached maturity 
and are now bearing fruit on the Station 
giounds, 

A brief popular description of the nicn- 


hiiioi method of growing fruit trees was 
given by Dr H B Tukey in a recent issue 
of Farm Rv^cardi^ the Station’s quarterly 
maganne. “Breeding fruit trees by *incu- 
batoi methods,’ as it has been called,” he 
says, “consists in removing the embryo from 
till mother fruit during the growing season 
and placing it in an 'incubator* bottle under 
aseptic conditions, properly nourished with 
various sails and a sugar supply, with the 
result that a new see'dling fruit tree is pro¬ 
duced which IS a potential new variety” By 
tins method the Station fruit breeders have 
Muved many Medhngs which might otherwise 
have died. 

The method has proved most valuable in 
saving seedlings from crosses of early ripen¬ 
ing peaches, cherries, plums, and apricots. 
Heretofore, most of the embryos of crosses 
of very early ripening varieties of these fruits 
have failed to develop properly and much 
or all of the crons has been lost. By remov 
mg the embryos at the correct stage of de¬ 
velopment and nursing (hem along in the 
incubator bottles, the Station now has a 
number of potential new varieties of these 
friiiis well along the road to maturity, while 
some few of them are actually beginning to 
iieur fruit 

The method has found another unexpected 
but very useful application in the nursery 
indiiHtry, as a germination test of fruit tree 
and forest tree seeds. By this method the 
percentage germination of the seed can be 
deirimined within seven to ten days as com¬ 
pand with a period of several months under 
uidinary conditions. It also supplying 
milch valiialile information on the growth 
habits of fruit embryos which will doubtless 
prove helpful to plant scientists. 


Alcohol In Ice Caps 

O simplify nursing routine by eliminat¬ 
ing numerous time-consuming opera¬ 
tions, one large hospital is standardizitig on 
the use in ice caps and collars of a 10 percent 
alcohol solution in place of the Conventional 
cracked ice, according to the Americm Jour- 





, v' ' I i' y 

Hal of Nursing* The solution freeaes at niinuf 
4 degrees, Centigrade. 

Each cap is 6Ued with 500 cubic caotb 
meters of a 10 percent alcohol solution 4nd, 
the article states, takes from 60 to 90 min* 
utes to freeze in electric units employed by 
the hospitaL Used ice caps are wa^ed with 
soap and water, dried and then returned to 
the freezer. It is not necessary to remove the 
solution, according to the article. 

Tests over a five-year period in an l8-siory 
surgical building, with an average census of 
250 patients and a five-room operating suite, 
are said to have convinced authorities of the 
economy of the measure. 

Tlie mixture produced by the freezing of 
the srdution is dosrrilied as finn but easily 
broken up by hand to make the cap conform 
more readily to body contours. 


I.AI\IPS 


pOUR fifihs of a billion—800,000,. 
^ 000—incandescent lamps were 
sold in the United States during the 
year 1938. Of these, 485 million were 
of the evervduy kind. 


Miniature Telephones 
Aid Hearing 


A S a result of many yiurs nf research and 
. developmi'nt work in ariihciuily repro¬ 
ducing speech, Bell Telephone Laboratories 
have perfected a new type of hearing old, 
known as the Orlho-Tcchnic Audiphone. 
The newly perfected device, so small it can 
be concealed on the person, is actually a 
miniature telephone of the most improved 
type 

After the sound waves are picked up by 
the efficient “transmitter,” they arc amplified 



A typical Audiphone combination 
using a bone conduction receiver. 
Below: Ear pieces for air conduc¬ 
tion receivers are supplied in uni¬ 
versal types or may be molded to 
order to suit the individual ear 



to a suitable strength and led Into a mliiia* 
ture “receiver,” which repeats them at the 
point where they may best actuate the organa 
of the inner ear. For this purpose, it may 
be advisable to locate a diminutive receiver 
In the outer ear, or it may he more advgn^ 
tageous to locate it against the bead imtnedb 
atedy behind the'ear, where It wiQ trammdt 
the sound dbrations dirough the bony 
ture to activate the beafing oeggna 
This, and selection of the 
eomidri^ fhe 
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g^or MEN 

who want to become independent 

in the NEXT TEN YEARS 


I N the Spring of 1949 two business men will be sitting in a mid-town restaurant. 

“I wonder what’s going to happen next year/’ one of them will say. "‘My business 
is fine now—but the next few years are going to be hard ones, and we may as well 
face the facts/’ 

rhe man across the table will laugh, 

“That’s just what they said back in 1939/’ he will answer. “Remember? People 
were looking ahead apprehensively—and see what happened! Since then there has 
been the greatest growth in our history—more business done, more fortunes made, 
than ever before. They’ve certainly been good years for me^ 

He will lean back in his chair with the easy confidence and poise that are the hall¬ 
mark of real prosperity. 

I'he older man will sit quiet a moment and then in a tone of infinite pathos: 

“I wish I had those ten yeais back,” he will say. 


• Today the interview quoted above is pMrel> inugi- 
njry. But be assured of this—it will conic riuc. Right 
now, at this very hour, the business men of Amcnca are 
dividing themselves into two groups, represented b> the 
tw^o individuals whose words are quoted. A few )ears 
from now there will be ten thousand such luncheons and 
one of the men will say: 

got what I wanted.** 

And the other will answer; 

“/ wish 1 had those years back** 

In w^hich class are you putting 
voiirself? The real difference be¬ 
tween the two classes is this—one 
class of men hope vaguely to be 
independent sometime; the other 
class have convinced themselves 

• • • 

CONTftlitfTOIIS TO THE COUESE 

a few of tho buBinets teAftei* who have 
'oijtrJhuted to InnlUote training cotirsc are 
praminoni men aa^ 

JdwardR.StrttmluiJt, Thoma* 1. W*t*on 
w/rmaw 0 / ikt InternatKMial 

S. Steel Cofp. 


Alfred P. Sloan* Jt, 

;; Wawwa/zAe 
Cjenwal Motof* Cocp, 

B, FiMfcM , 

^ helmed, Dumu 0 / 




Bttfineu Mach. Corp 

Frederick W. Pickard 
Vttt.fretidfnt 
B. it da Foot 
dcNeihouivltCo., Inc. 

Oiiby M, Cbeiter, Jr 

.fifiierii Po^v Corp. 



that they can do it within the next few years. Do you 
hchc\e this? Do >ou care enough about independence 
to give us a chance to prove it? Will you invest one single 
evening in reading a booklet that has put 400,000 men 
on the road to more rapid progress? 

This booklet costs you nothing—and for a good reason. 
It is worth only what vou make it worth. It explains how 
for more than thirty 3^ears it has 
been the privilege of the Alexan¬ 
der Hamilton Institute to help 
men shorten the path to success; 
to increase their earning power; 
to make them masters of the 
larger opportunities in business. 


ALEXANDER HAMILTON INSTITUTE 

Ex«cirflv« rroifitof #er Mm 


"FOMIM AHIAD IN MISINfSS*' ii an interesting, 
hetpfnl booklet. It i* yonri for the asking Send for it 
Xtcasure yooraelf by It, l.ook clearly, for a few moments, 
into your next few years. W^betbor or not yoti will follow 
the path it points is a matter that you alons must decide. 


Iff tht Alt\.iniUr nmnillon Institute 
J69 ^Hlor New York City 

Send nif without cost a ropy of “Forg- 
ing Ahrad 111 Dusiiu'is ” 

A'ame „ 

Business 

Address . 


Business Position .. .. . . 

In Canada, address Alexander Hamilton Iih 
ititute. Ltd., C. P* R. Bldg.. Toronto. Caa* 
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Audiphone combination, is decided afier an 
analysis of the subject's hearing acuity by 
means of the Audiometer test. 

The Audiometer is an instrument specially 
designed and built to analyze an individuars 
hearing acuity. Through a test by this in¬ 
strument, comprehensive information is ob¬ 
tained regarding the relative response of tlie 
individuaTs hearing organs through air con 
duction and bone conduction. 

The new Oriho-Technic Audiphone oper¬ 
ates efficiently in any position, regardlesn of 
whether the wearer is reclining, sitting, or 
standing The user need not be confined to 
conversations with an individual, for he may 
participate freely in group conversations. 
By manipulating the convenient “volume” 
control, he may enjoy the loud music of a 
brass band close* at hand or he may under¬ 
stand completely what is being said by a 
person speaking in normal tones on the op* 
posite side of an ordinary sized room. Be¬ 
cause it consumes le^s power than previou*- 
designs, the new device does not require re¬ 
placement of batteries as ofit n, which makes 
ir more economical in opr? at ion 


Automatic Reels for 
Electric Cords 

MODERN and inexpensive solution to 
the old problem of dangling, unsightly 
extension cords on electric appliances and 
electric equipment is made possible in the 
new Cordomalic—aulomalic cord control 
reel—^jusl announced by The Cordomatic 
Division of the Vacuum Cleaner Corporation 
of America. 

Made in a variety of sues and designs for 
cither external or concealed mounting. Cord- 
omalic reds are complete, fully enclosed, 



No more iwdsted electiical coids 

self-contained units, ready for installation 
They maintain the exact needed cord length 
at all tunes, eliminate cord wear, keep cas¬ 
tors from damaging the cord, slop kinking 
and tangling and avoid danger of accidents 
from dangling cods The cord is paid out as 
required and then is retrieved automatically 
and wound insuh the meial container when 
it IS out of sight, out of the way. 


Basement Greenhouse 

BASEMENT, glass-less greenhouse 
which holds interesting possibilities 
for profitably utilizing basement space in 
homes in congested areas, has been de¬ 
signed by Professor Alex Laurie, of Ohio 


State University. It is nut intended lo 
supplant the familiar greenhouse, but 
merely to serve as a propagating house 
and for “finishing ofF’ plants which have 
been brought almost to the blooming stati* 
in pots. A series of tests were made lo de¬ 
termine its fitness as a propagating house 
and cuttings of carnations, geraniums, 
chrysanthemums, and many other varieties 



111 11 hiihement 


wcic successfully grown in clean, shaip 
propagating sand 

Foi those who might wish lo build a bas< - 
ment greenh<>u‘-c as a piopagatiiig house, the 
eonsliuctioM is of the simplest Walls of 
pn SSI d wall board are nailed on each side 
of tHo by four partitions, the dead spaci 
betwien the doulile walls acting as an in- 
^ulaling area against both heat and eold 
The inside walls of this simple gicenhoijst 
are painted while to nfleet the maximum 
of light from the lOO-watl Mazda lamps 
wlm h are installed two feel apart and sus¬ 
pended two feet SIX inches above the propa¬ 
gating bench. These an' operated 12 hours a 
day by automa'’e clock. Electric soil-heating 
cable IS installed on the benches and is 
ihermosialically controlled l > maintain the 
soil temperature at 73 degrees, Fahrenheit. 

A freah-air inlet from outdoors is in¬ 
stalled at floor level with an exhaust fan at 
the ceding A thermostat control actuates the 
fan when the lemperaiure rises above the 
desired level and stops it when the tempera¬ 
ture drops to normal Frequent syringing of 
the plants is necessary in order lo maintain 
humidity at a desirable dew point and, in 
addition, trays of water are kept for this 
reason under the benches —( V CVeeves- 
Carpenter 

Threshold Treatment 
OF Water 

ECENT investigations initialed to pre¬ 
vent caking in valves and distributing' 
lines of irrigation systems, caused by the 
addition of small amounts of ammonia to 
hard water, have proved the high value of 
minute doses of sodium hexametaphosphaie 
as a preventive. This treatment, called thres¬ 
hold treatment because so little water soft¬ 
ener is used, has not only permitted the eco¬ 
nomical distribution of ammonia as fertil¬ 


izer in irrigation water supplies but has 
shown the way to prevent incrustation in 
other water systems. 

As little as one or two parts of the meta¬ 
phosphate in a million parts of water effec¬ 
tively prevents the precipitation of calcium 
carbonate and other salts in water systems. 
The development of the threshold treatment 
IS so recent that new applications are being 
found daily. In Ohio, the water supply of a 
city IS iieing treated to prevent incrustation 
of the filters in the softening plant and of 
the disiriiiiition system throughout the city 
In Illinois, a river which flows continuously 
through the condensers of a large commer 
rial distillery is subjctitd to threshold treat 
rnenl so that the condensers will not scale 
up. In Texas, where the condensers on the 
tracking stilU used to plug up solid in one 
month, the U'-c of met a phosphate has pre¬ 
vented scale, allowing the units to run in¬ 
definitely. In stale after slate where hard 
water supplies are tncounlered, the railroads 
and the steam power plants are using thm 
phosphate gla^s in what seem like ridic 
ulously small amounts lo avoid operating 
diffirultiea resulting from calcium carbonate 

The development of the uses of sodium 
hexametaphosphaie in the contlitioning of 
water is purely an Aim noun achievement, 
although this suhstatu'e was first studied hy 
the British chemist, Thomas (iraham, over a 
ceiilurv ago —/) If A 


Co-ORDIN ATED PrO( ESS 
Control 

NDliSTRlAL instiiiimnts give clo!?e con¬ 
trol for carefully planned processes 
Bristol's system of co-ordinated process con¬ 
trol IS an automatic machine which controls 
process operations, whtre instruments—in 
dividually operating lo control huch process 
vanabh s as Umperaturc, pressure, liquid 
level, flow, humidity, and motor or maehine 
speed—aie co-ordinated and inlei locked 
into a single control unit so that they per 
form operations m successive steps and pro 
ceed in tlie proper sequence us required by 
the process 

'I’hc system is exceedingly flexible and is, 
therefoie, used to Control a niindjer of dif- 



For ci^-ordinated prorest control 
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ferent typrs uf inanu(actunng proceH»es. 
Thu^e already jn operation may be placed 
under supervised control or those newly de¬ 
veloped and previously perfected in the 
laboratory and pilot plant may be put into 
automatic production on a full-scale basis. 
Such control prevenlb deviation from the 
original plan and eliminates the chance for 
en<»r resulting from manual supervision. 

This now system of co-ordinated process 
ounirol consists essentially of a multiple cam 
cycle controller, or “Mechanieal Brain/* 
whicli controls through the medium of com- 
pi<HHod air and by means of leaklcss pilot 
valves and cams. Ar«>und this cycle con- 
tioiler, standard recording and controlling 
insriuments are built to opt rate valves (all 
si/!es up to large gate valves), pumps, blow¬ 
ers, dampers, and electrical equipment By 
nit mis of the cycle controller, the operation 
of these insiuimentH is controlled to a time 
program, so that the devices to control siuh 
vdjiuhles as lime, pri ssiire, liquid level, flow, 
liuniirlity, speed, and mechanical motion, 
niuy be operatt'ti uutomuticuliy, according lo 
tlu scludulo ftHind lo be responsible for the 
lust ov<i*aJl results. In this way the system 
pioMtlos fot a carefully planned machine, 
itiiili in llie form of a suitable panel board, 
to tonirol, automatically, involved processes 
whert the human tltment m supervision 
iiidv best be eliminated 

Molasses as 
FERTtLIZER 

W A'^TE molassetA is being used as a 
souice of nitrogen for fertilizing Hindu 
soils (iood n suits have been obtained using 
dosages as high as 30 to 40 Ions per acre 
/> II K 


HYDROGEN 

OECAUSE it iH only about u tenth 
as heavy as air, hydrogen, used 
inside the casings of great electric 
generators to cool them, reduces the 
windage, or friction, of their giunt 
rotating shaftH to one tenth that of 
air. Hydrogen is thus a vital factor 
in increasing power efficiency. 


Old Age Can Walk— 

Can’t Sprint 

T he inability of an old man lo sprint 
100 yards although he may be able to 
walk all day as well as in his youth is due 
in part to loss of capacity to accumulate 
lactic acid in exercise, according to Dr. 
David Bruce Dill of the Fatigue Labora¬ 
tory of Harvard University. 

Lactic acid in the body, Dr. Dill ex¬ 
plains, is a fuel for muscular contraction 
which has sometimes mistakenly been 
spoken of as a 'Tatigue substance.** 

“It may be that the heart has a greater 
capacity for wokk in severe exercise than 
ordinarily because of the high concentra¬ 
tion of lactic acid in^^he blood pouring 
through it/* Dr. Dill continued. “Dr. Robert 
Johnson in the Harvard Fatigue Labora¬ 
tory has found that lactic acid, however 
rapidly it passes out of muscle cells, enters 
the red cells of the blood very slowly; so 
slowly that ^lier one or two minutes of 
severe eaerdlse nine tenths of the blood 



T^HERE is only one "WALDORF” 


Its towers, sharply etclied against the sky, are jt^^iodern 

as tomorrow . . . jet its tradition of hospitality {^oes hack to a 

\ 

^raiid and spacious age. , 

Its glamorous restaurants, favorite j;athering-j>lace8 of 
metropolitan society, are vibrant with music and ga}iety . , . 
while abo\e, its rooms are star-quiet in the night, peaCGful as 
the liillb of home. ^ 

Its guests include the great ones of a busy worht . . • 
and the quiet, unassuming people v/ho make that world go 
’round. 

☆ 

THE WALDORF-ASTORIA 

PARK AVLNUE • 49TH TO SOTU STRKF.TH . NhVYORK 
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1. SOILLESS GROWTH OF PLANTS—Ry Carleton Ellis and Milton W, Suniney, 

CumpleUi Infonnatlon, popiihiily piesouletl. reRaidliijf tiio proWenpi and dlfflcultlea of Unk 
farming* Formulas fur rhemlrKls aud h^tiiKilnnH for pr«parUig tanks and oUw containers 
are given Becommeiulcd to both t\p«ilmcuUTs and commercial growers.—92JA postpaid. 

2. PROC^URES IN EXPERIMENTAL PHYSICS—By John Strong, PhJ). 

Willi four other wlcutlsis, Dr Strong hns assembled a wealth of useful data of a wholly prar- 
tlral kind for the coostructur^ eM>crlmemer, and skilled craftsman. Many lucid lllustratioiis — 
99.10 postpaid _ 

3. SCIENCE EXPERIENCES WITH HOME EQUIPMENT—By C. J. Lrnde. 

A book of 200 simple home tibks based on physlial laws, eaih ex|)erlment being lUustratwl 
and Us principle explained - $1 49 postpaid 

4. EAT AND KEEP FIT—By Jacob Uurkstein, M.D. 

A popular treatise on foods, Ulamlns and lognale subjects, with Instiucttons for dieting 
—SI 10 postpaid 

5. KNOWING YOUR TREES-By G. H. Collmgwood. 

Fifty common trees of the I'nlted Stulis each liee discussed In a two-page spiead. wlih 
pictures of a typhal tier, of foliage or Iiult, and nf the trunk, and a drawing of the 1 niled 
States showing naturnl lange of Ibe tree-—91 10 iwstpald 

6. THE ENGINEER’S SKETCH BOOK OF MECHANICAL MOVEMENTS—By 

Thomas Walter Barber. 

Working drawings of praiibnlh CM'ry crimelvable movement, device, appliance, and con- 
tiliame emploYed In (be design and (onstnictlon of machinery for every purpose .Neatly 
11000 lllnstrations — $4 35 postpaid 

7. SUNDIALS— By R. N cut on and Margaret L. MayaU 

The best book on sundials A practical work by a landscape archUeit and a professional 
astronomer Illustrsted—92 10 postpaid. 

8. A MARRIAGE MANUAL By Hannah M. Stone, M,D^ and Abraham Stone, MM 

A practical guide to sex and marriage covering fitness for marriage. meihanUm of re¬ 
production. proveiitlou of L'oiicejillon, and stoillar vital subfccts. Answers ipicstions most 
often asked these authors bv their c onsuHants --92.ft0 postpaid 

9. THE ART AND SCIENCE OF MARRIAGE -By Euher B. Ttetz, M.D., Ph.D., 

and Charles K. Weichert, Ph.D. 

A well-balanced, authoritative study of tlie body and lla functions, liuhiding the repro¬ 
ductive system, and a piactical dUtusslon of couruhlp and marriage Recommended 0 Hpt< tally 
foi engaged (oiiphs—92 60 postpaid 

10. SCIENTIFIC METHOD—By F, W. Westaway, 

An omnihiiq nf the sdenilflc method tor those who wish to learn to think slralght rieaily 
wrlUen for the seilovis peison who, after reading It, will feel that hl» thinking piocesses 
liavc been melted down and recast — 93 89 postpaid 

11. LIGHTING IDEAS IN PHOTOGRAPHY—By William Herrschaft and Jaiob 

Deschin, Editor, "Camera Angles,” Scieiitifio Ameriran. 

Complete photographic lighting for the amateur, giving fundamentals and met hods, fully 
portrayed by discilpltons, diagrams, and examples --92.89 postpaid 

12. COLOR PHOTOGRAPHY FOR THE AMATEUR—fly Keith Henney, 

All the Info I mat Ion you need In order to take up this branch of photography or to gel Itelfer 
results In It t'haiactcrlstb s, costs, tic of vartniis methods of color photography foi the 
amaUur 93 60 )M>stpald 

15. MAKE IT YOURSELF--fly Julian Starr, Jr, 

An amateur craftsman's book with Instructions on how to make things at home with tools, 
.. imludlng (liairs, tables, children's plavhouses, cabinets, numerous games, weather vhijph, 
birdhouses, breakfast sets, and so on Illustrated - 92 80 postpaid 
lOffHE HANDY MAN’S HANDBOOK—By C. T. Schaefer. 

Pfeuith efhllon of u veiy popular book—a piacticul manual on the use of tools and how to do 
alrtSorts of odd Jobs around the home-—91 16 postpaid 

15. ABMi^TURE WINDING—By David P. Moreion, Carl H.Dunlap, L. R. Drinkall. 

Ccmstrhif tion. winding, and lepalring of At' and 1) T motors'and genaratons, all steps 
clearly shown In photographs and drawings Fractlcal—92.10 postpaid. 

16. ATOMlq ARTILLERY—By John Kellock Robertson. 

Electrons,, protons, jmsltions photons, iienlrons, and ci>8mlc rays in plain language Also 
tianHmutft(tlou of the elements and inanufactuie of artificial radloar tlvlty.—$2.39 iiostpald 

17. TRAINING YOUR DOG—fly Carl Spitz 

Woiksbla methods for training dogs Recommended for all dog lovers. Illustrated—92.60 
postpaid 

18. SHIPS OF THE WORLD’S BATTLEFLEETS—Edited by PayLieut. Comdr. 

E. Ci Talbot-Booth, R.N.R. 

»Mi>nUul facts ix’gardliig the print ipnl Bhljm In the navlm of the Important poweis, with de¬ 
tails of construction, silhouette drawings, and a large number of jihotographa —91-60 postpaid 

19. THE MYSTERIOUS UNI VERSE—fly Sir James Jeans, 

C’oier« a remarkably broad territory, louihliig on everything now In modem physics, as¬ 
trophysics, and cosmology Many men of science now are leaning toward a non materlalUtlc 
Interpretation of the universe ond Jeans Is one of these — (Formerly $2 40.) Now 91-10 postpaid 

20. THE ROMANCE OF ASTRONOMY—By Florence A. Grondal. 

Ttie author writes for the average reader who would like to know more about the stars and 
the planets Her tiook brings to life the facts of astronomy through picture and stoiy. Rlua- 
trated with stilklng photogiuphg and diagrams—(Formerly $5 00 ) $1.89 postpaid. 

21. SNAKES OF THE WORLD—fly Raymond L, Ditmars, 

rrotiably tlie most readable, attractive and extensive discussion nf tlie subject yet offered to 
the general reader It dlsiusses the more than 2600 different Kinds of snakes A suiierb 
collection of illustrations.— (Formerly $9 00) $2.10 postpaid 
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lactic acid remains in the |dasma, or lltMd 
part of the hJood. 

'The capacity to accumulate lactic add 
in exercise is lost in oid age, A man of 70 
may have one half the capacity for carry¬ 
ing on work in a steady state which he had 
in his prime, but his capacity for work car¬ 
ried on after the supply of free oxygen in 
the blood is depleted is almost lost. There 
are many illustrations of this—many men 
of advanced years can walk all day as well 
as in iheir youth, but sprinting for 100 
yards would be impossible. De Mar at 49 
ran the marathon as well as at 22, and 
Cunningham runs the mile at 29 better 
than at 22, but who knows a successful 
^printer as old as 29?** 

Vest Pocket Sport 
(Jlass 

NEW vest pocket sport glass, as easy 
to cArry as a cigarette case, has beim 
designed by Bausch & Lomb Optical Com¬ 
pany for use at all outdoor sports or at the 
opera. 

The new glass is of 3-power and rectangu 




lar in shape, designed to afford an excep¬ 
tionally wide view rather than a high one. 
7*his makes il particularly suitable for all 
sports, since the width of the field is 452 feet 
at 1000 yards. It weighs but six ounces. 

Synthetic Wool 
Vulnerable 

T he enthusiasm that has been shown in 
various countries for synthetic wool 
made from the casein of milk has been 
dampened by the discovery that certain bac¬ 
teria will destroy casein even after it has 
been woven into a garment. Synthetic wool 
garments require no moth balls to protect 
them, since moths do not attack casein. 
Synthetic wool, however, may be destroyed 
by bacteria, against which moth balls are no 
protection. Obviously the present fabrics 
Used in Italy which are made up of half 
wool and half synthetic wool are vulnerable 
to both attacks.— D. H, K, 




“Everything Flows’* 


N ew clues to the underground mechan¬ 
ism cauaing earthquakes, mountain 
formation, and other geological phenomena 
have been found by a Harvard physicist in 
the action of rocks under tremendous labo¬ 
ratory pressures. 

David Griggs, junior fellow in geophysics, 
has utilised the liigh-pressure equipmeilt of 
ProL P. W, Bridgman to duplicate the pres¬ 
sure condiUona in the emth^a outer orvat*-- 
a granitic layer eateodkg down 30* to 99 


miles. 

Uad^ die hlf^ eohSoinf 
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ir^ach^ a matlinuin af about ^00*000 pounds 
per square lnch» it iraa found that limeatone 
could be made to flow. A small block of it 
was compressed 35 percent in length with- 
out shattering. Contrary to past geologic be¬ 
liefs it was found that, under high pressure, 
rocks will not flow indefinitely but will break 
if'deformation is carried far enough.—Sci¬ 
ence Service, 

Life-Saving Belt 

A n inflatable, chemically-operated rescue 
.belt has been developed by Lyf-Boy 
Corporation. This consists of a belt, a pan 
of which may be inflated with a gas from 
a self-contained chemical. In use, the belt 



Life-saving belt that is fastened 
around chest and quickly inflated 

i> fastened around I he chest of the drowning 
pt*r^on by the lifeguard, who then squee/c^ 
the licit to start the inflation. Buoyancy is 
tluiH provided for the victim so that the life- 
giiaid may tow his charge ashore by means 
of a hair-carry or a chin-carry. 

Squeezing the bell causes a weak acid 
solutiun to be sprayed on a small quantity 
of bicarbonate of soda, resulting in the evo¬ 
lution of the inflating gas. 

Ozone-Resistant 
Rubber Insulation 

F ailure of rubber-insuUied electric 
wires and cables frequently results from 
the attack of ozone hi the atmosphere. To 
prevent this a layer of rubber free from 
sulfur, and hence unvulcanizable, is being 
placed on the outside of the ordinary rubber 
•«heet and is said to protect it from ozone 
damage. Electric discharge, due to leakage, 
forms ozone in the air; apparently by pre¬ 
venting this, the new method prolongs the 
life of rubber insulation.— D. H, K, 

Can Traffic Lights 
Be Improved? 

T he excellence of the type of traffic sig¬ 
nals adopted in The Hague is recom¬ 
mended for consideration outside of Holland. 
The signal consists of a large circular sur¬ 
face protected by a hood. On this surface 
are 12 concentric vacuum lights—six neon 
tabes lor red and six mercury vapor tubes 
for greens, When all six red rings are lighted, 
traffic U stationary. As time passes, one ring 
^fte^ beootaes extlnguiAed, and as 

the ^ Iflei^peare the gremi rings fla^ on 
f>e m green dngs then 
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Latest Model Compressor 
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FACTORY, LABORATORY or HOME 
Qui#^—£ gir ten h^Powtrfut 





lilvai spraylug outlU for all UquLlH stirh SR palnta 
(‘iiHinrli, etc t'uii aUu be used for ctcKiitfiE tire 
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LINGUAPHONE 

proves “gift for languages” 
is a myth 

Thousands of men and women of all ages and all stages of educa¬ 
tion have mastered a new language in their own homes by the 
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biiccessively disappear and the cycle is re¬ 
peated. 

vSijch a system possesses this very impor¬ 
tant feature - both automobile and pedestrian 
trafiic can judge the time during which a 
particular signal will operate Motorists sec 
when to prepare to go, and tbt pedestrian 
sees how much opportunity remains for 
crossing There is only one illuminated area 
instead of three, and there is no amber light 
to be abused —Highways and Bridges Maga¬ 
zine, London 

« 4 - * 

A traffic light of similar piinnple was re¬ 
cently denionsirateil in Massachusetts. This 
signal consists of an aluminum encased 
circle of 16 hiillis, Ifi wliife and one red. The 
lights indicate the number of seconds before 
the light is to change It is leported that the 
Signal “circle'’ may he attached any ordi¬ 
nary truHu ■'igiuil 


Electrical Poultry 
Farm 

O N tlie chicken farm of Charles F". Wen- 
dig, near a swank colonv of artibts and 
writers at New Hope, Pennsylvania, eleclrie- 
iiy is now at work waking chickens in the 
morning, keeping the young warm, heating 
their drinking water, providing them with a 
12'hour'lighl day, mixing their fceil, steiil- 
izing their air, (.leaning tlu-ir eggs and grad¬ 
ing tlu-ni, and putting them to bed at night. 
This IS but n partial inventory of electric 
“wired helpers” which have transformed the 
Wcndig enterprise into the first Wfsting- 
lioijse KJi-ctnc Poultry Proving Farm 


Dyeing with (.old 

A new timccss of depositing gold on 
fabrics, which resembles the ordinary 
dyeing pnuesH, has recently been (lfV( loped 
The fabric ih dipped in a solution containing 
a complex organic compound of gold 
(iTialkylphosphine aurous chloride) and on 
heating becomes coated with a thin, even de¬ 
posit of gold left by decomposition of tin- 

dy( -^D H K 


The Engiineer: A 
Definition 

** A N engineer is one who, through applica- 
tion of his knowledge of mathematics, 
the physical and biological sciences, and 
economics, and with aid, furthci, from re¬ 
sults obtained through observation, experi¬ 
ences, scientific discovery, and invention, so 
utilizea the materials and directs the forces 
of nature that they arc made to operate to 
the benefit of society An engineer differs 
from the technologist m that he must con- 
cein himself with the organizational, econ¬ 
omic, and managerial aspects aw well as the 
technical aspects of his work.”— Dr. Karl T. 
Compton. 


Better Switches 

E ngineers have long recognized the 
unsatisfactory operation of switches 
with breaking points exposed to the air- Cir^ 
cuits carrying heavy loads are difficult to 
open because the arc and high temperature 
causes pitting of the contact points. On cir¬ 
cuits carrying lighter loads* dust and cor- 
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for 10 days at our expensel 

•’^CORPORATION CONTROL” by the Vito Belt 
Method is popular with successful executives. 
•'Bay Windows” arc a relic of the past... why not 
look tnin*waisced, ready for action ... a modern 
fimire in a modern world? Take care of that ujHy 
paunch la the safe* easy way—with a VITO BEJul! 


SAri OIRTH CONTROL 

Exorcise may strain your heart. .. diets and drugs 
ma}^ be da^eroui. Yet no man wants to appwr 
ridiculous. The answer is the comfortable Vito Belt 
that makes you appear a smaller, streamlined model 
of yourself the minute you put it on. We want YOU 
to test it...wear it...for 10 days, at our expensel 
Then you will see for yourself what a well-set-up, 
military carriage it gives you . •. what a change it 
makes in that bulging pfpfite! If it does not do 
everything you exp^... it will cost you DOthing! 


tUPPORT WITH COMPORTI 

The Vito Belt is made of pure Para rubber molded 
\o give maximum support without "tiding up". 
Hundreds of perforations give ventilation, helping 
to evgMrate the body medsture. The special lace 
back lakes care of any change in size. 
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Vpu'll never know what amazing results are pos¬ 
sible until YOU wear the Vito Belt. You owe 
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Trial Offer. Send coupon for details TODAY! 


Hamilton belt co., inc \ 
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Ge^emcn: Send me FREE lUuatrated folder. In j 
plain envelqpe, describing the Vito Belt and [ 
giving fiiU aecaila of your 10-day Trial Offer, i 

Nease,... j 

iWrest,... I 

. ... ..Slefa... J 


roaion are the enemies of ihe points. When 
the first mercury switch appeared, it seemed 
to be the solution of these problems. In prin¬ 
ciple, It controlled ciremts with sealed con¬ 
tact points preventing exposed arcing. Also, 
since each contact was made through fresh 
points of mercury that was sealed to pre¬ 
vent corrosion and dirtying, such a switch 
siumid last indefinitely. 

However, ordinary mercury switches had 
many faulta ihat prevented their general use 
The use of a metalhc envelope together with 
a non-flammable and non-explosive liquid 



Metal shell mercury switch 


fill in the Durakool metal mercury switch 
ovt rcoincs the faults of the u'^ual meruury 
switch 

Durakools are perfectly cylindrical so that 
they may be turned through a full 360 d<- 
gn es on their long axis without rhanging 
lluir op( rating characteristics That is to 
say, any sidi- up is the right sid(‘ up Tins is 
not true with ordinary mercury switches 
A1 so, the piincjplrs in thesr new mercury 
switthes allow them to be built and used in 
si/ps lip to 200 anipen s. 3 his is by far tin* 
largest mercury switch ever comrm rcially 
available so far. They are being lapidly ap¬ 
plied to an astonishing variety of jnechani- 
cal equipmdU ranging from tiny luimiditv 
controls to gigantic concrete raixtrs used on 
the ConchaR Dam. There are at present about 
5500 known applications wliere Durakool 
meijiiry swilclies will serve saiisfatlorily, 
including control of many kinds of machines, 
pumps, clocks, seal* s, coin-operated ma¬ 
chines, and many otlu r di'Vicis 


FIREWALKING 

iCofitinitcd from page 138) 



A NEW LOW PRICE 

for the leading 
5zf« Lamp in the world 


A GENUINE 


HANOVIA ALPINE 
HOME SUN LAMP 

NOfV sells for only 

$ 70.50 

FOB FACTORV 


Unquestionably, the leading 
home generator of ultraviolet light, 
this marvelous lamp should not be 
confused with cheaper imitations 
The Hanovia Alpine Home Sun 
Lamp generates eleven powerful 
wavelengths covering the entire 
useful and beneficial range of 
ultraviolet light It takes but a few 
minutes—after a snap of the 
switch—for a complete, invigor¬ 
ating, healthful ultraviolet sun 
batfi Regular sun bathing under 
this lamp builds resistance against 
Lolds and common ailments, gives 
a ruddy outdoor appearance 

For full details write 
to Dept, 336~C 

HANOVIA 


fairly quickly, and stepped off at the side, 
stating tliat the fire wua too shallow. 

Afterward, however, he walked the same 
fire thret more times, but with fewer and 
quicker steps His feet were again examined 
and found uninjured Thirty minutes later 
there was likewise no sign of blistering He 
refused to walk again, the fire being “not 
to lus liking “ 

At the suggestion of one of the physicists 
the “cotton test“ was applied. Human flesh 
scorches at a lower temperature than cotton 
fabric, so some calico was wrapped around 
a wooden shoe last This imitation fool was 
“walked*" upon the embers and m a second 
the calico was scorched, while in two and 
one half seconds the cotton was burned 
through ill several places. 

Dighy Moynagh, editor of Si. Bartholo¬ 
mew's Hospital Journalf who was present, 
decided to try the leat and momentarily 
placed one bare foot in contact with the 
embers. “His foot tingled for a considerable 
time afterward,” Harry Price states. Next 
he walked two paces on the ejnbera but 
jumped out, said a was “hot” (!) and that 
his feet tingled. For some lime he felt noth- 
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ing further, but in 50 miauteg leisters had 
{armed on the soles of hia feel. He had 
walked more quickly than Kuda Bux. As 
will he seen later^ undue haste in walking 
on embers may result in unnecessary burns. 
Moynagh's weight was 168 pounds, that of 
Kuda Bux, 120, There is a suspicion that 
weight has some hearing on fire*walking and 
that a very heavy person should not attempt 
it. 

For a second test of Kuda Bux, one ton 
of firewood, seven tons of oak logs, and a 
load of charcoal were provided. The trench 
was reduced to nine inches in depth, widened 
to six feet and, at the request of Kuda Bux, 
Its 25 foot length was broken in the middle 
by a platfoim of earth, thus altering it to 
two H'foot trenches in line, with a three- 
foot space between. 

Eig^t days after the previous tests the 
second were undertaken. The wood was 
Ignited and after a few hours the glowing 
embers just filled the trenches flush with 
the ground. “We spent the morning feeding 
the flames," Price states, “and by one o’clock 
the pits were a mass of red embers, radiat¬ 
ing a heat sufficient to be distinctly felt at 
a distance of 65 feet on the leeward side of 
the trenches. The assistants and rakers were 
compelled to wear goggles and the rakers 
used shields constructed from the sides of 
packing-cases. “It was blowing half a gale 
and, as the wind swept across the fires, they 
were fanned almost to white heat, ash in 
the form of powder being blown in clouds 
from the surface of the fires." 

The load of charcoal was then added and 
in 20 minutes was cherry red. Kuda Bux 
was examined by Prof. C. A. Pannett, also 
by the three physicists who were present, 
Dr T. E. Banks, G. Smith of the London 
School of Hygiene and Tropical Medicine, 
and C. R. Darling who was recommended by 
the Institute of Physics. A number of other 
scientists were prei»ent, some from the Uni¬ 
versity Council. Prof, Pannett, after examin- 
hig the feet of Kuda Bux, stated that the 
soles presented no unusual features. The 
skin was not callous, but soft. The feet felt 
cold to the hand, and a skin thermometer 
applied to the soles registered 93.2 degrees, 
Fahrenheit. The skin was very dry. The 
feet were then washed and well dried and 
a small square of nnc oxide plaster was 
attached to the sole near the arch, to per¬ 
mit observation of any possible effects on 
Us fabric due to the fire. 

Seven hours after the eight tons of wood 
had been lighted Kuda Bux made the first 
walk, covering only the first 11-foot section 
of the divided trench. This he did in 4.5 
seconds by stop-watch and in four strides— 
"Tleliberately, steadily, fairly quickly. The 
records taken by the physicists give approxi¬ 
mately one half second during which each 
foot was in contact with the embers. 

Afterward, Kuda Bux’s feet were found 
to have a temperature of 93 degrees, slightly 
lower than l^fore the fire-walk, probably 
because he hod taken a few steps on the cool 
grass outside the trench, after wriklng the 
fire. His feet were in no way injured and the 
plaster patch was untouched except at the 
edges where loose fluff was lightly scorched. 
He then took four more strides on the Are 
but no injury was found either immedUtdy 
or 4fi minutes later when his feet were re¬ 
examined. 

How hot wot the Are over whirii Ku4e 
Box walked? The physioisU mponsihle ler 
the aiosoMmts ustri «thetiijM^ 
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the temperatures were as follows: Surface, 
430 degrees, centigrade, or 906 degrees, 
Fahrenlieit. Body of the fire, 1400 degrees, 
centigrade, or 2552 degrees, Fahrenheit— 
which is a while heat temperature; in fact, 
steel melts at slightly lower temperature 
than this. It was owing to the high wind on 
the day of these tests that the embers 
reached so intense a heat. In fact, Kuda 
Rijx, after preparing to walk a third time, 
aiyked for minutes* grace, and then said 
he could not do it again *^Something inside 
me has broken. I have lost my faith and if 
1 do 11 again 1 khall burn myself.** He looked 
wornid and nervous and Price did not press 
him to do the walk a third lime. And, at that, 
Kuda Bux no doubt was using excellent 
judgment. For Dr. E. H Hunt, who was 
present, and had seen ceremonial fire-walk¬ 
ing in India, stated that the test was made 
under unusually severe conditions, such as 
the high wind making the heat intense, 
which would have deterred most fire walkers. 

Digby Moynagh, the bo vice who had tried 
the feat on the occasion eight days before, 
next look two steps on the fire but stepped 
pff the trench. He was examined by Prof. 
Pannett who reports that “the soles of his 
feel had numerous healing blisters on them. 
He acquired some more at the second at¬ 
tempt. His skin was moisier llian the In¬ 
dian's and this may have had some influ¬ 
ence, because afterward a small piece of 
chareoul was found stuck to the skin, and 
on its removal a blister was found under¬ 
neath ** He had also walked at a quicker 
pace than Kuda Bux. The last two points 
are worthy of note, for other instances of 
each turned up in the course of the sub¬ 
sequent experiments. The first point, with 
regard to dampness causing hot embers to 
adhere to the soles, disposes of the “spheroi¬ 
dal slate** question, discussed earlier. The 
second, regarding undue haste, seems to 
imply posHibly that this haste leads to un¬ 
even pressure of the feet on the fire. As will 
he seen, the amateur who finally learned to 
do fire-walking without self-injury avoided 
f. antic haste and kept cool. No doubt he dis¬ 
covered an ideal balance between the ex¬ 
tremes of haste and its opposite. 

Next, Maurice Chapeen tried fire-walking, 
taking two short, quick steps. Ills feet were 
badly blistered and also were bleeding at 
three points, the latter due possibly to the 
burnt bkin rubbing off the soles of his feet 
as he hurried out of the trench. Ills weight 
was 163 pounds. 

Harry Price stales that he look a slow- 
motion picture of the performance and 
ascert ai ned from it that Kuda Bux had 
walked much more slowly than the ama¬ 
teurs. 

Summing up. Price states that “the poor 
thermal conductivity of wood ash is not a 
factor iiecesbury for success; the ash was 
carefully removed before each walk.** And 
that fio one portion of the skin is in contact 
with the hot embers for as long as half a 
second. Subsequent observations modified 
this. 

In the more recent of the two London 
fire-walking reports, named earlier in a 
footnote, G, Burniston Brown, Ph.D., de¬ 
scribes three further fire-walks performed 
within ihe past year. Another Moslem magi*’' 
cian from India, Ahmed Hussain who hod 
walked the fire on many occasions ip India, 
was tested, together wHh several |£nglish 
volunteers, since Hussain claimed to be able 
to convey. Ills alleged immunity from bum- 
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ing to others. The Englishmen of the investi- 
gating Council evidently had deep-dyed de¬ 
signs for breaking up the foreign monopoly 
on fire-walking and planned to build up as 
tarly as possible a home industry. They hud 
advertised for volunieers and 40 people 
volunteered to walk the fire. Those selected, 
presumably from ordinary walks of life, were 
Messrs Craigie, Marshall, Bmild, Chesney, 
and Adcork, weighing respectively 14^S, 145, 
124, 177, ami 157 pounds. Hussain weighed 
126 pounds 

Professors C A, Panntll and W D New- 
romb lesied lliiur fei t for possible cln nueal 
lieatmenl and washefl llum in cold water, 
tlrying them cun fully Hiissam had re- 
qu(sted a trench 15 inches deep, four ff‘el 
wide and 12Vj feel Iniig This was provided 
and the file was laid us he foie. 

The surface temperature of the fire, taken 
by tlie phy-‘iLisls with a ronlart couple, was 
575 degrees, centigrade, or 1067 dt‘gree«, 
Fahrenheit, and in llu* mlf nor il was 700 
degrees, cenligrade, or I2y2 degrees, Fah 
reiiluil, as taken with a standuid iioilahle 
indicator lent by llu Cumhndge StieiUihc 
liistrumtn! Company, Limih’d 

Ilnssdin, aftir reciting pravers from the 
Koran, stepped into tin hr<‘ ami look ihrei 
quick strides in 1 3 seforida (Froflsham siup- 
watch reading lo one hnndredlh second) and 
was not burned. 

Hussain bad claiimd that he could con¬ 
vey his immunity to others, so ihc i xpi n- 
ment shown in one of the illustrations was 
made. Messrs. Craigie, Marshall, and Bould 
lined up behind him, holding hands, and 
the foremost clutching his belt They cnisstd 
the trench jn about 1 5 seconds. (What are 
the feelings of a mnicc as he is about to 
plant Ills nake'd foot for the first lime on 
red-hot embers'^) “Ml were burned to a 
varying, but slight, degree,*’ the Hr port 
stales, “hut only one (lo wlioso fool u pucf* 
of ash had adhered) (.(unplained of any 
felling of pain 

Adcock then walkfd across alone, taking 
three steps m 14 seconds, followed liy 
Oiesm y. “ J’hey were also slightly burned,” 
the Report stalls, “and il was found that 
where the nuinher of steps had been un- 
iven, the fool *11111 had been down the more 
oflen was the more affected. This indicated 
that the injiirioiis effect was cumulative.” 

Hussain then declared that he could walk 
any distance without being burned He was 
therefore asked to walk continuously around 
the fire but discovered that he must always 
walk forward m a straight Jjne^ 

On another day, the trench, now increased 
to 20 feel long and wilh the surface tem¬ 
perature of Its fire 740 degrees, centigrade 
(1364 degrees, Fahrenheit), “Hussain, after 
muttering the usual prayers, crossed the 
trench m 2 3 seconds, taking six steps, and 
complained at once of being burned: he was 
found lo have five blisters on one fool and 
marked erythema (reddening) on llie other, 
a condition closely lesembling that of the 
amateurs after four steps. He refused to 
walk again, attributing his failure to lack 
of faith.” 

Adcock then walked the trench, taking 
only four steps, and showed slight signs of 
burning. Later he crossed in dry rope-soled 
shoes, taking seven steps, and the soles were 
not burned at all. Bould and Russell next 
walked the trench and both were slightly 
burned. 

One of the rope*&oled shoes was then 
wetted and held in contact with the fire. 
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Several seconds elapaed before any sign of 
Kteam appeared, showing that the spheroidal 
state—the sudden formation of an insulating 
layer of vapor—does not occur under the 
conditions obtaining in the fire-walk. 

It was very noticeable that the feet sank 
into the embers, the Report coniinues, to a 
depth of between two and three inches, so 
that the upper part of the feet were covered. 
It IS very evident that the very low thermal 
(onductiviiysmouldering wood prevents 
damage to normal skin and other objects, 
if the time of contact is below about half a 
second and the number of consecutive con- 
tarts IS not loo great. 

In a third and final experiment, with a 
nine-inch, twelve-foot tnnch, and a stiff 
lirec/e whith raised the surface ti mperatnre 
of tlie fire to 800 degn es, centigrade, or 
1472 degrees, Falirenheit, Hussain crossed 
taking four steps and was uninjured Then 
Reginald Adtock walked the trrnrh m 1,8 
seconds, taking thr(‘e steps He was not 
hiirnfd in any way and he made a statement 
that, no doubt, has immediate bearing on 
success in fire-walking, he said that former 
attempts had given him confidence to walk 
St caddy. 

Thf Report then shows a comparison that 
IS of inierest, since it niakis clear tliat m 
ihref liiftls ilie English novice—an average 
man such as the present reader is likely to 
be—had easily equalled the Oriental “pro- 
b ssionals” (Kiida Bux had stated (hut for 
several consecutive years he daily performed 
tlu feat at an annual religMUis festival which 
lasted a week). Kuda Bux, Hussain, and 
Adco( k, weighing nspertively 120, 126, and 
160 pounds, walked distances of 11, 12, and 

12 feel, taking 4, 4, and 3 steps, in 2 2, I 6, 
and 1.8 seconds, in minimum time of con¬ 
tact per step of ,55, .40, and 60 seconds, over 
siirfate temperatures of 80fi. 1472, and 1472 
degrees, Fahrenheit “It will be s< en,” the 
Report points out, “that both Hussain and 
Adiork exc< tded Kiidu Bux's performance 
by walking on a fire of nearly twice the sur¬ 
face temperature. Further it is remarkable 
that Adcotk shiiuld have survived, without 
injury to his feel, the pnalest minimum 
mean time of conlaet.” 

What, then, in sum, is the secret of fire¬ 
walking’ Dr. G. Burniston Brown, the au¬ 
thor of the Report, sums it up as follows 
(slightly condensed) . 

“The fire-walk is in no sense a tritk; the 
walk is performed in the normal manner 
with hare and chemically unprepared feel. 

“Owing to the fact that the surface of the 
fire is a very unstable one and the feet may 
sink in several inches, jt is impossible to 
walk so that a constantly changing portion 
of the fool is in contact with the hot embers 
(this would be possible on a firm plane sur¬ 
face) and skill of this kind is not a factor 
necessary for success. Nevertheless, steadi¬ 
ness in walking is an advantage in order to 
avoid remaining with the weight on one foot 
for too long an interval. 

**Moisture on the feet is a disadvantage. 

^'The spheroidal state does not occur. 

“No abnormal degree of callosity of the 
feet is required. 

“Fasting or other initial preparation is 
not necessary. 

“No evidence was shown that immunity 
from burning can be conveyed to other 
persons. 

“The fall in the temperature of tlie sur¬ 
face of the soles of the feet during the ex¬ 
periment WAS possibly due to a number of 
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steps being taken on the grass after leaving 
the fire, before the place of examination 
was reached. 

“Immunity is not due to contact with 
layers of relatively cold ash in which com¬ 
bustion has ceased, since in experiments 
wiih Kiida Biix the ash was removed, and, 
in any case, the feet sink in sufficientiy fat 
lo be in contact with the burning embers 
and small flames below the surface 

“The equivalence of the performance of 
one of the amateurs willi that of the pro¬ 
fessional fire-walkers, and the small differ 
ente between their performance and that 
of till other amateurs (the professionals 
ronld not take more than two steps with 
each foot without injury), together with 
the fait lhal the immunity could not be 
lran‘-ferred, indicates that the slight im¬ 
munity shown IS not Mifficunlly abnormal 
lo lequire the hypothesis of a specially in¬ 
duced menial state, for example, ‘faith ’ 
The fa( t that no signs of burning were 
found on the dry rope soled shoes (which 
V an hardly be supposed to be affected bv 
the mental state of the wearer) leads to the 
\iew that the secret of the fire-walk hey in 
the low tlierinal conductivity of the burning 
wood The thermal conductivity of copper, 
foi example, is about 1000 times greater 
that’ that of oak wood 

“In order that damage may be caused 
to llie skin or other substance by contact 
with a liody hotter than itself, it is neces- 
saiy that a certain quantity of heal should 
entiT the colder body, and that the tune 
during which this transfer takes place should 
not be loo long, otherwise the heat may be 
conducted or radiated away before the tem¬ 
perature bds risen sufEciently. Consequently, 
in spile of a large temperature difference 
such us exists in the fire-walk, the quantity 
of heal transferred may remain small if 
either the thermal coiiducljvity is very low 
or the time of contact is very short. In the 
case of the fire-walk, burning wood and its 
ash are very poor conductors of heat, and, 
furthermore, the time of contact is not above 
about half a second in normal quick walk¬ 
ing Even so, successive contacts of this pe- 
iiod cause an accumulation of heal siiffioieiU 
to catiHC injury, and the experiments have 
shown that with fires whose temperature is 
5(X) degrees, centigrade, or more, only two 
such contacts can be made with each foot 
wiihotit erythema or blistering.*' 

Dr. Brown, in clearing up lesser details, 
remarks that “it is to be expected that a 
people who normally walk with bare feet, 
especially on the hot ground in tropical 
countries, will exhibit a greater resistance 
to injury than the volunteers in the experi¬ 
ments m England, and hence it may occur 
that, ill Indfa for instance, the fire-walker's 
limited immunity is in no way unusual.** He 
also alludes to the hypothesis of hypnotism 
and refers to some side experiments that 
were made at Maudaley Hill Mental Hos¬ 
pital showing that, althongh subjective feel¬ 
ing of pain may be considerably lessened by 
hypnotism, any inhibition of normal skin 
reactions to burning can be only slight. 
With regard lo things of this kind, or to 
things physiological such as the possible 
power of inhibiting the activity of the sweat 
glands of the feet, it may be said simply 
that these crutches are not necessary, for the 
facts of a purely physical nature-Hiamely, 
brief contact, few contacts and a poor con* 
ducior of heat-^-aeem stiffident to BoOBuat 
for the ability to do fire^waUdog. 
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peal. Scientific American readers are 
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Conducted by JACOB DESCHIN 


Photogkaphic Party 

F or iIio**!’ parljts Willi a —asidt 

fiom the purpose of sheer pleabure- 
making-—such us raising money for a worihy 
charily or some other noble cause, this dt 
parlment has positive proof that phoitt- 
graphic “ban” is well worth considefalitin 
Faced with the problem of devjHing an 
at tractive method of raising money, at tin 
same lime giving the donors something f<ir 
their contribution that was worth what they 
paid for it, this department was approached 
on the Riihject of how to attain this end by 
giving the party a photographic flavor. 

The plan finally approved was to set up 
a kind of “studio” in one of tlie rooms of 


i 


the house in whii h the affair was to be 
held A mam light, diffused, was set up at 
the conveiilional 45 degrees in relation to 
the background and a spotlight was em¬ 
ployed for an tmphasis light. These were 
made leady before the guests arrived and a 
I amera was set up on a in pod so that picture- 
making could commence with the least fuss 
and danger of possililc interference. The 
camera used was a 9- by 12-cm film pack-plate 
type, equipped with a telephoto hnis of 
double normal focal h ngth. The background 
consisted of drawn window curtains which 
wei(‘ fii//ed out by the large diaphragm 
opening—//5 5. Subjects sat on a backless 
bench 

The nanus of the vn tints w(rc gathered 
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Party portraits with a pitrpoae, Theae lour are eitample* ol the type of work that 
can be done rai^dly if you follow the suggOadona given iu the note above 
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m advance, permitting a steady progression 
after picfnre-makmg began. For the sake of 
ihe sitter and to facilitate the making n{ 
pictures, the door of the “studio'’ was closed 
each lime. This helped both the siller uiul the 
photographer, and as a result matters went 
along very smiuiihly 

While the lighting was, in the mam, the 
same for all, the spotlight as well us the gen 
eral illiiininant had to lie shifted otcusionally 
to suit different personalities Also, of conis< 
focusing was arraiigid for eneh individiiul 
III view td tin shallow depth of the long- 
focus ns, but inasmueli as tin ground glass 
liad to be jnsjunted foi subject (oinpositioii 
an>wHV, ibe frequent foiujsing was not un¬ 
did V bolheisonie 

Off-hand, it would s< t m that the best cam- 
tiu for tin pnrpost would hav< been u ininia 
liirf and tin* pnlnriH made one after an- 
otluT with litih' jnltrrupliou betwei n ea< li 
one Hul 111 VKw of the fart that the niim- 
)jt r of persons involvid was not gnat and 
the d< sire of the jihologrupln r and tin 
sponsors of the evi nl was to give the hesf 
possible perhirmance for tin inotn y, tin* 
laiger caiiH ra was chosfri and an attempt 
iiunb ti) toinposi ea< h pn tori* c hh fully 
Youi nn>neyV worth, was the kevrnili of the 
f nil rprisf 

The pricf of one dollai for single poitiaits 
jinl one dollar and fifty cints fcjr portraits 
ot I’onples was found to rtceivt praeln ally 
universal atceptanei* Out *>f a relalivdy 
small gioiip, a total of 20 dollars was col- 
leetetl Enlargi inents, a sample of whieh was 
shown to j)rospe{‘ts 1 m f<ir< pn'tiiii-making 
began, wi n made on 8- by 10-iiich double 
weiglii stork, senii-malli surface 

In addition to the pictun-making, three 
J1 by 14-uub enlargements of favoriK nega- 
lues taken from tin fib's win moniilrd on 
16- by 20-inrb exhibition mounts and sold by 
lottf ry 

It iH needless to say, of course, that tin 
pholograptiei ('ngaged in siuh a Ktientious 
venture as tbis rnay make up Ins mind that 
lie will se(‘ prartn ally nothing of ihf paity! 

Leica Import 
Certificate 

IFFKdilTlES ordinaiily eiuountired 
with L'. S. Customs officials by Leica 
owners who want to bring llicir caineru bai k 
into the United Slates upon returning from 
a trip abroad may now be avoided An “Im¬ 
port Certihcaie” is lieing issued with --pueh 
new Leica cameia, lens, or Lcitz hinodilar 
which has been imported through regular 
chaimels. This consists of a small card on 
which is stamped essential idenlificalion in¬ 
formation concerning iht camera, and assur¬ 
ance that full duty has lieen paid on the 
particular camera. 


Secret Camera Note 
FROM Asia 

N ews of buvtUng activity in the manu- 
faoturo of photographic equipment and 
materiaU in China and Japan has come to 
hy way of a friend of a friend v^ho re- 
eenily reeaivtd a letter from Shanghai In 
part, latter diacloaea: 

It may intereat you to know that the 
.lapanose are qow making the moat exten¬ 
sive {Photographic produota imaginable. They 
include; lilma for Leica, the ‘Canon’; an 


amphibious Leica-Coritax, called the ‘Baika’, 
Leica-lypc with ‘Laiisar' / 3.5 lens, 127 film 
size; and a score of 620 roll-film cameras 
with Japanr'M madi' Compur shutters and 
lenses. . For the fir'^t time, a (Jiinese com 
puny is making cameras, box-type, len^ 
ground in Shanghai fir'-l hsteh of ]0,0(X1 
destined bir India " 

Making Rktdres of the 
P iGTi'RE Makers 

T HAIN vmir (aim ra on the (aimia shoot¬ 
ers tin next time yon go ‘.trolling in 
siartli of pMiun muurial ItV lot<a nf fun 
The imporlanl thing as in all candid shoot 



Picturing u picture maker 


mg, IS lo make ‘-mt you aie not observed by 
ihc VH'tim 3'hih is <oniparaiively simple 
lu, or slu , iM probaldv so engrossed in focus 
mg and viewing his own ‘.ubiect that he or 
-he pays little In < d to anything elsr that 
may ht' going on aioiind 


(Contests 

KVl^ of pliotogiiiphu tontt sts (onus to 
MS tins month from two front** 

( omim moruling the KKlth anniveisury of 
lilt birth (d plmlogiuphy, the manufaciurt'rs 
of Kolleiflt X and Rolh ieord (amcras aie 
sponsomjg the First Inlt rnutional Rolb i 
Compitition, with pnz(s totaling 500 cash 
awards headed by a fii-t piize of S2tH) In 
addition, many of the wmm rs will he re])- 
r»‘s(nled in u Rolbi pu lure hook tentatively 
titled “Th( Magu of Light " 

“Anything that makes a good picture* i- 
tlu spoiisorh’ only ri(|iiiienienl, with “no le- 
slrKtions as to subject or (juantity of pic¬ 
tures to be enl( n d “ Artistic- merit and 
general inlerfst arc to be the bases} of judg¬ 
ment Prints must lie enlarged to at least 
5 by 5 incbfs, ibongh original color Irans- 
parenoies arc acreplable All entries iniist 
be mailed before August 31, 1939 and pn/i s 
will be announced December 1, 1939 Amer¬ 
ican entries may be mailed to Burb igli 
Brooks, Inc, 127 West 42nd Street, New 
York, New York. Rules and entry blanks 
may be obtained from the latter or fiom iht 
local RoUei dealer 

Increased prizes and decreased entry fees 
are the features of the Second Annual C oin- 
petilion in News and Pictorial Photography 
at Kent State University, Kent, Ohio, under 
the auspices of the Department of Journal¬ 
ism. The closing date for submission of 
entries is March 1, 1939. The prizes this 
year will consist of a first prize of $40 and 
iPUase turn to page 184) 
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Isl PRIZE in Division 2, Landscapes. Entered by H, Lou 
GiImuii, Rochester, New York. Taken with a Recomor cam¬ 
era on Eustmaii Panatomic film. No filter was employed 


1st PRIZE ip Division 3, 'Science and Industry, inchid* 
ing Natural History. Photographed by Ruth M. E. Hen- 
nig, Boston, Massachusetts. This unusual bird photo¬ 
graph was taken with a Kodak on Eastman S. $. Pgn film 


Prize Winners 

IN THE 

Third Annual 

Scientific American 

Photography Contest 



Ist PRIZE in Division 1, Human Interest. Submitted by 
Allen Brooks Howard, Jr., Staten Idand, New York. This 
striking character study was taken with a RoUeicord cam¬ 
era, the exposure being made on Eastman S. S. Pan film 
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HONORABLE MENTION AWARDS 

DIVISION 1 

William A. Baker* Quincy, Massachusetts 
Francis J. Wilson* Saskatoon* Saskatchewan* Canada 
Lau Wai Kwong* Hong Kong* China 
Carl Bakule* Minneapolis, Minnesota 
Mrs, Harry N, Aldrich* Chicago* Illinois 

DIVISION 2 

B* Guss, Fort Lewis* Washington 
Georg Holasa, Budapest* Hungary 

G. L. Osmanson* Morris, Illinois 

Elise Voysey, Bayville, Long Island, New York 

H. Farkas* Budapest* Hungary 

DIVISION S 

George F. Watson, Beloit, Wisconsin 
Thomas E. Benner* Urbana, Illinois 
Don Laskey, Grand Rapids, Michigan 
Anthony Pulitano* Brooklyn, New York 
Adolph W. Dreyer* St. Louis, Missouri 



Pitting A 

to tfcl (s —^ 



2nd PRIZE, Division 1. ^^Carly-HeacT* was submitted by 
Stephen P. Harris* Dover* Massachusetts. The picture wan 
taken on Eastman S. S. Pan with an Auto-Graflex camera 





rifesv ..f 




2nd PRIZE, Division 2. Entered by E. Haeberle* Elmhurft* 
Long Island* New York, An unusually fine sunset, taken 
with a Rolleiflex camera on Agfa S. S. Panchromatic film 


ki'",'' 


2nd PRIZE, Division 3. Taken by Kenneth Carlisle Mar* 
^ey* BrooUyn* New York. The spirit of railroading was 
oaugllt with a RoQeleord on Eastman S. S. Pan film 
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Takes Nagativas up to VU x 3V4 INCHES 

(Equivalent section larger negatives) 

Complete with Fedor Aeastigmot F6.3 lent, Coli- 
broted Eatel. 16x18"' losebeerd with Hinged 
Type lerder-Moher and Foper Holder Attached* 

Enlargements 2Va to 7 times on basebo.nd 4 masks for 
all popular size negativ es Buokty pe negati v c earrtei 
with curved supports for cut and umut film Double 
ehffusing plates supply cvenlv distributed intensified light 
Budt-m diaphragm witli red filln IJ5 w.itt prtijrctor 
lamj) included 




Fadoral Variable Projection Printer 

Fcrlt 1 'll Nf> 0 \ u 1 iltlt Piojcclion Vi mUi pre an 

eiiiu cIy new pi inn pie nt dt sign, ctmilnning the smipU opt i a 
tioii of the Eix-id I'ociis niiLchitn with tht \,uiihlc ftiiUirts 
of adji»sta!>lc cnLiiger> 1 he mttrchaiiKe.ihh I'lxed I'^ocns 
Nrnuiitcd Lensts toKctlier with the t.ilihiatcfl uljiisi ibk 
mask iTitl ptipn hnhii i nukt tins possililc 

Anastigniat Itns No 101 js furnishtd is si ind irtl cniiip 
mt nt It will mike x 7” pi luts f i ofu full vest pocket ( 1 " 

X ncfjititcs, " X d" punts from J \istpockei .uni 

Ikint im size, and x prints from dimhli frame 

mm negativ t.s M ikt'^ S' x 7" pi mis trom IVa,'* x 
ncgitiv'cs lud X b ' i" pnnts furin .^' 4 " x .^'4 ’ nrgitivts 
with a sliglit cnMipmg 


Price In cl 
Lens 101 


$295fi J 


00 more 
ot Miss 





ASK YOVR DEALER~^detttilcd fotdrr on rcqucMf. 

FEDERAL STAMPING & ENGINEERING CORP 
Dept 8A-3 25 Lefeyette 8 t , Brooklyn New York 


SEE YOUR PRINT 


1 '4 X Zeiss Nixe h / i 5 'I tss.u , Compin, 

L ISC ;j; IJ 511 

•I 34 X 4J4 CiKarcttc HI 1 cssai r/4 5, Com 

I»in 25 01 ) 

2J4 lA l*i>cket Kodak i*/b ^ An isl , 

KikIcx shnttei 7 50 

X 3^4 karettc 501 Tess ir F/4 5, Com 
PUT 20 UU 

2J4 'c lliagec Duplex 1/4 5 Icssai, 

F P A . 1 C F n 45 00 

M iximar li F/4 5 Ttss,n, case 3 C F II , 

F 1* A 40 00 

9 X 12 Iliagre Dujdcx 5cm h/4 5 'lis'^ar, 

roupled i.ingc hnd< 1 , c.ise, 1* F A 50 00 

Volldula Rndionar H/3 5 22 50 

Welti F /2 8 Icssar 37 50 

Exakta A F' 2 H Tessar, cast 40 00 

llaUl.ixttte F /2 8 Trioplan 40 00 

National (infltx Senes II, f /1 5 B & L. 

ItHsu 45 OP 

hoth l-’lcx HM 5 Anastjgmat. case 3 5 00 

5x7 Fits^ (,i jflex l'/4 5 V closiigmat, 

. ^ J’, A 50 no 

4x5 RH Tele Oiaflcx 21cm F /4 5 Tcssai, 

I* A 75 00 

Hi X 414 RU (,,aflox Sc IKS D F /1 5 Itssui 
ItiScm I' P A <)0 00 

Robot, I'7esHar, case 75 po 

Autogiaphic Kodak Sjiecial 
^♦ Kodimatit hhiutn 15 00 

-'j Korellc 1’ Radionat Jb /2 0 case, 
r P A rollhlm holder 25 00 

11 ^ VS Eorapur, case 20 00 

X 41.4 RIJ (iraflex Series D 6 '/' F/2 9 

I tntac. ease, h P A P 5 nf) 

Kxakta Jl F/2 Biotur i ”5 on 



Offers two visual monochrome 
filters, designed to give you a 
better idea of what the tonal re> 
lationships will be in the finish¬ 
ed print Hold the filter up to 
your eye and aee the scene with 
the color translated to the equiv¬ 
alent of black and white. The two 
filters are bound in a compact 
leather case. The green filter is 
for pan films» the blue for ortho- 
chromstic emulsione 


10-Day Money' 
Baik Guarantee 


HENRY HERBERT 


483.485 ruth 



a aecund prize of |10 in each of the two 
divisions. Judges of the news photography 
competition will be members of the program 
advisory committee for the Short Course, 
while Frank R. Fraprie, F.R P.S., editor of 
Amencan Photography^ and metnbers of his 
slafT, will judge the pictona] division. 

All newspaper workers and students and 
iiiMiructors in schools and departments of 
journalism are eligible to compete in the 
news section. The pictorial contest is open 
!o everyone Entry fee in either section ih 
$ 1 for four prints or less, with a charge of 
23 ccnis fur each additional print 
I Rules include preference for 8 by 10 or 
I 11 by 14 inch print sizes, and not smaller 
than 5 by 7 Regulalion 16 by 20*inch mounts 
suggested, but laiger or smaller mounts, if 
used effectively, will not be barred Name 
and address tif photographer should appear 
on back of each print, accompanied by ex- 
puHure data. If desired, name may be placed 
on front of pi ml wilh title 

Flash and Flood Guide 


Y Ol Kb fui the asking is a handy Iilth 
poekel guidt containing a wealth of list 
fid exposure data on flash and flood pho 
lography just announced by the Wabash 
Photolamp Corporation, of Brooklyn, New 
York. This little pocket guide hats ovei 
120 differcMit films in 35 mm, cut- and roll- 
film and film-pack, made hy Agfa, Defender, 
DuPont, Eastman, Gevatrl, Hammer, Ilford, 
Prnitz, Univex, and other film inanufac 
hirers, togeilier with data and exposure 
tables for correct use in making flash and 
flood pictures. Complcle data and exposun* 
lables are also included for the various 8-mm 
t and 16-mm films for liome movies, as well 
I as tables for Kodachrome and Dufaycolor 
films. The Wabash people, as you know, 
make Superflash and Superflood bulbs. 


Protecting the Sponge 

O NE of the most frequently heard com¬ 
plaints concerning the viscose sponge 
In that it gathers dust easily, thus endan¬ 
gering the delicate emulsion surface when 
swabbing negatives to get nd of excess 
moisture before hanging up to dry. A very 
satisfactory and convenient method of pro¬ 
tecting the sponge is to have a glass con¬ 
tainer such as the one illustrated (only 10 
cents at the five-and-ten). This not only 
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Th* fine grain 
dev«lop»r with 
which every co- 
mero u«er » not 


can produce 
better pictures. 


FINK-ROSELIEVE CO., INC. 


109 WEST e4TH STREET 


NEW YORK CITY 


Want a CAREER in 

photography? 



pBKrlnAtlnic nnd Wumlorrul nuptirtunUlrw' ('am 
tnnrhil, Arirji, Portrait, Adverii4iinp, Natural Col 
or, uiiii Afntion Picture pliotoKraphi Truln ■! Ilomfl 
tir tn our miKtom Htudloa Famoufl rxprriH Mill hn 
^our teRChers iftth ^»r Hmd for free honkltt 
NEW YMK INftTjraTI Of PHOTOOllAMV 
to W*fl 19 M. (Ovpt. 114) NM^orl 


'orti CHy 



I04"pairc Camera catalogs Jt is chock-full of 
values m Cameras, Films, Vrojcctors, and 
accessories The latest developments in 
photoKiaphy are illustrated in this great 
catalog, which is yours for the asking Re¬ 
member^ . , . iVnn features a fiuarantee 
Bond with every purchase Liberal Trade-in 
Allowance on \our old camera and e<iuip- 
ment, 

mail coupon now FOff FREE CATALOG 


PENNCRHERflfXCHflNGC.. 

126 W. 32.,,, StNew York, N. Y, 


■ PIUM ruih your UtMt KM-Priv CiUltut HA 
^ riMitatni thouttndi w eamen rAluttB 

I NiWM4 

I , 

■ . . 

■— 


PASTfTHiS COOFOUONPiNNr POST 



keeps the sponge always ready for use but 
it may thus be left moist. A viscose sponge 
protected in this way will always remain 
free of dirt and grit provided any dirt accu¬ 
mulated dining use i$ immediately washed 
and ihe sponge squeezed of excess water, 
never wrung 


Traveling (Tamera Exhibit 

I f’ you live in or near Philadelphia or 
Reading, Pennsylvania; New Haven or 
Hartford, Connecticut, Providence, Rhode 
Island, Boston, Ma^ft-achuseits, Syracuse, 
Rochester, or Biiflalo, New York, you will 
soon have an opportunily of attending the 
Universal Camera Exhibit, which is taking 
to the road under the auspices of the Leica 
people (.'onsisting of working bet ups of 
^penalized Leica camera acecssones, such as 
the photoinicrographic, phoinmacrographic, 
copying and reproduction devices, and 8<» 
on, in addition to the complete line of Leica 
cameras and more than SOB aecesaones, the 
exhibit will he in charge of Anion F Bau¬ 
mann, ixicd expert, Ji'diaer, and photog¬ 
rapher In addition, Mr Baumann will 
demonsirate his methods of making giant 
enlargements and will led lire on color pho¬ 
tography 

The exhibit will he on display for three 
days in each (ity fioin 1 to 10 PM Exati 
dates art availahii from loi al Leica dealers 


In Praise ok the 
Chan(,ing Bag 

R LC.ENTI we had occasion to use a 

film changing hag under circumstances 
which did not easily permit the unloading 
and rtloading of rut-film holders Since we 
cliiefly employ the miniature type of camera 
if bliooling when away from the studio, the 
need of a changing hag does not often anse. 
1ml when it is needed, it plays its role ad 
mirably A word of caution to tliose who are 
using I he changing hag for tlie first time. 
Do not attempt to unload the holders and 
reload them during the same “session.” In¬ 
troduce a liox and a protective opaque ma¬ 
terial ftuch a<' black paper into the changing 
bag witii the holders to be unloaded Unload 
the holders, wrap the film with the opaque 
slieel of paper and place in the box, after 
lightly closing the box, end iltat particular 
chapter of the session. For reloading, return 
the empty holdeis to the hag, accompanied 
by a lU'W box of cut film and load in eom 
fori 


Why Is A Prize Picture? 

W ITH Noiris W. Ilarkness, cohimmst 
for Tht (nrnera (Philadelphia) and 
Nature Magazine^ we recently collaborated 
in the judging of photographic prints sub- 
milted in a club competition We could 
select only two prints in each of three 
classes, a First Award and a Second Award 
Those finally chosen were picked out be¬ 
cause they were well or satisfactorily com¬ 
posed, the printing quality was good, the 
subject matter interesting. Those that fell 
by the wayside had in several instances 
sinned chiefly because they lacked but one 
of these three qualities. If the subject mat¬ 
ter of one was good, it lost out because the 
negative was under- or over-printed; in «n- 
other the printing was satisfactory but the 


Hafts. Harsatnpam 


TOL. 29 179 WEST MADISON STREET. CHICAGO, ILL NO ) 


Bass believes: 

in bskig broadminded. Ju4t becaus* vw 
got go^ r««ulu from your old RR ri8 
leni !• no r««»on for deptivlim your 18 
y«ar old lOfli from ownins an F{2 cam«r« 
with all refinomonii including hoi and cold 
running water. After all . . . this i« ■ 
ditferent age . , . and RR (Radroed) !««••« 
went out with clincher tirei. The young 
fellows like to buy here because we ARc 
•o liberal-minded 


Prtffidanf 



New Bass Bargains 


4'i X 107 ZpIrh Fmemann Htrrso Rrflrx forsl 

nUiir HhuttPi U) 1/lOUU Pslr of mslctied 
TeMtr F I 5 lenses Film nark sd^ter 
and holders . . New list Si^jO— al Bsi 


$57.50 


2 % X 3Vi Mlroflex folding reflex with 12 cm F S ^ 
t'url Zeiss Trsaitr sluitter to 1/200(1 of s second, film 
psik udapeer and three holders Form- Cfi7 CA 
er price, $200 00, special al Bass ^Of •wV 

same wlUi Ctrl ZeUs Tessar F 4 1 lens SM.90 

The abevA represent leme unusual Bass purehaies oad 
deserve your esreful Mntidaratlen yes . . evea ta 
startlnt a whispering sampalgn among your fridndi. 


and for the 10 x 15 boys Bass offers: 

10 \ Ki cm Volnttander BcrKliell Hdlsr F lens 
Compur sliiiLler $52 50 

10 x IT cm Zeiss Troplral Adnnt 0*4" Carl Zeiss 
Tc»s«r F 4 5 Cmupur, Miih anessorles, like hew 

965.00 

10 X 15 rm U B Zeiss Tropical favorite Teakwnod, 
doulile extension, Carl Zeiss Dorn insr |< 4 5 Tninpur. 
tiliii sdsplcr «nd ilmible holder, new list 1225 at 

979 00 


There s romance and Ktsmmir In nhotoprsphlr eqiilp- 
inent he It a tamers or Just snother pudget 

Keeps us hiistllnx (o keep uhressi of things 
Mil Id) evpliilns mIi^ wo hsio to keep on Issuing new 

Bass Bargaingrams 

All the lime Kn «rlto in fpi vour free rop> and men- 
Iton prefeieiKis still mntle Irnscs 
pinjedlon or ulmi hme ^ou 


Now! Commercial 



Units 

available 

in RCA 
16 mm. 
S-O-F 

Ccunera 

Novi . Bass 
hrlngs >ou profrii- 
klonul results m ith 
Ihls Commcrdivl 
Miuiid equipment 
each instrument Him* 
lesltd hcfiire shipped 
and guaranteed It) HASH 


a 400 ft. capacity turret front camera 
a 1 Inch Wollensak P 3 5 lens 
• 3 stage high gam amplifier, 110 volt with 
crystal microphone 

a 110 volt A C permanently attached motor 
vibrationlesa, steady 

a 400 ft Bell A Howell Duplex Magaiine 
a RCA Studio recording galvanometer 


Completely equipped 
only (U.S A. only) 


B... {°'^935 


or equipped for 12 volt battery op- 
oration, including batteries 9 t60. 


ENLARGERS 


FILMASEX O—fur ft x (I cm , TV watt frostrti hull), 
red (iller negslive carrier and two masks with 
F 4 Ti Anasllgiiial lens at $42 50 

ELWOOD Studls Enlarger— for 5 x 7 or smaller 
romplete less Irns $27 00 

OMEGA A— 24 x 36 rom doiihlo framr 35 ntni 
duetprnnf negative earlier 16 X capacity—double 
ronf^nser $48 00 

FILMARUS 0— for 3x4 cm or 8V mm 75 watt 
frosted enlarging lamp—red focusing filter—book 
type negative carrier 2 metal masks—2 to 6V4 
dlumetein With F 4 1 anastlgmBt $32 80 



Dept* AD, 179 W. Madison Street 
Chicago, Ill. 

CAMERA CROSS ROADS OF THE WORLD 
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So You Wont to Take 

BETTER PICTURES 

By A. P. PECK ^ ^ 

Associate naxtor CoiTiGro OwTiers* 

Scientijii Attufican 

This is THE book you 
need to get the best 
results in photography 


i^UESTIONS that you want answered, things 
that puzzle you, all are explained in simple, 
straight-forward style, free from technicalities. 
Written for those who have their developing and 
printing done by the photo shops. 


Long experience as .an amateur photog¬ 
rapher himself, and constant contact with 
other amateurs who are eager to learn, have 
enabled the author to anticipate your ques¬ 
tions, to put the fundamentals of photography 
on such a basis that they can easily be absorbed. 


1 HR next best thing to a face-to-face chat 
with one who has been through the mill and 
has learned by experience is to have at hand 
a copy of this book. You will read it first as 
an enjoyable, running story of what you can 
do With your camera j you will keep it alwavs 
at hand for reference and help. 

Some of the phases of photography that are covered: Your 
Camera and How It Works; Lens Speeds and What They 
Mean; Exposure; Lighting Indoors and Out; Portraits; Land¬ 
scapes; Tricks With Your Camera; Action Pictures; Your 
Pictures Can Be Enlarged; Equipment; and many others. 


16 Chaptars 
Over 200 Pogas 


Dozans of illustrofions 
Boord Covars 


"So You Wont to Take Better Pictures" 

Order Ntair ((>])) now. 1st Edition ready about March KHh. 

Scientific American 

24 West 40th Street New York, N. Y. 


picture content wss preseoted without haSK* 
ination. One fault that Wia ^^icttlasfly 
noticeable was the evkbat mifunderatand* 
ing of the type of picture suitable for nib- 
xnission in a competition of this aort. For 
example, a dish of fruit that was remaikably 
well printed had to be discarded because 
of the commercial type of li|d>ting employed 
in making the picture: an even light from 
both sides. Another picture of this type was 
one showing a bowl of flowers on a table 
and a woman’s hands engaged in arranging 
them. 

A prize picture, therefore, would seem to 
be that one which possesses all those good 
qualities which combine to make the print 
that Btanda above the crowd. Interesting 
hiibject^matter probably comes Erst, followed 
by proper selection of viewpoint and good 
composition, selection of the proper paper 
contrast for the negative employed and a 
printing depth sufficient to record the tones 
of the negative within the capacity of the 
paper. One careful worker has made it a 
rule never to enter the dark-room with more 
than one negative and to work with that 
negative for all it was worth. Sounds worth 
while. 


The Bellows Maker 

T O those in the know, bellows-making is 
considered one of the most skilful of the 
arts dealing with the manufacture of photo¬ 
graphic equipment. The illustration shows 



Bellows making 


the method by which the bellows are folded 
in the familiar ’’accordion’’ fashion. The 
hands you see were taught their cunning bv 
a master in the craft as they, in turn, will 
demonstrate the art to another in the future. 


Treatise on Exposure 

A COMPREHENSIVE and rather nten- 
sive treatment on the subject of ex¬ 
posure, exposure meters, and their proper 
usage, discussion of the meaning and im¬ 
portance of the various film-speed rating 
systems now in use, plus much other useful 
information on the subject, is now untler 
way. The guide, as it is intended to be, ac¬ 
companied by a omnpilation u£ the UMl 
film-speed raUngs for the variona emuWaiM 
now available, ta being compiled under Ihe 
direction of Joseph M. Bing, 


Straichtening Prints 

M any worker. expwSoiMe. In 

SktlesiBB •riot* 









‘‘"Make Money With 
Your Camera** 

Photo-Markets 

'Diis 144-pagc book trlK 
what to ‘‘shoot/’ how and 
where Gives directions foi 
submitting photographs to 
magazines. Lists hundreds 
of markets for photographs, 
together with the types 
most suitable for eacli 

Eighth Edition 
Revised — Up-T o^Date 

50 Cents, Postpaid 

SriKNTFFic American 


24 40lh Street 


York City 




H|)laikiiM i>rn«rtiinitW Pnriftro In 
Mtsf* iJnjit i»i*n No 

»kiM>r***nnn iiumuiun ivIiihiI 

miHtntt nl htnxl for fn* 
kcMiklri <t til tori niiHhm in t*lM>tn|ira 
t»>tv fMirrK*H)i*r* «n<l ttMiliirttiwritti 

Mnartcan l^ool ^<i<^piotoKraphy 
a«Ot MtcMSwVtv*. CMe««o. Ill 





pipcrs of I'heese clntli and a bit of scotch 
I tape to hfdd the ends of the rioth to one 
of the hoops In use, a piece of cloth is 
inserted in the hoop, while the others hang 
free out of !lu‘ wav For greater diffusion, 
mtire of tin cloths art added 


i Success With the 
1 Wire Finder 

S OME camera iiscik npptar to liavc fhffi- 
culty in employing the win or frame 
finder on their cameras They romjilain that 
the picture they get is differtnt fiom the one 
they saw in the finder The fault probably 
lies m the method of using the finder This 
finder is afcmale for all piatthal purposes 
if the eye iss hi Id flosr to the small opening 
at the hack of the finder and an effort is made 
to see the oil!line of the frame and to enclose 
the view within this on I line Unless these 
two precaiiliofis are ohservtd. the picture 
will diffi r from the view 


See Yourself as the 
Camera Sees You 

P LACING u laiRR mirror behind the 
camera to permit the Ritter lo see him 
or hcTRelf approximately as the carnetaman 
lias anaiiged matters on the ground-glass or 
in the view finder, has been suggested as a 
possible aid in making portraits. The con¬ 
tention seems to be that if the siller can rcc 
himself in the mirror, he t^as a feeling diat 
be is taking a real part in the actual making 
of the picture and can more easily assume 
a natural pose and exprcAsioii, Since the 
suggestion was made by several persons in¬ 
dependently of each other, perhaps there is 
sontething to it after all. At least, there is 
no harm in trying iu 


You'll soy tfio somo... If you follow his lootf 

The spHt-sacond flash of G-E Mazda Photo- 
flash lamps makes it easy to get good 
photos indoors or at night... natural full- 
of-action shots ... the kind you’re proud 
to show. That’s why press photographers 
use them. Yet they’re simple to use. Re¬ 
sults arc sure ... if you follow simple 
directions on package. Grand for color. 
Each lamp gets one picture. Buy G-E flash 
bulbs where you buy film. 

For dozens of shots with '^supor^^ typo film 
. got 0-E Phot^oods 

The brighter, whiter 
light of G-E Mazda 
Photoflood lamps Uses 
for dozens of pictures. 
Two Mo* 2 G-E Photo- 
floods and new **8uper'* 
type high speed film per¬ 
mit snapshots at oiipit 
Of indoors...even with a 
box camera. And they’re 
swell for home movies 1 
For best nsnlts, he tare to get G-E 



Aetlon? PotoT 
Q-C MAZDA 
PliotoffnaA Lemiio 
No. IP « . • Hst &Sg 

Brand New 
No. 21i$S.*!’'Ti;. 20c 


G1 NFRAL KM CTRIC 

M A / !> A I> H 0 5 0 I A M U S 
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EVERYTHING 
in the 

DARKROOM 

Rmivas ArouMl 

a LEITZ 
ENLARGER 

LEITZ FOCOM4T 

Th« only completely automatic tocuimg 
enlarger giving automatically focused en^ 
largements up to 10 diameters Takes 
negatives up to 4 x 4 cm Leica camera 
tenses or special enlarging lenses may be 
used. Optical and illuminating system 
specifically designed for miniature work. 
$75.00, without lens. (Focomat illustrated) 

LEITZ V A L O Y 

Range of enlargements in normal working 
position from 2 to 13 diameters, and even 
larger by swinging lamp housing around. 

Uses Leica 50mm lenses or 50mm f*3 5 
Varob lens. Interchangeable slip-in metal 
masks for negatives up to 4 x 4 cm. $45 00, 
without lens. 

teitz En!arger$ are mad^ by the makers of 
Letca cameras See them at your dealer or 
wrtte for information Dept. F-S 

LUTZ, Inc., 730 FIHh Avn., Now Yprk City 



ELECTRIC OUTLETS WHERE 
YOU WANT THEM . . . 

INSTANTLY 

NO FUSS—NO BOTHER 
NO TRAILING WIRES 
SAFE—HANDY—DEPENDABLE 

MAGNO 

SMR EXTENSION REEL 

Complete with Plug $0 00 
and 10 Feet of Cord 

Clreufor $4S on Hoqnoui 

PHOTO MARKETING CORP. 

10 west 93rd ST.. NIW YORK. N. Y. 




WHAT’S NEW 


In Photographic Equipment 


^If you arc interested in amj of the items 
^Kdescrtbfd below, and cannot find them in 
onr advertising columns or at vnur ftlwto- 
graphic dealer, xve shall bc-otad to tell you 
niherr vou roit get them Please accompany 
yonr regueit by a stamped envelope 


UNiVfHSAL Safelight Outfit ($1.95) With 
jiUt rchangpable hafelight fillers. Coni' 
plele set lllclude^ black enameled safebghl 
lamp; A-.5 preen safe- 
lipbt filter, A-7 red 
f^afelipht filler; and 
10-walt yellow bulb. 

Ubed in lamp without 
filler, yellow bulb pro¬ 
vides baft light illumi¬ 
nation for contact printing papers. With r»_d 
filter may be used for ortboc'biomalici films, 
with panchromatic, except those requiring 
development in total darkness, yellow bulb 
and green filter are used Lamp fils any 
standard electric outlet 


Zenoprint Kit ($1 00) <Dntains maleriaL 

for making c<iniaet pnnis without use 
of dark-room. Process utilizes newly intro¬ 
duced Safelyle Paper, with orange repellent 
dye Dye disappears in fixing bath, leaving 
ordinary black and white print Kil includes, 
besides paper, spfcial developer containing 
red ligbl-repellenl dye, standard bvpo bolii- 
tion and spt'cial flexible printing frame In 
operation negative and paptr are placed in 
frame, latter bent for p^rfi'Ct contact, in 
front of ordinary electric light bulb and ex¬ 
posure of several seconds is given, followed 
liy development and fixing in the usual way 
Additional supplies of paper may be pur¬ 
chased separately, sizes ranging from 2',U liy 
4 Vj inches to 5 by 7 inches 


iMPEniAE Phkision Fasfi ($9 95) All- 
metal, plan-paralb I pupi r burfaie, sjl 
ver-blast focuHing surface Margin masks, 
with coiurfils at both ends, and adjustable 
white border control for squaring up paper 
with ease 1 and masking liands and giving 
measured white border to prints Makes up 
to full 11 by 34-inch prints 



BOOKS- J 

o 
r 

Amateur Photographers 

New Ways in Photocraphy, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho¬ 
tography, photomurals, retouching, 
infra-red, and a number of other suh- 
divisions tiiot will not be found else¬ 
where in as clear and concise n man¬ 
ner. $2.90. 

Infra-Red Photography, by 5, 0. 
Rawlings.^ treatise on the use of pho¬ 
tographic plates and films sensitive to 
infra-red. Exposure and processing 
are fully covered; formulas are given 
for sensitizing, $1,65, 

Universal Photo Almanac and Mar¬ 
ket Guidf. How, when and whnl to 
photograph in order to make money 
with your camera; where to sell dif¬ 
ferent types of prints $1 00 

Camera Lfnsls, by Arthur W. Lock- 
ell. Explains simply and tlearly^ yet 
with scientific accuracy^ all the unoer- 
lying print iples of lenses. $1,10, 

Champlin on Fine Grain, by Harry 
( hamplin, A ronipleie hand-iiook on 
the entire subject of fine grain, in¬ 
cluding formulas and bow to com- 
]»oiind and use them. 11.90. 

Photographic Hints and Gadgets, 
by Frapne and Jordan. How to make 
all kinds of photographic accessories; 
from film clips to cameras to lights 
mg equipment, and so on; 250 articles 
and nearly 500 illustrations. $3.70. 

Elementary Photography, by Neb- 
lette, Brehm, and Priest. You can 
learn much of the fundamentals of 
photography from this little book 
even though you have little or no 
knowledge of physies and chemistry. 
11.15. 


LurK-SiiAnr ($3 00) Light-tight sf*lf-clos¬ 
ing box for protection of pholographir 
paper wliile working in dark-room Automat¬ 
ically locks out all light, 
giving positive paper pro- 
union when cover is rc- 
1 eased Cover drops into 
light trap which prevents 
possibility of fogging pa¬ 
per Strips supplied with box permit sepa¬ 
rating different contrasts or types of paper 
Type now available for 8 by 10 paptr can 
be used for smaller sizes. Larger sizes will 
follow later. 


Photographic Enlarging, by Frank¬ 
lin 1. Jordan, F. R P. S. Ort« of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, many of them salon- 
winners, show the value of correct 
technique. $3.70, 

Portrait Photography, by H. Wil¬ 
liams. Fundamental print iples of 
composition and lighting, paving the 
way to satisfactory results in this 
particular branch of photography. 
$4 45. _ 


Prices Quoted Include Postage 



Utilo Filters, Comhination Lens Shades 
(filters $1.35 to $2 50 each, shades $1 j20 
to $2.00 each). Filters, available in three 
yellow densities, orange, red, green, and 
lilue, furiiiahed m sizes 22 mm to 42 mm. 
Metal-mounted, shp-on type fillera of solid 
glass dyed in the mass Featherweight metal 
mounts fitted with three adjustable prongs 
to provide firm and uniform grip on lens. 


We Can Simply Any Photographic 
Book in Print 

Scientific American 

24 West 40th Street New York City 

BeOKS___0OOK8 
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AMAZING VALUES! 

PRE.INVINTORY SALE 

In Rome nKKld*^, onl\ one of h kind avAlHble "Wi* 
Kotfffc'Nt prompt ftc'tlon for three euprr bareiiitm 
35 mm. CAMERAS 
w V2 9 lent JVonto ulnittor hAcelIpnt S 22.90 
lubillpLte w FS 0 leni ToniiMir ilHitter Kxrpllent 20 SO 
Uolllna 11 throm* w Fy 0 ('ouipiir like new 42 50 

Dolitim If ctirnnie w i‘'2 Contpur like new 60 50 

liplo &tudel E (hroine F8 5 Kxi'ellent 5ft 50 

Model 1> rs 0 reRiHtrred like hew 79 50 

Lrlttt MotlM O 3M F2 r«iil8l«re<1 like new 139 00 

(nntttx II f 2 Homi«r w cai« Kxeellont 135 00 

mmax 111 Fl 5 Konnar w cave KxiilIvnL 170 50 

Klhp Kxhkta F2 k TeMar like new H9 00 

WelM w 7.vUn Tp8mt F2 8 Conmnf Etcrllent 30 50 

Well Ini n /eUa Teiaar F2 H Oonipur Bhutier 
like lU'vv 74 50 

REFLECTING CAMERAS 

FxakU 11 w Tensar F2 K like new MOO 
Kxakta K w lllihar F2 Uk« new 160 50 

Truiupfreflex F4 *1 Hieloi like luw 14 05 
Trumpfreflex FJ T Pnmlar nev» 22 50 

2S\2*/* Tnnnpfreflex F8 5 (Vwipiir hew 27 50 

Alflflex F2 0 ronipwr. new 36 60 

i< 4 ,x 2’4 Hollclcord F4 5 I'ntiipur Kxirllent 85 00 

Korelle II Maar F2 0 like new 6ft 90 

Korelle 11 Xenar Fll H. like new 78 SO 

ROLL FILM CAMERAS 
> 1 rni fh«»e« l*ar\hln r r F3 S (’ompur 37 SO 

.\1 (HI liupeiial kiP ((iiiipiii, iu>u 24 50 

lS\-'3 llmuee F.l'• 1 Hmpui new 22 50 

lit \ P on r.MJ Halila r4 Ti <*(>ini>nr, new 22 50 

111 V I* nil 1211 Halda I"'!'* (.'imipur hew 25 00 

lit V T' on 1211 Hal da F2 W ('onipur new 29 50 

Irt ^ P on 120 III rax F2 » rompur, new 29 50 

lit! P on 120 KQiiRefliider Hlfor F2 OCotninir jh w 44 50 
]fr \ P on 120 ItajiireOndcr Wellur F2 9 ( ompni 
lilu new 55 00 

10 V P iin 120 HanneAnder HS Dolly Xehar F2 H 
I (irtuxit like imu 59 50 

1(1 VP on 120 Wrliax t A F2 8 Coiiiptir like 
«( w 49 50 

‘"in.t’i Sumr Ikomat Ter FS 5 (JmiiHfi, 

1 (ellt lU 85 00 

Mill orrtrra proinptH tilled Remll l>v rheik po^Ul 
01 rhpreKa inutiev older 
All Camarat Sold an Our Money Back 
10' Days Trial Basil 

LIBERAL TRADEON ALLOWANCES 
Wrlt6 for quofallona on ony oamero. 
Ians. onUrger. movU outfit or othor 
oqulpmont and lupplioa Our itock 
Inoludos practlfially every aooataory 
known to tho photographic world 


Abe CoHENls Exchange 

Ohi Nofi 14' 1 n/j hi i / 

143 FULTON SIRFFT NI W YORK, N, V 


PRECISA 


The Outatandmg 
Precision 
Miniature 
With Trigger RelrasOt 
Chtomtum pUted. 

12 i»l(l 2U X 2 * 4 " or 
lb plvl IffH X 

f’omhines nmooth 
tool-proof prvol 
«lnn operHllnn with 
unununl, ntrentii. 
lined rompHC tnewk 
Incliidei fuBt. roU 
or-corre<ted Anas- 
tUniAt. hiillt'lii 
Self-timer front 
looM roctiBlng 

With Trinar f/2.9 in Compur 
■hutter, 1-1/250 aec. ^36.50 

LEUDI 

Helps You Get 
the Picture 

In featlicr-Iteht, 
quick, accurate and 
han wide ligfit range 
Ideal for even (nm- 
era fan, for uiiy 
camera or film, un¬ 
der all light condl- 
tloufl You should not 
bo without It. 

Complete with ca'ie 
only $2.15 

for Literature 

MimoBR American Corporation 

Avs- New York 

—-_....__^_ 




Each 6Urr supplied with leather puree case 
without extra charge. Combination lens 
shade furnished in sizes 24 mm to 42 mm. 
Made of lightweight, strong metal finished 
in dull, anti-reflection black. Metal ring 
hiidl inside lltilo shade to take Utilo filler 
of same diameter. Leather case available for 
shade at 50 cents exlra. 


Pkici'i/ LltraI^iM' Ghatv De\eloper May 
he used below or above its optimum 
lemperalure without noticeable ill effect on 
negative In addition to grainless silver im¬ 
ago, a ‘^lain image U produced 


CovffItNATlON TaHLE TkIPOH AMI TiLT ToP 
(Complete, $2 (X), tripod or till lop sepa¬ 
rately, $1,00) • Mtasures inches, solidly 
built Has three removable legs furnished 
with rubber tips lilt lop of solid brass wilh 
swivel ball socku p( minting forward or 
barkward lilt of IflO degrees and swing in 
any direction. 


PtrtDifRfi Hardener for use in any ordinary 
developer. Has mild tanning action and 
inert ases resistance of emulsion to met bam- 
eal damage and differenceft tn lemperalure 
belween prt>ce9smg baths. 


Mlnpelsoiin SPELiif IIS's’ Both Lniversdl 
mitdel and Model C (for ‘speed Graphic ) 
now feature adjustable aplanatic reflet lor 
for at romniodaling differencfs in bulb sizes. 
New bulb aockel, with improved melhtid of 
making ctintacl. All wires removed fttun 
batu ly rase 

New model for 2 V 4 liy 3^/4 Speed Graphic 
Provides leatls and connectors for ftical- 
plane shutter <.ynrhroniza(ion in addition to 
standard fiont shnlter synchroni/alion Nor¬ 
mal iiperaiing ctuidiiion with twti cells in 
battery case, for using more flian on< bulb, 
ttr in other ca'^es affecting greater drain on 
the (ircnit, extension tube is provided With 
ibis lube, tase holds jliree cells 


Pkrijt/ Phicrano "Only single layer pan- 
clniunotK film in AmeriLa Inherently 
fine giain, is claim, obviates use of ultra fine 
gram tlevelopinent. Very short deviloping 
and fixing time eluimetl for il due to single 
layer td einulsitm 


Laroham r> by 7 ENLAin.nt ($2B9 00): 

For negatives up Jo 5 by 7 inches (13 by 
18 mil Hus double condenser; counter¬ 
balanced bead, tripod Huspension post for 
vibrationless manipulation, friction drive 
ftir micromatic focusing; horizontal projec¬ 
tion ; large lamphouse, and other features 
Double extension bellows permitting reduc¬ 
ing as well as enlarging. Oimplele with Bclar 
21 cm lens 


Mazdl Photo*lash Lamp No. 21 (20 
cents) Same size as standard 60 watt 
Mazda lamp; smaller than present No. 20 
Mazda Pholoflash lamp, yet gives more light. 
Lumen second output 50,000 to 60,000, com¬ 
pared with 45,000 lumen, second rating of 
No. 20. Light spread over longer lime. Peak 
of flash accurately timed. Lamps filled with 
foil which allow flashing by contact. *"Quick 
break*^ filament burns out almost instanta¬ 
neously after igniting flash material, thus 
reducing drain on dry-cell power. Manufao- 
tiirers claim ‘‘satisfactory pictures can be 


Si-Mi X-Y Reversal Com¬ 
pound enables you to 
process your Dufaycolor 
Film without removing 
the film from your tank. 


SfUtl 


CompUtaly 
eliminafet light 
flashing and re-deval- 
opmont. Process your own color film 
with SI-MI X-Y REVERSAL COMPOUND 
which in conjunction with the Dufaycolor 
Developing Kit completely develops Du- 
faycoler or any black and white reverse! 
Film in 15 minutes. Send for literature S-5 
at all leading dealers 

GENERAL DISTRIBUTORS 



RAYGRAM CORP 


I 


42 S FOUtTM AVI. MiWVOKClTY 


nBKsaKrra 

rsa 


Just out! Now Sprlfig-Svmmar •41- 
f ion of this groat catalog. Now with 
mere page*, wider soloctlons, still 
I greater voluosi 




BES 5 A 



Off# el fke many 
•eateffeael beysf 

Scutsfy, compact, streaml^ 
lined, self-erecting. Takes' 

8 pictures 2^x3V4 or t6 
lectures iy$x2% on No. 

120 Film ... with 3.5 lens 
and Compur-Repid shut¬ 
ter, built-in self timer. 
Speeds 1 to 1/400 i^^e4f 
tec.TftB . 


UJttQLCSflie m\Q SERVICC 

NI V'y' YOw K N r 4 (,nr A\\''/ H [ _ A l i a N a. 


I WHOLISALI RADIO SIRVICE CO^ laa. | 
I DefsIJlCf-lOO Steftb Ave„ New Yerk, N. Y. Z 

I Msk NtW Mil Ceteleg Ns. U * 

I Nome__ _____ ____ ■ 

■ nusi Slum D 

|Addfeit_ I 

iCffy---Sfefe_i 

limBMHHHMMBMMRin 
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• ALL METAl 

virtv0lly unbraakobl*! 

• STAINLESS STEEL 

won’t rust or corrodo in photo¬ 
graphic chofflifolsl 

• RUDABLE 

largo scalo, doorly nrarkod... 
icalo novor Immonod... ootior 
to road in darfcrooml 

• ACCURAn 

hunt by WfSTONI 

Ideal for use in beakers, tanks, trays. 
See It at your dealer’s, or write for 
literature. Weston Electrical Instru* 
ment Corporation, 634 FrelinKhuy- 
sen Avenue, Newark, New Jersey. 


PHOTOGRAPHIC 

THERMOMETERS 


Naux! BUr FAMOUS CAMERAS 

ON CREDIT 


• Owe a IcuBoas eoinera fw a small devra 
poyasat 12 months to par Trodo^la rout 
old oasMxal WilAo lev iuomolion oa tho 
camma that lalosotls yea, and details oi oar 
TimoPaymont Plan tor rospoosibU porsoas. 

Wsosssd tAfOKpA C c m imt d ml Co. 

ittiiii 4 60omm»wi, imi tt., Phua., ^ 

KORELLE 
REFLEX 
CAMERA 





Tbs earners they sre 

sll talkins about. Hss 

all the wanted features. 

Rsflen focusina. Focal 
plans (1/SOOtn) shut- 
tar. Twsivs picturss 
2yix2\4 inches on 120 
film. 8ss tbs Korslls 
before you buy. Cat- 
alpf 113 B-NA FUSE. 


BURKt Lr JAME:, !nc 


taken with aid of new lamp at distances up 
to 15 feet, using fast panchromatic film, //ll 
lens opening, and l/200th second shutter 
setting. Substituting ultra-speed panchro¬ 
matic film, distances can be increased to 30 
feel.” 


Masking Print-Fr\me (11.50): For nega¬ 
tives ranging from 1 by IMj inches to 
4 by 6 inches. Equipped with adjustable 
masks. Permits quick cropping of negatives. 
Lengths marked off in inebeH along each side 
so that print may be made accurately to 
desired dimensions. 


Optilitf Photo 
Enlarger: Said 
to combine scientif¬ 
ically controlled en¬ 
larging facilities with 
tilting arrangement 
making unit adapt¬ 
able lor projection. 
Enlarger has special 
patented scratch-and 
diisl-pruof film hold¬ 
er, scientifically de¬ 
signed cooling sys¬ 
tem, and separate precision focusing adjust¬ 
ments for lens and projection bulb. Negatives 
receive illumination by means of 50'Candle 
power low-voltage bulb and double con¬ 
densers. Enlarger available in Junior and 
Standard De Luxe models, both taking nega¬ 
tive sizes from 35 mm to 2^/4 by 2V^ inches. 



De Luxe Darkroom Outfit ($9.75) : Pack¬ 
aged in substant ial wooden box with 
dark walnut finish. Includes: New masking 
print-frame; new safelight with bulb and fil¬ 
ters for use when handling paper or film; 
three 5 by 7-inch steel trays finished with 
white, acid-resisting enamel; one dozen-sheet 
package of four by six-incb Convira paper, 
one two-ounce bottle Rodinal developer; five 
M-Q developer lubes; one ^/'li-gallon size can 
of acid hypo; one eight-ounce footed glass 
graduate; one 10-inch stirring rod; one 
Stainless steel thermometer; two stainless 
steel film clips; one four-inch print roller; 
four 12 by 12‘jnch blotters for drying dull- 
surfaced prints; one 10 by 12-jnch ferrotype 
tin for drying glossy prints; one copy of 60- 
page, illustrated handbook, “Developing and 
Printing Made Easy.” 


Fedco Adjustable Developing Tank 
($3.75): Snap-lock cover makes tank 
light-proof. Tank made of Bakelite; will not 
warp. Has wide funnel for filling and side 
vent for pouring. Gimplete with agitator rod. 
Center core hollow to permit insertion of 
thermometer. Spiral feed reel adjustable 
to all sizes from 35-mm, 36-expo8ure rolls, 
to No. 116, inclusive. Distinguished by red 
cover. 


Kodachroml, Professional, Daylight 
Type: Now available in following sizes: 
2% by 3^4 inches; 6.5 by 9 cm.; 9 by 12 
cm.; 3*4 by 4*4 inches; 4 by 5 inches; 5 by 7 
inches, and 8 by 10 inches. Can be used in 
ordin^ cut-film holders, with any good 
anastigmatic lens giving critically sharp defi¬ 
nition. Weston rating 5; average exposure in 
sunlight for average subject is l/2Stb second 
at Color balance adjusted to praduca 
eorreet rendering wHk averaga noon sun* 



• • • enableB all BpecUAorg to enjoy 
the bHow no matter where they ritt 

• The new Wide- 
Angle beaded sur¬ 
face has greeter 
alt - over brilliance 

• Spectators can 
now sit over to the 
right or left and 
still see the pic¬ 
tures clearly—^e 
sketch tells the 
story • With the 
new Britelite-Tru- 
vision Crystal 
Beaded Fa brie 

g NU-MATIC box-type screen sets up on any 
convenient support • Four-point suspension 
assures even surface • 30x46 inches • See 
NU-MATIC at your favorite camera store. 

$17.50 

(Other sizes priced In proporHon) 

Write for cataiog^ S*A*3 




MOO’S M-Mrtal 


ENLARGMG FRAME 



a A4tmo to 11 x 14 incAcj 
a Dull whtto fooifing gmrfoet 
a Ptn-point $horp imsg0$ 



Enthusiastic users from coast to coast are 
praising this magnificent Enlarging 
Frame. All-metal precision construction 
assures utmost accuracy through perfect 
alignment of sliding arms and marginal 
controls. 


The lAgy Way ts fnmx eni Prelwt f Ihe 

The MASTERSLIDE 

fintirely eliminates tape, pesffe, bind¬ 
ing, Couldn't be Simpler: lust snap It 
In end film Is reedy to prelect. Cen^ 
■lip or shift. All fieri, eeomkm pleteck 
New gffDUCEO price, per 


Jfetf Orders RKesi o/ MkrUtippig odd 


K A*I*K 0 

__ 


*' . . a' 
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Photography 

for Fun and Money 

ly A* Prcdvrick Collhit 

A complete guide, for the beginner 
and advanced amateur as weM, on 
successful and profitable photogra- 
pliy Encyclopedic in scope, it ex¬ 
plains the various kinds of cameras 
and equipment, the principles of 
lenses, diaphragms, stops, filters and 
accessories, covers every phase of 
taking the picture, processing films, 
printing and enlarging, 3-coIor pho¬ 
tography, special effects, etc, etc A 
full chapter is devoted to motion 
pictures Completely illustrated $3,00. 

D. APPLnON-CINTURY COMPANY 
35 West 33nd Str««t, N^w York 


UNIVERSAL 

PHOTO ALMANAC AND 
MARKET GUIDE 
1939 

A mateur photographers who 
L feel that they should be able 
to make money with their cam¬ 
eras will find in this book many 
hints that vriti be of value. A series 
of articles tells what* when, and 
how to photography how to sell 
vour photographs profitablyy how 
handle your eqnipment, what 
picture Journalism consists of 
and how to make contacts with 
editorsy and many ‘cuher things 
that the would-be photo journal¬ 
ist will want to know. A pictorial 
section presents some of the work 
of this 'oountry^s foremost pho¬ 
tographers; a large formulary 
gives in compact form most of the 
standard formulas. The market 
guide section tells who purchases 
what kind of photographs, ap¬ 
proximately the price paldy and 
gives other pertinent data regard¬ 
ing hundreds of publications that 
are in the market for photo¬ 
graphs. 


$|.aD| 


pmtpald 


Order direct from 

Scientific Amebican 
M VMt iojlk St, N*w V«A, N. Y. 




light, though certain filters are called for to 
compensate for variations in daylight color 
with different conditions of weather or sub- 
ject. Moderate contrast and fair latitude. 
Packaged in boxes of six films each, box also 
containing envelope for returning films for 
processing. 


Lafayette TwiN'Lite: Provides means for 
mount ingtffamp reflectors of clamp-on 
type. Extended to full height, tubular steel 
stand elevates lamps to more than six feet, 
telescopes to any intermediate length and 
when folded measures only 21 inches over¬ 
all Tnpod base lorkefi automatically when 
open (or use Each section of telescoping col¬ 
umn equipped with pressure clip to lock it 
in position after adjustment tor height Re- 
fierlors clamp on 20’^-inch cross-arm, one 
or two lamps may be used as desired. Weight 
of stand slightly over one pound 


Tfxhniscope* For micro- and macro-pho¬ 
tography. Combination unit comprises 
equipment for taking pictures through the 
microscope, making or 
copying stereopticonslides; 
making clnse-up photo¬ 
graphs of small objects; 
copying letters, manu- 
Mcnpis, and book page** 

Said to be particularly use¬ 
ful in reducing pro|eclion 
slides of old standaid sizes 
and X-ray fdm^- to the 35- 
mm miniature standard size 
Sliding focus ‘‘head” can be 
adjusted to vertical or horizontal position. 
May also be removed and taken into the field 
for use With tripod in photographing small 
objects 




TmtRhT Modei. 8-mm Fii mo Mo\ie Cam- 
fKA Featured is a lens turret atcom- 
modatmg three photographic lenses and 
carrying three positive 
view-finder objectives. 

As turret la rotated, 
bringing a photo¬ 
graphic lens into 
position before the 
apart ure, i he correct 
view-finder objective 
is automatically posi- 
tioneti. Permanent crit- 
iz'al focuser located 

horizontally opposite photographic aperture. 
Positive type view-finder projects picture 
area m such a way that it cannot vary with 
angle at which rye looks into eyepiece. Two 
models of the Turret 8 offer two speed ranges 
of four speeds each: Model 134-K—8,16, 24, 
and 32 frames per second; Model 134-J— 
16, 32y 48, and 64 frames per second. Each 
model furnished with one lens: 12^A-mm 
//2.5 U. F. Myal Anastigmat, and corre¬ 
sponding view-finder objective, as regular 
equipment. Additional lenses are offered as 
supplementary equipment. 


Jiffy Stmt Bimpirs ($1 50 box of 18) 
Metal binder for framing 35-mm color ! 
and monochrome slidcH. Slide is placed be¬ 
tween two masks and two cover glasBes and 
put innide binder, edges of binder are then 
simply bent down with fingern or pencil. 
Kit contains 18 aluminum binders, 36 sil¬ 
vered masks, and 36 t))in rover glasses. 


—FOTOSHOP’S— 

SniINO CLIAN-OUT SAW 

Iprieg liovs•-dacmlng hara tnasms 
Comara borgoilns gulora for youl 

WeVe desnlng out our loagnlflcent stock of naw 
and used cameras, lenses, enUraers, fotoaraflc 
aceeeeorles and fotogratio goods of every descrip¬ 
tion—on practically all items we’ve ilaah^ 
prices without mercy, regardless of cost I 

Typical of Hoiidrocls of Voloo« 
io oor Spriog Clooo-Oot Solo! 

so mm Klour f4 tens $ 44.M 

;i1 mm fJ H Hiogoii Cbnt«x lens 7S.aO 

CnnUE 1 t2 Honiiir lent 
('untMk Ifl. ri 5 ttonnir lens 1/1.00 

AuUimatlo Holletlfex fS 5 Tesssr 0Z.OQ 

KxAkte li. m B SSelu Tesstr Itns ^.50 

GxSrm Zees, dble ext It Kelos Tesiir 
lens, del MCt Compur NKW 20.90 

Write for Fotoi^hop Bargain News R29 listing 
hundrods of bargains In nUU or motion picture 
camera equipment 

All Four Fotoshop Advantogas Ara Yours 
In Our Orool Spring Claon-Ouf-Solol 

1— Free oamprehtnilvs, personalized Instruction 
with every purrhaHu either by mall or In our 
Htores 'BlveTi bv Fotoshop s InsUtute of the 
( atuera (ftee below) 

2- Guaranteed Savings— BT^Y WITH CONFI- 
I>KX(’K AT KOT08HOP—If wllhlu one month 
>oii (an dupMoats vour purchase fur lets, we will 
reluud the difference 1 (Publiahed prUe.s prevail ) 

"Our lO-dny free trial avol(is daugcni of 
’’blind” buying! 

A —AmerUa's most liberal trade-lu allowance. 

HAIL FOrOSHOf 
INSTITUTE OF THE CAMERA! 

Fntoshnp h great contribution to fotoffrafv, offers 
LXitert practical liistrudlon In every phase of the 
lantera art fimrses adapted to beginners and 
adianted workers Modern tullv-equlppid dark 
riiuius and studio Non-profit tuition fees Home- 
study courses for uon-reHldenla. Free brochure 
describes courses in detail 



CLIP ON THIS LINE I 

FOTOBHOP, Ins . Dsst 629, 18 E. 42d 6t New Ysril j 

□ Hu«h Fotoslwip Barauln News 620 | 

□ RuHh bLxrklel dourrlhlinK Foptshop Inslltuta uf the j 

( roiirstN in Fotoaiufy . 

□ Head booklet dcRcilblna Fiee Courses I 

Print name and addrr^a ilearlr In maraln—paat# iWa I 
portion of sdLertlNement on pusU anl and mall i 

to Depl I 

L_J 



New Darkroom Aid 
Lock-Sharp 

A Lighf-Ttghf, Salf-Closing Box 
For Photographic Paper 

A new convenience and economy Ne more 
re-wrapplag ef paper each time a sheet Is 
taken eut. LOCK-HHABF Is a llght-Uflht, self* 
closing box, ('Over automatically locks but all 
light when released. Sturdy wotuien construc¬ 
tion. Convenient for all alze^ of photographic 
paper. 6'^ x 10", price $3 For size 11" x 14'', 
$4.50. At your dealer or direct from us. (Mada 
by makers el fameus SEE-SHARP and PIQ- 
SHARP.) Write for FREE descriptive circular, 

R. P. CARGILLE 

papL 2208 K, 118 Liberty $t, New YerN 
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writes Leurence Uppmcott of Haddon> 
field, New Jersey. "The Kelert Micromatic 
Speed Flash makes it possible to get those 
natural expressions so essential in chil¬ 
dren's pictures." 

'i he accurate e^actJy tinieil K.il.irt Muto- 
1 ) 1 .itK Speed Flash is built (Ui .sound en- 
Kitieenni? principles, mcrhnmt.il m at lion, 
like >oiii shutter 

TKetl by tens of thousands of satisfied 
cnnier.i fins Bejs'in now to cxiicruntc the 
thrill of t.ikinfif unposed ‘speed Fl.ish pit- 
(urts Attaches to pratticallv every carn¬ 
et 1 , siniplt. to operate, onlv $13 ^0 

no YOU KNOW von t m ntnv install 
a Kalart Lens-Coiiiilcd RariKe Findtr vour- 
self on alnuist any film j) uk and plate 
i..unei a 

A simplified instalhition jirotediire is fully 
des^riheil in a hook of sixteen paRcs 
packed with every KaiiRC Fitider Assem- 
1)1 V. Install it vourscll Model “K ,Svm- 
ehronued Ran^e hinder only $18 00 

See your dealer or write for descriptive 
folder The Kalart Company Dept S-2, 
915 Broadway, New York, N V , or Room 
619 Taft Bldg., Hollywood, Calif 
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PHOTOGRAPHIC DEVICE^ 
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a Victor 

Mioflecior 
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for No. 2 
Phofoflood lamps 

A MARVELors value for amateur plio- 
lographers who lake pjetureK in¬ 
doors. The grealer intenRity of light, 
longer burning life and ahorler expo¬ 
sures which No, 2 Photoftood lamps 
provide, make this VICTOR Light 
verv p<on<iniiral to use. It has an 11 - 
inch polished reflet lor, frobted inside 
for o\en illumination; new friction- 
hall swivel ond strong spring clamp. 
Attaches instantly to any convenient 
object. Swivels in every dirct lion 
Without lamp, at Camera stores, 

VICTOR No. 250 ... . $2.50 

P^r<f« for UlMBtrotod foldmr dotfrlbing 
entire Unm of Clamp-on and btand Vnltt 

J«s. H. Smith & Sent Cerp. 

ratfaa 8t. CrUilili, Indtowa 



JA(X)B DESeniN, conductor oj onr "Camerti Angles' department^ wdl 
answer in these columns questions of general interest to ainateur photog¬ 
raphers Ij an an steer is desired by mad, enclose a starnped, addressed 
envilope Queries should be specific, but Mr, Deschin cannot undertake 
to draw (ompansons between manufartured products nor to advise on 
the purfhnse of equipment or materials .—The Editor. 


Q, What are the advantages and di;*- 
advantage« of hypersenHlli^ing film in 
order to increase il» speed?—J. C. 

4. The fact made publit by Agfa Ansco 
ReM‘Qrrh Laboraionts that liiin einulhiun 
subjected to the action of mercury vapor can 
be increased in sensilivity from 50 to as 
high as ].50 peicent of the original spetd, la 
obviously a boon where great film sensitiv¬ 
ity is required, 'fins is the great advantage 
of the proces*^ Another is the fact that if 
a roll of film is known to have bitn under- 
<*xposed, the hypersensili/ing treatment con 
be applied after exposure to "add*’ tile rc 
quin'd sperd up to as much as 100 percent 
or double the speed of the film when tx- 
posi d Also, the maximum efftil of the 
process js obtained by treatment both )m fort 
and after exposure of the film, bringing addi¬ 
tional speed up to 150 percent. The disadvan¬ 
tages, if BO they may lie called, include the 
li ngih of the bvpersensili^ing period, 30 
liourB for loosely rolled, uncovered film, and 
from 6 to 8 days for paper backtd spools 
or 35>mm magazines, and that if tin re is 
too great a lapse of lime (thre< to four 
weeks) between the (ompletion of hyper- 
hcnsili/alion and actual exposure of the him, 
the added speed wears off 

Q, Our high aehool is planning to 
purchase a camera suitable for taking 
all pictures needed in their year book. 
We lake most of the pictures indemrs. 
The camera should be one that will take 
both group pictures and portraits. I 
should appreciate it if you would give 
the approximate cost of such a camera 
and the names and addresses of dealers 
handling these cameras.--^R. F. 

A. A proper reply to your inquiry can be 
made only with a knowledge of Revernl faii- 
tors not included in your inquiry; namely, 
the amount of money you are willing to 
spend on this equipment, the wze negative 
you desire and whether you wish to pnnt 
by contact from relatively large negatives 
or to make enlargements from smaller nega- 
tjv<*s. In the latter case, of course, you will 
require an enlarger unless you intend to 
have the processing done by a photo finisher. 
Quite a number of camera types are suited 
to the sort of work you have in mind, from 
the 35-min miniature up to the professional 
8 by 10 . Generally speaking, for group and 


single portraits, a view camera affording 
negatives 4 by 5 or 5 by 7 inches, or a film- 
pack camera exposing negatives 3^ by 4^/4 
or 4 by 5 inches, either camera equipped 
with a lens of at least / '4 5 maximum aper¬ 
ture, Bhould be most suitable and b'ahl ex¬ 
pulsive for the kind of work you indicate 
We are assuming that ibe lugHlivts are to 
be printed by contact. We refer you to the 
advertising <oliimns of this maga/me for 
dealers who handle vanous types of cameras 

Q» When UBing glossy bromide pa¬ 
per, 1 find it has a bail curling tendency 
which makes it difficult, after expos¬ 
ure, to immerse it properly in the de¬ 
veloping solution; that is, to insure 
the developer covering the paper evenly 
to the edges from the start. Can >ou 
suggest how the paper may he straight¬ 
ened to avoid this inconvenience?^- 
D. C. K, 

A. One of the surest ways, of course, is 
to make up a gcnermia volume of developei 
solution (which is rather wasteful), so that 
even if the edges of the paper do curl con¬ 
siderably they will he siihmerged by ihr 
depth of the bath, aided by quick manual 
immersion. The problem is to flatten out the 
paper before the di veloper has a chance to 
do its work. WhaFa wrong with immersing 
the exposed paper in a tray of plain water 
and when the paper has becom< water- 
snaked and, as a con 8 equence 4 straightened 
out, slipping Jt into the developer’ Make 
sure, of course, to drain the excess water 
from the paper as thoroughly as possible, 
before immersion in the developer, to pre- 
v<mt undue dilution of the latter. 

Q. In copying articles from journals 
I have used contact paper to xnaki^ a 
negative from whicli 1 make a copy of 
the article which 1 want to keep. In 
making my negative 1 place a piece of 
sensitive paper (Velox No* 5 single 
weight) sensitive side toward the print* 
ed matter and have the light pass 
through the sensitive paper; thus the 
black of the printed matter absorbs the 
light and the paper remains light on 
being developed. Where there is no 
printed matter the light is refieeted and 
the sensitive paper becomes ble^ wheskt 
developed. Is single weight ^ thitmest 
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paper avaiUble* as llie paper I now 
u«e Ifl bulky to go into Rles? 1» there 
a Nensitlve paper made which wilJ fold 
without cracking, which 1 can use for 
thU purpose?— W- A* R. 

A, Papers of the folding-wiihoiit-cracking, 
thinner-than-flingle-weight typo are East- 
man’s Solar Bromide or Line Solar Bromide 
(for contact printing), with dead matte 
surface; and Agfa’s Noknhne and Defend¬ 
er’s Document, both the latter in seini-matle 
surface. We notice that the sample print 
which you sent with your letter is on glossy, 
singlt weight paper, ferrotyped Unless you 
have a special reason for u^jng a glossy 
paper, you will find the matte and semi- 
inalle papers more suitable and po'^sibly 
03*1107 to road Besides, those are the only 
surfaces m which the paper you pr»‘scnbe is 
available. We observe in your print, also, 
numerous out-of-focus areuft which wi r< 
piobably caus(*tl by improper contart be- 
twM n the maga/me page and the “negative’ 
paper W<* would suggest the use of glass to 
iiold paper and subject in coni net and 
wf ights or proHsure of some sort on all four 
Sides, in addition to a flat surface on which 
to itsf the magazine Since you appear to 
be doing copying by this method right along, 
we belj<‘ve you would find il advantageous 
to construct a printing frame of the conven- 
Uonal type but with an opening at the side 
for tile pages on the other half of the hind 
ing as well as the luilky and inttrfenng 
iufuling ba< Iv 

Q. Enclosed are three photographs 
taken with a pholoflash hull) at //ll, 
bulb exposure, and all taken within a 
few minutes apart. You will note that in 
one print the candles are correctly regis¬ 
tered and on the other two there appear 
streaks as though the candles were 
blazing away but the effect does not 
register as coming from the candles; 
in fact it looks as though there were 
more than the aetnal number of four. 
The candles were just lighted and were 
burning very low. The suggestion that 
the camera was moved during exposure 
docs not seem to fit the occasion as the 
4»ther objects are all sharp. Can you 
offer any explanation?—-F, K. 

A. From the streaky appearanre of the 
flames and the fad that the flames seem to 
be “disengaged” from the candles them¬ 
selves, our guess IS that you lield the camera 
in the hand, using an ordinary hand flash 
The shutter being open for some time before 
you actually set off the flash, the candle 
tiames were registered on the film and since 
you moved the camera, this registration ap¬ 
pears as a streak The other objects, as you 
say, are all sharp hi^cause the only illumi¬ 
nation they had was that of the flash. 

Q» Can you tuggeat a auitable mate¬ 
rial other than galvanixed Iron with 
which lo line a dark-room aink?— 
F. R. F, 

/f. Several workers wo know have had 
< minently good succesa with sheet lead for 
this purpose. This material being practically 
inert to acids, other than turning black 
^here the acid is spilled upon it acciden¬ 
tally, no protective coating is required as 
m the case of such metals as galvanized iron, 
bead lining ig easily worked because it is 
relatively soft. However, because of the 
hazard of cuiting holes in it by accidental 
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dropping of sharp or hard objects, some 
consider the material to be unsuitable for 
the purpose. On the other hand, since most 
sinks of the dark-room type are usually pro¬ 
vided with wooden racks upon which trays 
are rested, the danger mentioned is largely 
minimized. A suitable thickness for dark¬ 
room sink lining is l/32nd of an inch. 

Q, I am g^nsidering the purchase of 
an enlarger for my camera and would 
appreciate it if you could give me some 
information as to where, what, and the 
prices of some enlargers. My camera 
takes a 214 by 4H negative, and 1 
would like to have an enlarger to take 
this and smaller, if possible.—R. J. C. 

A. Wr* do Ti<a know of any enlarger npe- 
nfirally designed to take the negative si/c 
Httomniodated by your camera. In »*e]tclmg 
an enlarger, therefore, i! will be nere‘*Kary 
foi you to make a compromi'-c and to pur 
rha'*c an enlarger taking negatives up to 
the longest dimension of the negative made 
by your camera, which would mean a bhorl 
diniension of 3^4 inches In that case, of 
( onrsc, you will need a spetial mask for your 
negatives Since 2 *'2 by 4^/4 inches is a 
rather odd si/e these days, you may find that 
m enlarging you habitually crop a portion 
of the long Hide anyway If that is the rase, 
jxThaps an enlarger of the 2^,4 by SM or 
2^ii by 3V^i inch si/e might do. This is not an 
unreasonable asBumpbon, by the way, wil- 
m^sH the nunurous instances in winch the 
popular 2^4 by 2 */ 4 -inch negatives are <n- 
larged, not square, but to a vertical or hori¬ 
zontal rectangle Any of the photographic 
supply houses whose advertisements appear 
in our i ohimns will he glad to furnish litera¬ 
ture and puces on request, 

in ordering from a glass company 
a large sheet of photographic ground 
glass for a special purpose 1 have In 
mind, how shall 1 specify my require¬ 
ments?—L. A. S. 

A (»round glass m prepared in several 
grades of fineness; the finer it is, the more 
ixpensjve. For be&l results, when used for 
photographic purposes, it is necessary to 
specify “mudground” glass. This is the most 
txpensivo and is not kept in stock but must 
he prepared on special order, except in the 
ordinary sues used in conventional cameras. 
Ilf)wever, It IS well worth the extra cost. 

In taking picturea of amall ani¬ 
mals and birdfl by remote control or 
otherwise on the sly, I find that the 
subject is frightened away after the 
first shot. It seems that the noise caused 
by the reflex mirror flying up against 
the ground glass is a little too much for 
them. Is there any way 1 can mufHe 
this noise?—C. S. K. 

A, \ou probably know that an eveready 
loBlher case, wiih its felt lining, is fairly 
effective m sofiening ihe noise to a moderate 
extent. But if you do considerable work 
along these lines, we would suggest a dt'Vice 
homelbing on the following order: Construct 
a box just big enough io take your cam¬ 
era, and line the b<»x well with 'i^ome 
noise-absorbing material. Provide openings 
for the lens and the cable release, making 
your focusing arrangements in advance. Of 
course, the design should also include some 
such arrangement as hinged doors to pro¬ 
vide fur insetting and removing the camera. 


Half THE PRIZES 
WENT TO ROlLEt 

CAMERA OWNERS! 

★ 

As \ou may have notued on pages 182 
and IM.S, jusj half of the six cash prizes 
in Scientific American’s Third Annual 
Contest were awarded to Rollei pictures 
Considering the fact that scores of dif¬ 
ferent cameras were used by the con¬ 
test ,ints, these figure.s are \ery signifi¬ 
cant Let’s anahze the awards 

Uf Prlia in Group I (Portraits) was given 
to ^ ]>uturc niiidc with a Rollaieord. 

2nd Prita in Grouj) IT (J.andscapes) w’as 
.nN.trded to a picture nia<k v\ith a RollaMax 
tain era 

2nd Priza in Group ITT (Natural History) 
vas injdi uitli a Rollalcord. 

(U tlie 1*^ jnctuMs aiAdided Honorable Mtn- 
tM)n four wtre made with Rollolcords—and 
♦wo with iht Oolllno (anothci camoia dis- 
trihuUd by Uurkigh Brooks, Inc ) 

WHY SO MANY 

PRIZE-WINNING PICTURES ARE 
MADE WITH ROLLEI CAMERAS 


Koljf 1 Is tilt original iwm-kns rt Ik x rann ra— 
Mill the only one that has a sej^aiato and faster 
focusing lens which rendtrs a brilliant image 
on the ground glass regardless of tlie dia¬ 
phragm optning Ik mg used on iht taking It ns, 
and even under jxxir hgluing conditions 

W’ith a Rollei camera you actually set each 
jneture before you make it And you get 12 
mgatives in tin iirartiral x 2^4" 

(6x6 cm ) sue on a roll of standard, eco¬ 
nomical 120 film 

Rollt 1 rannras are now widely imitated But 
iKint of the imitations tv<n appri>aches Rollei 
cauKias in (lualily 01 p»rfonnanri Ask your 
dialer to show you ihise latest Rolleifltx and 
Rolleieord cameras ’ 


Tha Naw Automatic RollaiRax IS stream¬ 
lined No ])rotrudmg gadgets Evtrything is 
l)Uiit-“in—entirely out of 
the way and jtrotc'ctcd 
M ith /.eiss Ttssar f/3 5 
lens m Compur Rapid 
delayed-action shutter 
(speeds from 1 sec to 
1 ^60), eornplc'te with 
CUM $130 

Ntw 4x4 cm. Rollal- 
Rax, with Zeiss 'T essar 
f/2 8 1tns $10S 

Rollalcord II with Zeisn 
Triotar $45.00 

Rollotcord lo with Zeisa 
Tnotar f^4S $47.50 


BURLEIGH BROOKS 

IN c o a rai AT c D 

127 WIST 42'^STWfTT NfW VOMK 
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A Monthly Department for the Amateur Teleseope Maker 
ConHucled by ALBERT G. INGALLS 


C ONTRARY to the kind of opinion lliai 
might be offered fiy the overage per¬ 
son having no background about tele^cope^, 
if yon wanted lo design the one single tele¬ 
scope that would make visible at one single 
view the greatest number of stars, you would 
not employ high magnifiralion but low 
Taking several governing data 
aa tbe basis of the design, it is 
possible to figure out the exael 
cliaraeteristKs of siirli a 
seope, and ibis is just wliat one 
of the aiitbors of “Ainaiem 
I’elescope Makmg A(Uanted, 
the rompanion volume lt> ibt bf- 
gmner's book “Amateur Tth 
seopt Making,” has dont in thji 
hook This tiieKcopt Is namotl 

the “RKI'.” t>i “Ritlus! I lehl 
Telest opt' ” 

The heginru r usually ttuiJs to 
crave high magiufu aticni and, 
when tlie RFT with its hiw mag 
nifiralion was first dtstiilH'd 
somt amateurs lusitaitti to 
makt It, kuov\’jng perlia|ts that 
lilt ir lit ighhors anti fnentls 
wouhl rate thf m low when tin y 
heartl tiu answer tt> tbe jnevita- 
hb question, “How murb dots 
It magnify ^ ' However, the RM , 
magnifying J") m so tltameieis. 
beromes popular anti is used usu 
ally as an atlpintt to the r< gu 
lar” New(t*nidn magnifying of) 
to 100 diarnc It rs il> toinph 
inenl in fat I 

S Vt'alkdt n. of ] ondtni, lias iltstribed 
ht'rt in pipvioiis numlii rs stvttal modifira- 
lions of tile RKP, and nt>w comes his Hirsch- 
chan HFT The Ht rst in ban tvpe of t< h st ope 
has bad a had reputation perhaps it can 
partly rt form Walkdeii wiites 

“Rt'gaiding RFT’s Th< sc inslnunenls 
netd not he of only the ref rat Itir and New¬ 
tonian types, tbt're is anoilier dass of instru¬ 
ment, the Herscheban reflttlor, which very 
much claims atlention ll does so rhiefly on 
at count of itH hnibanty, due to the ahst in i 
of losses of light })V flat tdisinirtion and hy 
flat rt fit t lion In the ^mall m/es q is nearly 
as hriDiant as a refractor, and in large si/es 
rntire hnlliant Betause it needs only a mir¬ 
ror and eytpieet* its etinstiiiction is easy 
and IS further made tasy, comparetl with 
the Newtonian, brraiise tlie mirrors of long 
focus liavc only shallow spherical curves to 
he gioiind, and need not be parabolized like 
the deep, short foeim mirrors and mirrors 
matle for higii magniiiratums Of course, the 
notable weakness of the* Herscheban has al¬ 
ways been its defective definition, due lo the 
oblique view and the use of ordinary astro- 
nomical magnifying powers, hut that can he 
minimized hy giving the mirror a proper 
focal length Then, with thc^ very lowest pos¬ 
sible power® (which arc precisely those of 
the RFT’a, only 3 5 pcT inch of aperture), 
the defect in definition—an occasional trace 
of cocked-hat shape in the star images— 
must, in many opinion®, he considered suf> 
ficiently iinobtrurtive 


“In Figure 1, a graph of focal lengths for 
different aprrluies, a curve marked CDH 
(standing for “good definition flersehcdiair’) 
tells the focal length considered necessary 
for good definil ion, hen ause it makes llit* 
ohliqiK angle, hki or, nr KJ\ in the corner 
squat diagram of Figure 2, not more timn 



which focal lengths are also indicated, 
is the preferable type of RFT. For it, 
F=6rt IS assumed, but F=:5<i®/(fl—1), 
><hoyyn in (he 6° doited curve, may help the 
reali/aiion of finer definition in these small 
instruments Newtonians of greater than 
aperture are rivals both for shortness and 
definition, hut fade out in both these advan¬ 
tages at over 10" to 15" aperture, and of 
course are liaider to construct 

“When the F inches of focal length of the 
Hersi helian of a imhes aperture js settled, 
the foi al ratio r^-F a and the width KK 
across the lop of the instrument (see llu 
squat diagram 1 may he calculated as 
0 3r a -f 3 m< hes. The top diameter of 
the main tube at the focal distance, or di¬ 
ameter /iA, IS then a -f* f'-5 imhes, ami the 
diameter of the foral image, EL, is c 5 
iiulies The minor has to be lilteil toward 
the little cross, midway hr I ween tlie points 
A and H, wlmh points are at the centets of 
the main tid>e and ihr eyepicte tulie The 
distance AIK winch will he found after 
using llu above lules, allows room for the 
side of the ohsc'ivcr's head, as he obseives 
with his hack to the sky and with the star¬ 
light coming into the main lube over liis 
shoiihh r 

“The three black dots of f'lguie 1 are for 
general purpose Rf I’s of the different types 
of tcleseope 

“'J'lu lyepie^e is to he cahiilaled bv llu* 
simple rules already given in ‘A'l'MA’ for 
tlie Ollier RFTs of the same aperture and 


Hboiit 6" This angle has lieen 
judged in tests to he the best 
(nU non of definition. [ The 
squat diagram is not to scale 

E'd 1 The formula used for 
the curve in Figure 1 is F=: 
(7 5a' M5a)/ {a — 1..5), but 
llie curve, read to within a few 
jiiclies, serves as well as the for¬ 
mula H with this focal length 
the instrument la thought too 
long to manage, Icha focal lengtli 
can he used—with leas, however, 
to he expected in the way of 
fJehnition; but less length than 
tlie FDII (poorer-defmition Her- 
‘‘cheiian) curve of the same fig¬ 
ure is not recommended The 
forniiila for that curve i® F:= 
(4 5ff'' + 9a)/(rt — 09), allow¬ 
ing the oblique angle a. to be aa 
great us about 10°. 

“From 5" down to 3" aperture, 
the upper limit of focal length la 
at the thick straight line marked 
.1, unless an eyepiece wider than 
alioiii 3" is not minded. From 3" 
down lo 2M{" aperture the upper 
limit of focal length is at the 
thick straight line marked a —- 
unless an eyepiece wider than 
I he aperture is not aninded! 
Actually, at less than V aper¬ 
ture, and certainly at Im than 
3" aperture, the refractor, for 
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fucal Jeftfth. Th« little 4iagoiial lined at the 
\ery top ol Figure 1 indicate some eyepiece 
buefi. the abbreviation meanings aa 

will be quite obvious, eyepiece sire. For 
similarly good definition all over the field 
rhe eyepiece really needs directing at a point 
about half way from C to F (squat dia- 
f^raxti) but its best direction is easily found 
on test* 

^t is a good plan to give a Herschelian, 
especially a large one, a focal length accord' 
ing to the heavy dashed curve for medium 
definition (drawn freehand in Figure 1, not 
calculated, but formula is F=(5a^-|-15o) / 
{a —2) inches); as, for example, like the 10"' 
instrument illustrated in Figure 2; and then, 
if the definition is not quite all that is 
wanted, move the eyepiece closer, so that 
the head iniercepts a kttle light. The better 
definition may be considered ample com* 
pensation for the little loss of light not ex* 
(Ceding, perhaps, 10 percent. In larger and 
larger instruments, more and more of the 
observer may in this way intrude into the 
main tube till, at some aperture, perhaps 
alxiiii 100*, the observer may entirely enter 
the tube. After that he may go to the center, 
lo ob>»erve from there, just as already 
planned for the 200", and then have no 
obliquity of view to cause loss of definition. 

*The two 5" RFT's illustrated in Figure 2 
show how small instruments of identical 
aperture compare in length and si^ of eye¬ 
piece, one telescope made according to the 
(',DH curve and the other according to the 
/'/)// curve. The represents the impor* 
lanl little general-purpose Herschelian 
RRFT—superior, at least in illumination, to 
the Newtonian general-purpose RRFT. It is 
not according to the GDH curve, but it can¬ 
not be made longer without becoming un¬ 
wieldy and requiring a dreadfully large eye¬ 
piece A small number may prefer this 
Iferschclian to a refractor of half its length, 
on account of the comfortable downward 
>^ew, and some may like to bring the eye¬ 
piece closer lo the main lube, even ihougb 
the head does then intercept a little light. 
One ideji for keeping the head out of the 
light when the eyepiece is thus pul closer, is 
to incorporate with the eyepiece a compound 
achromatic prism, bending the light outward 
through about a dozen degrees and itself 
absorbing very little light. Some such prism 
can be balsamed to the eyepiece lens. A more 
drastic plan is to use a total-reflection right- 
angled prism or a diagonal, but that may 
bave more drawbacks; besides, it half turns 
the instrument back into a Newtonian, al¬ 
though one superior in illumination. There is 
much scope here for experimentalists to find 
the arrangements they prefer. 

"'Shorter Herschelians of good definition 
may possibly be made by those who specially 
figure the mirrors, but since parabolization 
has apparently to 1^ done eccentrically, with 
reference to an axis nearer AP than to 
fin the squat diagram), only the heroic few, 
like the makers of Schmidt cameras, may 
ever attempt that figuring—or perhaps de¬ 
vise ingenious correcting plates. 

**So long as the insides of the instruments 
Are of the shapes indicated, allowing free 
passage for the lights the outside ^apes may 
of course be different, according tp fancy or 
coDvenienee. In the limit nothing is abso¬ 
lutely necessary, except a beam or structure 
rigidly holdiiig the minor and the eyepiece 
in their proper rdatioti^lp, but it seems 
hotter lo baVe aomething tike a tube, 

“This is yeritteii with the awareness that 
there ase spnie y^ko be indulgent 
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“TELESCOPES” 

and 

Supplies for the Amateur Telescope Maker 

•For a better Mirror use Pyrex^ 

6" pyrex Kit, eight grades of abrasives, rouge and pitch, with complete in* 
stmetioDS, |S*50. 

Telescopes from 2" to 20" Reflectors and Refractors, mountings, clock drives, 
mirrors otid lenses. 

Send six cents for our large illustrated Catalog. 

TINSLEY LABORATORIES 

Makers of Astronomice/ Telescopes and Equipment 

2035 Asliby Ave, Berkeley, Cellfomia 


REFLECTING TELESCOPES 

Pierce made. Theoretically and mechanically right, 
with portable mount, ready lo use. 6", $125 

RICHEST FIELD EYEPIECE 1,14 ' efl, .92'* field $6,50. 

PORTABLE MOUNT. With rigid pipe pedestal. Mov¬ 
ing parts of bronze For 6" or smaller telescopes. $10. 

ACCURATE FOCUSING is easy with our spiral sleeve. 
IM** O. D Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL All-inclusive telescope kits. Fh-oper 
glass, clean abrasives in tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI¬ 
AGONAL, complete instructions. 4"~$4 00, 6"—$6.00. 
Without Eyepiece and diagonal, 4"—$3 00, 6"—$5.00. 

Free test of your mirror. Write for catalogue of supplies* 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 
John M. Pierce • 11 Harvard St. • Springfield^ Vermont 



LSSCOPS MA»R» 


KITSa-OUR SPECIALTY 

PRECISION WORKMANSHIP 
eCTTER aUALITV, LOW PRICES 
MONEY BACK GUARANTEE 


ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 


4" 

. ..$2.95 

PYREX 

$4.00 


. 3.75 

PYREX 

5.50 


5*50 

PYREX 

1.00 

10". 

9.75 

PYREX . 

13.75 


OTHER SIZES PROPORTIONATELY LOW 


Karh ktl tut 2 eImi (tUn. rorr«cl ililrkneitii leiimeipd 
jiUili ToiiKC R Kftsinled fthiKHlvet (f(iurr may >»it kI'*- 
Iterfctt JruirurttpnK, He 

FREE ALUMINIZED DIAGONAL with tach kit 

0” kit wJib bucA Jhmsteur Te)«iLcup« Hiiklnk” |6 S5 


ALUMINIZING 

CHROMINIZING 

Aluinlntim imaH nnu ronitlnt otironilum wtitrh 

produrfH t hurtlt-i Nuneiioi rRftectlns vurfatu tv- 

main (ia tinuitt hn tor aluniiniitlne 


6' 


■g2 30 S"—SI 30 10 "—03.00 

Other Slzea Proporllonateh Tilml 


MIRRORS TK8TKD FK££ OV CHAROK 


MIRROn, ALL 8I2CL 
PRISMS—CYCPIECCI 


MADE TO ORDER 
S--ACCESS0RIES 


FKKK reloloa TcIcMopet. Mleroitrnpf*. SlnorNldfu. 
cle injbnrtwnt /or TrlotODpe Siakittg, i04 


PREaSlON OPTICAL SUPPLY CO. 
1001 E lOlrd SiroMN Now York Citv 


When you write to advertisers 

Tile Kdilor will Appreciate It If you 
will Dientlon that you saw It In 

SriEIVTlPIC AMERICAN 


■aefileeUng Teleseope^ 

BUILD YOUR OWN 
6 INCH KIT |(3.90 
Other kits* alt abrasives, mirrors, 
eyspleces, diagonals 
ILLUSTRATED INSTRUCTIONS lOe 
CaUlogus rres 

OPTICAL D6VBLOPM6NT COUP. 
Dope. D 

t5«0 BROADWAY NEW YORK CITY 


\Mlb gieater iesi',taMcc to ineclianical abra¬ 
sion and iiniformlv superior in reflectivity 
at the bame reasonable prices nuontained 
in the past 

Coaling Price*. 4"—01.73, 5"—02.00. 6** 
—02 50. 7"—03 00, fl"—03.50, 9"— 

04.25, 10"—03.00, 11 "—06 50, 12"— 

07.30, and 32 -0S 00. Larger tiaa* up 

to 36 incha* in diamaicr on reque*! 

Di<TgonaI Coatings for di.tgnnals ol the fol¬ 
lowing widths 

30c. I’a"—60c, 1 ^ 4 "—75c, 2" 

—01 00, 2jj"—01.23 and 3"—01.30 

LEROY M. E, CLAUSING 

720 Greenwood Ave. Wilmette, 111. 


KITS OUR SPECIALTY 


4” ktt $ 2.95 1 

Pyrex 

^ 4.25 

6" kit 

3.75 

1 Pyrex 

5.50 

8" kit 

6.75 

Pyrex 

8.50 

10" kit 

9.95 

Pyrex 

13.95 

12" kit 

14.75 

1 Pyrex 

24.00 


Kits contain 2 glass discs. 8 grades of abrasives 
(fewer do not insure en optically perfect surface), 
rouge, pitch or beeswax, and instructions. 

ilfoMey-beck guerentec thst 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 

(Send for our NEW, ENLARGED, end ILLUS¬ 
TRATED cetelogue.) 

B. CHAUnN. 1425 LeogfelUw Ave., New Yerk, K Y. 
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SCIENTIFIC 
AMERICAN says: 

**Ev«ry amateur astrotiomer and tvlescopa 
maker, and everyone who takes an inter¬ 
est Its aatronomy should own a copy . . 

No similar t>ook has ever been written ” 

—^Men,— 

Mirrors 
and Stars 

BY C, FDW'ARD PESDRAY 

■or New, revised edition 

T HF complete popular book about 
tclLS(.(iPcs, tile men who make 
them, and astronomy This edition 
contains descnptions oi all Amcii 
can observatories and the mov^ de¬ 
tailed account of the 200 inch tele¬ 
scope anywheie available I ists ot 
telescopes and data about observa¬ 
tories hav< been enlai/;ed and 
brou>;ht right up to with the 

aid of astionomers and obseivatoiy 
directors thiougliout the vsorld Pro 
fusely illustiated, $s 00 

At all bookstores, or by mail from 

FUNK & WAGNALLS COMPANY , 

Dept 1928, 394 Fourth Avc., New York, N. Y. 


I With or 
without 
•land 


LOMARA 


POCKET MICROSCOPES 
HANDY • PRECISE 

Various morlrlo 
magnify 
15x to 14I0x 

$7.50 

and up 



For all type*, 
of lese.iuli 
v\ orkv athomc, 
in the laboi a- 
tory anil afield. 

Will vci \ e the 
engineer, inedic.il 
in.in, < hcinist, bio- 
higisl iKitalllst, etc. 
Scientific instill¬ 
ments witli excellent 
oplic'd system 
rdectrit lamp altaili- 
meiu can be supplied 


For detailed information address 
Dept. S.A. 3 

C. P. Goerz American Optical Co. 

317 EAST S4th STREET NEW YORK 


mi Ul 

< OKMK 


^LTHOllGH “ATM” emphasizes the de- 
XV Hirabilily of mountings that are rugged 
and heavy—what the machine designer call*! 
“brutar’-“~a percentage of beginners build 
telf’seopes lhai are far loo lighlly moiinied, 
Willioiit wishing in any way to reflect on 
those who built the first tliree telescopes 
sfiown lielow—for they by now have doubl- 
If'-s sensed the fault if fault it be -these 
photographs are reprodiieed in a group in 
order to re-enipluisize this point In i vi rv 
< Hse, it will he noted, the telesiope itself is 
txtellenl, and it is only the mounting, or 
parts of It, which hvvm light In each in- 
stanre the tiihing employed might to good 


TELESCOPTICS 

(( ontiniicd from prefeding page) 

toward the dffinilion of a telescope, and who 
would want to botl in oil one who persuadetl 
them to make a llerschelian, but many more 
Will consider they have found the very thing 
for brilliantly joy-nding with low powers 
around the glorious ci h'stiul seeriery of the 
Milky Way The first kind are rerommended 
to solace themselves hy converting their in- 
sirninenls to high power Newtonians, for the 
more sober joys of planetary and double star 
observation, for which purpose the long 
foi us mirrors are very suitable “ 

I N nibaiue of publication of tlie above has 
< orne a testimonial on the Hi rsthelian 
RFT, part of a letter from Clyde W, Tom¬ 
baugh of I owell Observatory—the amateur 
telescope maker wlio dist overed the first 
tangible evidence of the planet Pluto He 
writes 

“Some time ago, Mr Walkden HuggesUd 
to m« that I try out my //I'v long-foeus 5” 
reflector fthe one shown in *ATMA* at page 
619 Kd ] in Hersrhelian form as an KF1’ 
So I remounted the mirror on a wooden 
beam, offsetting the incident pencil 2V1»" 
from the principal axis on one side and the 
center of the eyepiece on the opposite 
side, and used an eyepiece of <»// and 
field lens diameter. This gives 33\— 
still too high. Nevertheless, the star cloudM 
and daik holes in Cygnus, Sagittarius, and 
ho on were very beautiful. The definition js 
good over the whole field, 75" of arc in 
diameter. The off-axis effect is only slightly 
noticeable on the far side of the held,” 
Tombaugh adds that his eyepiece was a 
45*cenl, mail-order catalog ,3X liand magni¬ 
fier P/s" in net aperture, plus a simple lens 
of 2" 11 taken from another eyepiece, the 
two separated 2 43" as a oompromise on field 
and power This gave an e././. of 2 m‘P. As no 
oiit-Ki/e eyepieces, like some of those shown 
liv Walkden, ere known to be purchasable. 




advantage be at least two inches in outside 
diameter and, if still more^ then the mote 
the merrier. Then the star images will not 
dance about whenever a breeze blows or 
someone approaches. 

The fourth illustration shows a contrast 
in a telescope made at a cost of $11.60 by 
Frank W. Dresser, 5208 Larchwood Ave < 
Philadelphia, Pa It lias a 6" mirror and, 
though the mounting is wood (white pine, 
cypress, and even hemlock), this mounting 
doubtless IS very much steadier. One of ibt 
telescopes originally made m 1920, at Spring- 
held, Vermont, hy a member of the Tele¬ 
scope Makers of Spiingheld, was of wood - 
pedestal, mounting, «ven the axes—and it 
was a sucoesa. 

A way to make sure that a mounting i« 
luavy enough is to (1< mgn it as would bcem 
to be correct and then double the dimen¬ 
sions of tile axes 



the uiii 't nir may have to design his own, in 
the rncaniline possibly experimenting with 
some Ml in pie makeshift like Tombaugh% 
For a 'V' (focal length) eyepiece, Walkden 
offers the following sperificalionH fj. of 
each b‘iis, 4". Distance of lenses apart, 2.67" 
Diameter of field lens, 2 31", of eye lens. 
131". 

I N a private communiration hearing on the 
Herschelian RFT, Walkden remarks that 
“perhaps some of the detail improvers will 
now gel to work on special figurings of the 
RFT, eccentric and the like, to equip it for 
liigh-power magnification and a little less 
lengiii ” W(‘ll, tliat IS just what two Amen- 
ran amateurs liave been doing already - 
making an offside paraboloid. But weTl tell 
about this in a later number 

T he telescope shown in Figure 3 is a 
4" / 5 RFT, ordinary Newtonian type, 
made hy R. B Rice, 17 Maple St., Saugus, 
Mass, who savK “the results with this tele¬ 
scope are very fine ” But when it comes to 
enthusing over the RFT, as many have, 
George E. Dunn, 6906 Bingham Ave, Dear¬ 
born, Midi, whose 8" //I 5 RFT is shown 
at the left in Figure 4, says. “Mine was dis¬ 
appointing at first and continued to be so 
until perfect optical line-up was attained. 
Everei^l'» ‘diagonalology’ published in your 
September 1938 number, brings out this 
matter hut it cannot l>e stressed too strongly 
for these short focus telescopes. 1 found it 
necessary to redesign the diagonal holder to 
gel closer adjustment and njore rigid con¬ 
st met ion before calling it a job. Even then it 
was not particularly impressive until one 
night when it was chucked into the rear of 
the car and taken into the country. That wa» 
my first view of the heavens away from the 
city haze. My vocabulary does not include 
much in the way of poetic expression, hut 
no one can describe those clouds m Cyjguus 
as seen through an RFT, This goes aUp for 
the double cluster near Perseus and count* 
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Fi/rwre 3: Hire and his RFT 

IrRS nihor rcgionh, DiiTraction e’fff^clh are had 
when first or ^^c•r)nd niagnitiuK' stars uro 
\jrived, and iho RFT is useless on pJaiuts^ 
On the otlur hand it oiil-perfnrms anything 
I have lookf'd through for lerrcstrud work ” 

N O sooner does the leh scope owner htgin 
studying the Moon's map than Ins 
i iiriosjty is aroused by the odd namis given 
it^* formations, mostly names of persons 
“Vl'hoV Who in the Moon’’ is a newly puh- 
]i‘'hid, 130>page memoir of the British As¬ 
tronomical Association in which these names 
aietxplaintd—sonn 600 of them—and their 
owntih’ personal historus told 

T ime budget the average TN, as 
worked out hy a leh*scope widow, Mrs 
Howard Monhoiise, Dearborn, Midi, a'-- 
srsu-d hy a vrry ac< urate slopwatih and two 
I herkers 

Making telescop* s 90 pere* nl 

Talking about them 9 9 percent 

1 sing llnm You figure it out 

I NNOrENT liUrary agent in Ntw 'V ork 
asks ‘Would voii peopl** h* intnesied in 
an arlide on *How to Make a Telescope’ 

C l '^SEfrRAlN IS wlial S. S W'eisiger, one 
of the Pittsburgh amateurs, calls n (-as¬ 
st gram, no doubt afl*r eolbmating one. 


"Tiri 




UNITED STATES NAVY AEROMARINE COMPASSES 

'*STAR’* Suitable for car» boat or plane made to Navy apeciSoatlonB ^^RITCHIC” 

All aluminum, liquid All tironzo and 

filled bowl, light weight, itlumliium, Itquid 

Hplu'iicHl len«, rotating filled < yllndor 

compaBR card mounted light wdght cyl 
cm Jewel bearing actu- Indilcal lenR, ro 

ated hv cobalt steel tating c ompaaa 

masnetH S>taMH lub- card mounted on 

fjt'r line, wide space jewel hearing, 

uradualiuns Indepen- stable lubber line, 

(lent compensation for wide space grad- 

N K and K \V takes nations 5“. Horlz. 

care of local nmgncth mount 

dlsUirbanies permitting Price $12.80 

cldsc adjiistint nl virv 
quickly rnre |I2 50 


Bausch 6C Lomb Navy Telescopes 

Said to have cost In excess of $130 00 



U. S. Army En^inMr Coniposs«s 




Formerly iisril on lari:< rallbvr tuns An (Xrelhnt thuler 
7 !«()«»*(* uf hr iJiiiHtlc ti'lcft npc tutu? rrtt lor LiTav^ luljt* nnd 
(lnnv tillo for ti|)n(lln»r f,Hmt Dhjn I 

LfiiH J.” luairnUkH iiny iioHt r from 3 to U) Lxll piipU 

()•/ (I* 0 OM , pye lens in U/ < rosH Urtlrt, Alikuliir 

,10 to JO Kn ‘11 ^11 hrni,/( Stfb.SO 

Wt b IbB 14 


Keuffel dC Esser Navy Telescopes 

SultablA for terrestrial use Two sizes. 


(1) 

Gun 

mrlal 

finish. 

tube 1%" hy 11" 

ih" 1* 

on 

AdjUKt.dll 

ll ( IOB8 UhI 

Irw Mb roinrlcr fiM us 

(oinrol 

1 rt<( 

Una 

hVHll in 

ICyipirte MriKnlfUatlnn 

i power \Vl 

2 It.i 






$6.00 

(?I 

Cion 

metal 

finlst) 

tvihr ] hv 1 

5^" 

20 32 ' 

t) U 

AdJ 

iHlablc 

UlOHY 

IJallv MJdometer 

foi IIS 

(oniroJ 

1 M t 

l IDK 

K>riii>in 

Eve pi 

i<t Mai,iilfl( otlon 

•} power wt 

A 111' 





S8 50 


Prisnatic Rifle Sight I Dteinrefs’ Scope 



BAUSCH & LOMB OPTICAL SYSTEM 

MjiiU tiv Wttinrr A h\tJ 80 \ 0 pDWtr rnii!ilRt<9 <if 

adnuinKtlc <h itlur A objnitlx lr>tis (alihratcU rrtbiile 
with UroRs llulffl J tilKidv polUhrd pi iFTnn hritiiy eel 
ill Nolid {Hot iirtinrt fr^iiu Kifii sort ruhfier eye-riai 
Minoimlfr adj( 11 ( 1111011(8 for vllr^lu^;^ and wIiuIrko 
on Krua I iifleld Hav*itp BprliiKlltdd cti Fils anv Indi 
Hitidti rifle rnmiilete u Ul) nuMitit and oak IlbUi-$7.50 
ir niM (not Kliown) Regulai Price $38 00 Now I 


NEW PARABOLIC GLASS 
SEARCHLIGHT MIRRORS 

FOeW- OI.AHS 



DIA 

LEM 

.TH THU KNESh 

rjti( 

U 

in 

i 

In 

’* In 

$12 

24 

in 

10 

In 

II In 

50 

,-i0 

in 

12 S 

111 

In 

55 

38 

In 

Mk 

In 

V.1 In 

75 


Figure 4t Dunn’s two telescopes 


Minor* r\fie madt for the TT S Aniiv & 
Naiv It> h ie, lyornh and PniMitiK of 

Enidainl JV/fn fly in onnd and hla hJr 

ii) u M'rv iicruratP pmabolU Hiir- 
Ib( (‘ He n ilv Hllvrr phdiMl and 1 otiUd 
with B undKlnrt' ami lit-iU italiUinR intlnt 
A tiw UrKer and imallci al7eR In etork 


Hand Clinometart, Pendant 

V S Anin Knulnecrs, (leoloiflsls, Suivevlng. 
Mapphii;. dc M/ignJlNluB Kyopleeo 


EDISON STORAGE BATTERIES 

ALL SIZES I 2 Volts Per Cell 

I rile nrr In cKtellont londlllon C'onipUlc with xolii- 
Itnri eonrmctlnnB and tiavs PrUefl hrlow art about 
Ul'r of rtkUlar trial kef pibe AviiaKO life 2U >t'ais 
Tiiva jiin untondltlonal CluarHiilef 


A-J Amps 

no 

Fa 

$4 50 


A-5 

n: 


4 50 


A-fl 

C25 

" 

4 50 

1 

A-7 

202 


4 50 

1 

A-8 

300 


5 00 

1 

A-10 

375 


7 50 

A-12 

450 


10 00 


11-4 

75 


a 50. 


ll-2(J 3)” 

37 

I. 

3 00 


'L-«10 

25 

Pair 

300 

1 !, 

M-S 

U 

" 

2 00 



Alioro prices arc per unit tell For fl volt system 
use 5 cells, 12 vt —10 cells, 110 vt —88 culle 
Note On alt cells 75 amps <u leas an additional 
charRQ of 10% la to be added ft>r traje 



1 


KeufTel &. Kn'^er, 
Hetscliede, ellver 
Kfalo giaduated In 
degrees Automatic 
needle locking de¬ 
Vito (onipenaated, 
Jewelbcnrlng Fold¬ 
ing hairline sight 
Complete In Ma¬ 
hogany box and 
cover d" ariuare 

$2-»® 


U. S. ARMY "PLAN" COMPASS (Swiss) 

FloatInK riuy and Niahl IUjI on Icwchd Pl^ot Army 
trj lit thing (tiiMpaKH<>K usod fur map stdflng and 

kttidnK a loursu The Plan compasses an tho must 
nurdlly constructed (omp«s«c« of ihclr type on the 
murkel today hT’ECTFlCATlONS Hea\y metal case 
ntil) autntnaili' stop slahtinn window with a reflecting 
mtrroi enables the user to locate bis position and main 
tain Ills hearings Jeweird fbmllni; dial radium marked 
n U> PI0°, inverted inarkhiKS Ttadiuni arrow on lens 
In wood rase compkie with Inst iii( lions fur use 

Price $4.78 


UiiitBd Staffs Army 
Liquid Compass 

Made by Sperry Gyroscope 
Co 

With magnify tng Ifti’* solid 
l)ronJ4> rugged Iraim*. Jewel 
lieaiing neidlc flouts In 
slabiJfrJng' fluid IVlfh rUM- 
leather <ase Fine for 
himls pt( J V'' MM 

din , 1 ^ 4 " high ♦I’*® 


DURAKOOL MERCURY SWITCHES 

(See Dlgeit Section, Page 172) 

mercury 
switih ororiomes 
faults mtr- 

switches May 
he turned a full 
380“ Has 

jTi. cf known applica- 

tlonfl from liny lab 

InsliUhtentH to LiL»n1l( pcwir (onirols 

MERCURY TO METAL 



$1 00 

3 Amp 

$1 50 

DURY TO 

MERCURY 


$1 25 

.SI Amp 

$ 3 SO 

1 7b 

*>5 Amu 

7,00 

2 25 

JUU Amp 

27 50 


Electric Blowers 


2\." irnnki. G'' X T 
0111 let 

('nui aluminum hous 
Ina $7 85 

CusL iron bousing 6 00 

Avidlaldi In 8 t? 32 
1 III \ou d ( no \ a c 

no V universal Hpodfv 
i)po and voltage desired 


PORTABLE GRAPHIC TEMPERATURE 
RECORDERS 

Light waight, 24 hour ehart. 

^Tagllabuc’' 3i) to G«“ F. $15.00 

“Prufthnl Instrument Co," 30 to CO® F. 13 50 
"Brlator -10 to 110® 27.50 

Prieec of othor rangoi on roquiit. 



MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S.S.. lOS Fultoa Street, New York Oty 
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IHS<oMl'Mr! SIMPM Pn,V(TU,\I lOLHSI 
rOH •>» 1 I JNM lll't 1 ION Will tJliUM V (;!\ ) > (H 

A Complete Maitery of 

MATHEMATICS 


Prepare now to ad¬ 
vance yourself to an 
important job by 
Mathriuatics 7 rain¬ 
ing Maihcmatu s is 
the foundation of all 
mechanical and sen n- 
tific work, and of all 
business or industry 
b.isrd on science 
M itlinut tins essential 
knowledRe evi n the 
most captible man is 
left behind v h lU 
others for^e aliead 
to Utter jolis, bi^- 
Rci contracts, inoie 
money A'ou nr ed 
matluinalics to soKc 
tf ( bnu al probh ms 
aiifl to imprnv (, spe< <1 
up and fluck on >oui 
u oi k and the w ni k 
nf oilu IS 

Xow you can k arn 
inLitlicrnatirs by an 
easy, im \pMis>ve and 
lime - s i\ iiiK nu thod 
\ V( r\ siinplt and 
«\trfnul> inUrestinj» 

(nurse in book form 

. _ bas been piepand 

for you by an cxpcit who has devot( d a 
lifetime to IcachiuK practical men the funda¬ 
mentals of this iinpoiiant subject 

MATHEMATICS 
FOR SELF-STUDY 

By J F Thotttpiort, B S , A M , Dept of 
MathemaiicSy Pratt institute 

These ItodUs ■ii'o t 1 lylit from the hefrtntuntc with a 
n\Kw df ,tnihmetic that pivfs all special short- 
ciiis and trick inrtlu.<ls tint s,i\c cnuntlcss lioiiis df 
'diir time Then ihi \ i;d nedit intu hijrlicr m Uhe¬ 
matics and show \ou how snnfih >t js when lIU cx 
P ert rxpt uijs n fur -\dii Fn no tirnr at all you will 
l>e t.ickliiip with CISC tin iiidsf diffitiilt fpirstioiis 

dll tills snl»)4 t ( 



An Expert's 
Simplified 
Methods 

^Fr Thompson the ati 
ihui df ilicse hooks h.is 
li id m luj Jews' cvp» ri- 
r u( e 111 m u in tiuif ic il 
trainiriE He piesmts 
t jch pi ict K .il nu thdcl and 
pinhlein in the ih.irest, 
simph st WIN He Kcts 

T inht dovi n to 1 he kind of 
inform ition that 
lucd in vdtii fl Illy work 

Spnd No Monoy—Mail Thii Coiipon 
for FREE EXAMINATION 

D Vsn Nostrand Co , Inc ' 

250 Fourth Ave » New York * 
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\ Mikaclf BKt.iNS, by Dr W R. G. Baker, 
JS an eight-page pamphlet that give<i the 
straiglit facH about lelcvHion—unsolved 
problems, programs, consumer problems, 
si/p of pietiirpfi, cost, and fuMire prospects. 
Crnrral hhitne ( omptwy, 570 Lexington 
Arenuc, JSew York, New York.- -Gratis 


\ (IICHTLANDUl EvFOSI IlF (.AICHIATOR Js a 
po(kel-si/e (liart of the “slide-rule’’ type 
which IS adaptable to all parts of the world, 
all light conditions, and all film-speed rat¬ 
ings W'llloughhys^ ]]0 ILest 32n(( Street, 

I Ac re Yorkf Aeit> York —/*> cents 


Puou f iiNc Prni K CoNFiDi NCF IN Pkriod- 
K \i, An\MiTisi\(, JS a 16page hooklit 
that Itlls of ilie work wliidi is being done 
to insure that the advertising (ohiinns of 
periodicals he kepi fret from objectionable 
t opy It JS of particular interest to ext cutives 
and department heads in all roncerns winch 
use any form of periodual advertising Na¬ 
tion ai He tier Hast ness Bureau, Inr , 405 Lex¬ 
ington jdirnite. New York, New York — 
(^rotts, as long as supply lasts 


iNnrsTRUL Prici Polk us js a 32'page 
hookbl based upon a research study 
made by the Brookings Institution, answer¬ 
ing such questions as “What Would lower 
prices mean to bus|nts^'^ —to profits*^ Ifow 
art priees set in our modern industrial sys- 
Itm"'' TIow can they he ndueed Without loss 
to stockholders or workers^ What ran the 
industrial cxetulive do about prices^*’ Pub¬ 
lic Affairs Pamphlet No 23 Public Affairs 
( omnuf/ee, Iru ,8 W est 40th Street, New 
York, hew York -JO cents 


llAKir-OntTF IS a ihart di^signed to be 
used by poultry raisers and is especially 
helpful when several hatches tif eggs arc 
plattd in the incubator at different limts 
The rhart is designed for eggs having 21 
day innibation, but a correction table is fui- 
nislud for other eggs. The chart includes a 
montlilv' calendar. Pope Brooks FoundAttwn, 
hit , Aion, f otin—10 cents. 


Lu.uimn PoiiTAniF Mixifis is a lavishly 
illuslraltd ciglit-page pamphlet that 
shows various types of gear-driven and direct 
drive mixers for use in many process in¬ 
dustries where small or large scale mixing 
of batches is a regular part of the procedure. 
The mixers described are adaptable to use 
in all types of tanks and cookers. Mixing 
Equipment Company, Inc,, Rochester, New 
York -Gratis 


\iscomty Ttrats is an eight-page pamphlet 
which describes the air bubble method 
for determining the viscosity or body of var¬ 
nishes and lacquers^ as well as the equip¬ 
ment necessary for this test. Also listed are 
a number of other devices of interest to 


chemists fa gener^ os wef( as to paiJit mid 
varnish workers. R. P, Cofgi^e. JIB Uhftrty 
Street, New York, New KorA:.— 


Tfcco-BoNDKD CoNSTiiucTiov is a 32-page 
illustrated booklet which describes a 
modern method of producing plywood and 
related materials- This type of construction 
offers the user a panel that is durable, eco¬ 
nomical, and of practical utility. The method 
JR based on a hot-bondmg process wherein 
the component layers are permanently fused 
together with dry sheets of a synthetic resin 
The manufacture of the panels is described, 
as arc also many of the uses which it findn 
m diversified fields The Resinous Products 
& Chemical Co, Inc , 222 West Washington 
Square, Philadelphia, Pennsylvania. --(,ratis 


'I Hr lUifWAY FIamibook, 19.38 — 1939, is a 
papei-covered book wliirh js designed to 
provide students and other interested par¬ 
ties with a collect ion of useful statistics and 
information, particularly regarding the rail¬ 
roads of Great Britain and Ireland A num¬ 
ber of the tables give international com- 
pansons. In the statement regarding the 
tlcctrifii at ion of steam railways jt was 
deemed necessary to rover the whole world 
in order to present a complete picture of 
tins increasingly important development 
Of wide general interest is a ten-page 
chronology of railroad history The Railway 
Magazine, .JJ Tothill Street, Westminster, 
London, S IT. /, England 2 shillings and 
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IIvMiLF IHF Lite A Is a small booklet that is 
essenlinlly a Hraiglitforwuid sales talk 
for one puriirular type of miniature camera, 
but Jt contains considerable information 
which will be of value to any amateur pho 
tograplier. Request Pamphlet No. 7784 
E Lcitz, Inr, 710 Fifth Aienue, New York, 
New York —Gratis 


Tin. Timl Lac in Gas-Fiilh) Piroro- 
n r nnir Ci r i s, by A.M Skelleit, la a 10- 
pagp pamphlet, illnstrated, wliirh describes 
time lag measurements as made with a light 
chopper on a gas-filled cell of special de¬ 
sign Bell Telephone I laboratories, 4^) f W'est 
Street, New York City.—Limited free dis¬ 
tribution 


WiitL Rope For Mimnc a no Coniractinc 
IS a 96 page catalog which contains not 
only the usual price list but also has many 
'^pages of data as to stresses in suspended 
cables, stresses in hoist and inolme rope*^, 
and specific rccommtmdatjons as to grades 
and constructions of rope for various types 
of power shovels, cranes, and other equip¬ 
ment; as well as a paragraph on the causes 
necessitalmg the premature discard of rope. 
Broderick A Bascom Rope Company, 4203 
North Union Boulevard, St, LouiSt Missouri, 

—6rflf//s. 


TFLfVISION Receivers for the Home is an 
illustrated catalogue which describes a 
table and a console model television receiver, 
both of which provide a full 6 by 10 inch 
screen image as well as syndironized sound 
for complete sight-and-sound radio pro- 
gramtv Alien B. DuMont Labs,, Inc,, 2*Mt4n 
Avenuci Passaic, New Jersey^-^ratis, 
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Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. M U N N, Litt.B,, LL.B., Sc.D. 

New York Bar 
Editor, Scientific American 


Ice Hockey 

CA^^E parked wiih the thrills and in¬ 
terest of one id the fastest sports in the 
world and involving a well known sporting 
arena, has recently come before the New 
^ork Slate Courts, 

The owner of Madi!»on Square Garden 
fded '-uii against a moving picture producer 
and distributor, charging unfair competition 
anting out of a motion picture involving ice 
hockey In the complaint, the plaintiff 
pointed out that Madi>«on Square Carden 
was a sporting arena constructed at great ex¬ 
pense, and that it was designed so as to have 
n large jce hockey arena in which profession¬ 
al and amateur games could be played. Tlie 
plaintiff also pointed out that he controlled 
I tin of die best-known professional hockey 
ifQnis. the New York Rangers, who were 
mi inbers of the National Hockey League. 
In order to take moving pictures of hockey 
games played in the arena it was necessary 
to f>hlam plainiiff*s permission. The plaintiff 
then charged that the defendant, knowing 
ihe^e farts, and knowing further that he 
would have to pay a valuable con>4]deraiion 
in order to obtain permission to take moving 
pieiiires for use in a feature moving picture 
play, had producetl a moving pieliire which, 
while Jt actually did not have any pictures of 
games m Madison Square Garden, containi d 
-cines purporting to show professional ite 
hockey games in New York City, and that 
many people were misled into believing that 
ihey were viewing games being played in 
Madison Square Garden. In order to en- 
couiage this impression on the part of the 
public it was also charged that the defendant 
incorporated in the movirtg pietme, photo 
graphs taken in a Detroit arena dining the 
Stanley C up Senes of the year 1936-1937, 
poriiridarly showing plaintiff's team, the 
New York Rangers. 

In its advertising circulars and literature, 
the defendant repeatedly riffeiYed to Madi- 
stm Square Garden, and it was charged by 
the plaintiff that when these statements and 
references were read by the general public 
they believed that they were viewing profes* 
^^lonal ice hockey games played in Madison 
Square Garden, 

The defendant made a motion to dismiss 
the suit on the grounds that the general 
charges made by the plaintiff in the bill of 
complaint, as summarised above, did not 
^late a good cause Pf action. The trial court 
“greed with the defendant and dismisseii the 
<^nil. However, on appeal the decision of the 
trial court was reversed and the appellate 
court hdd that the complaint stated a good 
cause of action. The appellate court pointed 
mu that the pliUnliff had built up a substan- 
good fn the name Madison Square 
Atm that H had also built up valu^ 


able property rights in the granting of li- 
ceiisi's to take moving pictures of hockey 
games in Madison Square (warden. 

Referring to defendant's moving picture 
the appellate court stated; 

“The public would suppose, and actually 
did. that the background of the him was an 
aiiihenlic background presenting scenes of 
actual games in which the plaintifTs team 
participated in New York. Defendant's circu¬ 
lars refi 1 red o the arena as 'Madison Square 
Garden. Even in a story that is obviously 
fiction ' ) far as its plot is concerned, defen¬ 
dants should not lie permitted, by the unfair 
practices alleged, to violate and appropriate 
to themselves plaintiff’s valuable properly 
rights ” 


Beeateu Techivicality 

ECHNICAL defenses are looked upon 
with disfavor by the courts Tins is 
equally as true in suits for patent infringe¬ 
ment as in other types of cases In a recent 
<iiit for patent infringement, brought by a 
German corporation and citizen in the Fed¬ 
eral Court in New Jersey, the patent in suit 
was held to he valid and infringed. The issues 
had been thoroughly consider! d both by the 
trial court and by the Circuit Court of Ap¬ 
peals on an appeal taken from the decision 
of the trial court. Thereafter the rase wa® 
referred to a spetial master to determine the 
amount of damages and profits. At this stage 
of the proceeilings for the first time the de¬ 
fendant raised the defeii*-e that the German 
corporation and individual had never artii- 
ally appealed in the ease and accordingly 
had not subjected themselves to the jurisdic¬ 
tion of the court. Plaintiffs had appeared in 
the rase only by counsel. 

The Court pointed out that where an attor¬ 
ney appears for a party in a legal proceeding 
It IS presumed that he has authority fiotn the 
party to so appear. It also pointed out that 
this is purely a technical defense and that 
the defendant should have raised it prior to 
the trial instead of waiting until after the 
case had lietn decided by the Trial Court 
and reviewed on appeal 


Baby Bath 

N our complex civilization even babies be 
come involved in patent litigation. 

In a recent case one of the courts upheld 
the validity of a patent covering a popular 
type of collapsible infant'a bathtub identified 
by the name “Bathinelle.** The patented 
bathtub consisted of a collapsible support, a 
tub made of flexible material mounted on 
the support, and a dressing table pivotally 
connected to the support so that it could fold 
from a position overlying the tub to a vertical 
position exposing the tub. The defendant in 




m 

the suit was originally licensed to manufac* 
lure bathtubs under the patent. However, 
prior to the Institution of the suit the defen* 
dant had cancelled the license agreement 
and had continued to manufacture the bath¬ 
tubs without (he patentees’ permission. The 
patentees filed suit for patent infringement 
and in the decision referred to above the 
court held that the patent was valid and that 
the bathtub manufactured by the defendant 
constituted an infringement. 


Photo Electric 

A RECENT decision of scientific interest, 
involving the most widely used television 
system, has been handed down by the Fed¬ 
eral Court for the District of Delaware. This 
decision holds that the well-known television 
pioneer Vladimir K. Zworykin is the inven¬ 
tor of the system. A^^ide from the fact that 
the court credits Mr. Zworykin with the in¬ 
vention of this system, the decision is of in- 
Icrest to inventors and to jndu«itry because it 
illustrates two important points. The first 
point 18 that applications are frequently kept 
pending in the Patent Office for protracted 
periods of time without any fault on the part 
of the inventor or on the part of the Patent 
Office. Mr. Zworykin’s patent application vras 
filed in 1923 and was still pending at the 
time of the decision due to the fact that it 
liecame involved in a series of interferences 
with the applications of other inventors 
claiming to have conceived the whole or part 
of the system described in the application. 

The second point illustrated by the deci¬ 
sion is that while no new matter may be 
added to a patent application after it bes 
been filed the patent application may be 
amplified so as to include matter which is 
obviously necessary and well known. 

The photo-eleeinc cell employed in the 
IcIeviMon system involved in the dispute con¬ 
sisted of a layer of aluminum foil, an inter¬ 
mediate layer of an insulator, such as alumi¬ 
num oxide, and a layer of potassium hydride. 
In order to make the cell efferiive for tele¬ 
vision purposes U is necessary that the layer 
of potassium be formed of discrete particles 
electrically separated from each other. As 
originally filed, the Zworykin application did 
not specifically stale that the layer of potas¬ 
sium was formed of discrete particles. How¬ 
ever, it was subsequently amended so as to 
include a statement of this character. It was 
ronlendwl by Mr. Zworykin’s opponent that 
the amendment con^liinied the insertion of 
new matter into the patent application and 
accordingly was improper. The Patent Office 
sustained this contention and suit was filed 
in the Federal Court in behalf of Zworykin. 
The Federal Court look u different viewpoint 
from the Patent Office. The Court found that 
at the time that the /worvkin application 
was filed the current literature showed that 
It was well known by those skilled In the art 
that the layer of potassium had to be formed 
of discrete particles. The Court also found 
that the current literature of the time showed 
that the only way known for making a photo¬ 
electric element of this character was by the 
process of depositing potassium from a vapor 
and that the potassium when thus deposited 
could exist only in the form of separate and 
discrete particles of globules. Under the cir¬ 
cumstances it was held that the amendment 
did not insert any matter m the application 
but merely amplified it by including a state¬ 
ment of what was obviously necessary and 
also well known in the art at the time. 
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ALMOST AS IMPORTANT 
AS GASOLINE ITSELF 

.... fefmefAj// /eae// 





I IQUID, . . volatile . . . powerful . . tetraethyl 
■J lead has a nivstenous and vahiahle tfFeet 
upon gasoline Just a snial) tjuantitv added to a 
gallon of gas inipro\es its anti-knoeh value It 
acts to prevent the power-wasting “knock” or 
“]>ing” th It years ago might well ha\ e throttled 
the development of the modern automohile’s 
high compression engine 

'hoday tetracth\l hail is the active ingredient of 
the anti-knoek fluids used h) oil companies the 
world over to imprfivc the anti-knoek quality of 
their gasoilnis. This emihles ear owners to take 
advantage of the high compression engines huilt 
hy the a\itomohiIe industry in reeent years. 

Today every car has 3 grades of performance 

lieiaiisc there aio different grades of g isoliru* sold 
today, )our car has different gr.idts of pcrfornuinec, 
depending on the gas \oii hu\ and ) our sj)ark setting. 
Use the ehart below to htlp \ou make >our choice 

S BCST PKRrORMANCC —with gasulinc marked 
'‘Fth>r‘ on the pump or globe It is highest in anti- 
knot k and alharound quality. Contains enough 
tetiatthyl had so that your engine's spark can 
he/w/Zy ad^^amed lor maximum power and econ¬ 
omy without “knock" or ’ 

OOOD PERrORMANCK— with “regular" gasoline 
which permits the &]Mrk to be considerably ad- 
vanitd without “knoik" or "ping " Most “regu¬ 
lar" gasolines now contain tetraethyl lead, as 
shown by the “1 ead" signs on the pumps 

POOR PERFORMANCE —with low-grade gasoline, 
]X)or in anti-knock quality With low-grade gaso¬ 
line m a modern car, the engine‘a spark must be re¬ 
tarded —which means loss of power and economy 

TUNE IN ON “TUNE-UP TIME" 

fenturinx Walter O'KeeJe^ Andre Kostrlanetz" 
Orchestra Kay Thompson and Rhythm hinj:- 
. Thursdays . . . Columbia Broadtasi- 
injf Systemf /op, m , Eastern Standard Time 




ethyl GASOLINE CORPORATION, sole manufacturer of anti-knock fluids containing tetraethyl lead 








A MAESTRO OF POWER 


S WIFT and responsive as the sinners and 
brasses of a great orchestra, power moves 
beneath this man’s finger tips Electric power, 
varied at his will from the crashing force of ten 
thousand sledges to the delicate pianissimo 
that pares a hairbicadth from a piece of steel 
And so, from the machine that obeys this 
man's bidding rolls forth the symphony of 
American industry — more goods for more people at 
his cost. 

This man is typical of the millions of American 
woikmcn who, with the machines they direct, 
set the tempo of American industry Today the 
mechanical power in the hands of each factory 


worker is four times what it was 50 years ago 
As a result, the amount that each worker can 
produce has more than doubled. And because 
he produces more, he has more. 

That IS why five out of six American families 
own radios, why four out of five have automo¬ 
biles, why one out of three owns an electric 
refrigerator That is why America has today 
the highest standard of living the world has 
ever known And General Electric scientists, 
engineers, and workmen, by applying electric 
power to the machines of industry, have done 
much to make this progress possible. Their 
efforts today are directed to the task of bring¬ 
ing about still higher living standards. 


G-H research and etigineer/ng have saved the pah lie from ten to one hundred dollars for every dollar 

they have earned for General Electrsc 


GENERAL ELECTRIC 













Stepping Stone 
To 2%e Future — 


^tirn V bi lenclone lios »nul iiiflueiM r». oiii 
Juoh linndiedH, thouHiinds of times tiuih, 
^ve tan lie hesl jirepured Itii tlie future, run 
lienl profil l)> the arliievenienls of stienie 
vhnli will foiitiiiiie lo influent e and eliunge 
our Ii\es, our liu"!nesses, and our v\holi’ 


et ontiniit m lienie 1>> eurefully following 
turrenl progress. l^nder»liindulile, thorougli, 
and autlitirilative diseussions of trends and 
how they w ill afferl us are presented liy 
experts in niun> fields of pure and applied 
st'iente in eurli montlil> issue of 


SaENTffic American 

Its nrr TeoWers 


Science 

IndiiHlry 


Aviation 

Astronomy 


Engineering 
All the ’OlogicH 


A/iful laboratories tif the world, from our 

▼ vast indiistiial emjiire, from ugrit ultural fron¬ 

tiers, Mene of the uniemitling fight against iii-'etl pesth, 
diought, and iSuluie’s olhei hazards, trom far-flung outposts 
of civilization where man ventures, explores, digs into the 
set rets of man's past and attempts lo discover who and wh> 
and what we are; from every site id man's attempt to know 
himself, lo help himself, and lo progress—from these soun es 
tomes the vital news td athievement presented eat h month 


A _ * 1 .^A* Noted stienlists anti experts in 

VC many fields td endeavor write ftir 
each monthiv issue. Authors are carefully chosen both for 
tlieii intinuile knowledge of their suhjeits and for their 
ahilitv to write ^^humanized s< lem e” artit les In addition !*» 
the olKte staff headed hy Orson I) Miinn, a staff of con- 
trihnting editors assists m thetking and cross-t het king every 


hv >cienlifn Arneritaii Ami ‘'vital” is the word, for the 
lindings of science are as important to you as are the treasures 
It has already heaped in voiir lap—your tar, telephone, 
radio, eletlrii lights, your longer span of life' Stientlfit 
American tells the facts land inlertirets them) about S4i<>ntifi( 
and induNtrial uihievemenis which will lontiniie to < hange 
1 ivilization. It provides practical, usable knowledge; inspires 
further achievement, and gives mental stimulation. ^>Ment^fi< 
American keeps you alert and up-to-date. 


fact. This list of lonlriiiuting editois leads like a “Clio's 
Who” id top men in Snente and Industry, and indudes 
Directors of Research of several giganln industrial organiza¬ 
tions, the editor of the Journal of the Amenran Mpdiral 
Ashoi tationt a noted nuvul captain, a niimher of famous 
university professors, and others. These men are, in effect, 
lonlinually “in conference” with the offiie staff. 


Understandable interest, in importance, is the 

style of Scientific American art ides They must be written 
so that the layman i an easily understand them. This is as¬ 
sured hy the laie with which the editors select authors and 
mate rial The editors attend scienlifn and industrial meet¬ 
ings, make peiiodical siirvcv tiip->, anil get suggestions as to 


both authors and material by reading eadi month thousands 
of publiialions snentihc, leihnicul, and trade magazines, 
and institutional, industrial, and governmental bulletins. The 
result is a < Icar, straightforward presentation of editorial 
matter that is a happy compromise between the too-populur 
and the too-technical. Sensational writing is avoided; and 
fact-^ take precedence over futuristic, illogical predictions. 


Tt Thinking people—progi essive industrial- 

O eduiutors. amhitious laymen, ihou- 

sandn of industrial exeiulives, technicians, research engineers, 
scientists, alert men who lead the nation and mold its Indus, 
trial fiiluic>^—tiiese are the present readers of Scientific Amen- 
i‘an. Many of them laid the groundwork for their caieers 
hy reading this jouriial regularlv, and continue to re.id it foi 
Its inspiration 


Today’s Facts 
Predict 

Tomorrow’s Progress 
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¥N digging trriii )ieh foi Hhifli wjj] 

transport oil, un deserilifd in the arlirle start' 
ing on page 212 of this issue, a ditching machine 
is employed. As our front cover illustration 
shows, this inuchiiie frequentl> is used on such 
steep slopes that even the crawler-mounted ma¬ 
chines are incapable of negotiating them under 
their own power. To help them up the slopes n 
cable is run to a winch mounted on a tractor 
which is securely anchored to a tree. 
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50 YfiAns Ago in ... 



((lotuhmsed From Issues of Aprils 1889) 


EMPLOYMLNT ' hitquinil) ono Hiipullinfr <omjuiUlh'us of 
llie va«i> mirnlMT of ivoiknirn ^^l^o aie coiisiunlly tliioun out of em 
ploymt’Ht l»y ju*w rnccliafiical iiivrnhons that takt* tlu^ place of hiiiTiaii 
haudfi. liiii alonK wiili the dispUucuuui of liand labor llurc ha>. 
fione 0 nplaLemenl, jn con^cqneiuc of I lie iiur»a^cd produilion that 
always follows a cheaper pioecNs of man u fad me . Ji must be ad 
niitltd that ihon^rli niediaiucjl jiiMnlion^ liave pul a at many 
j>erNons out of work, tiuy have aUo jnit a jpeul many nioif pei'^oiN 
tnlo work ” 

UNDLRGIU)^i\n UIRts^“'Ibe work of remoxiiq: the aiiial tile- 
jiraph, tclephoiu. and elf due "-uppU lines m tbe^ iity, willi a now 



to for<iiig the tkcinral supply companies to use the Miliwav system 
m Mirli falrtfls as cfoitain il, has been vigoroii'ily proseruled during 
the past week . A ly jinpressjve ffalnre of the opeiatioiis is the 
(oinpaijtivt daikness to whnh the (jty in lhe‘^e parts is relegated 
a! iiigbl I lie gas lamps are quite unable to supply suflu lenl light 
for the pi ople, who have now In en aifUsiomed to electric jlliinuna 
lion It js to Ik Inpind that tin iletliic light i oinpanies will make 
fvtiy (‘fTort to start their lamps aru'W and give tin jnanv centennial 
visitors a gooil lilnstralMMi of snbwav flediic ^tippJ> and iliiiinina 
I ion ” 

HLACK ^j\0\V—“At Aitken, Mum, on \pril 2, at 1 4> odock, it 
iKcanu so dark that lights were rncissaiy in Inisnu «s houses, and 
the an was filled with snow that was as black and dirty a« though 
It had been trampled into the earth Six ounees of snow and om- 

fourth ounce of dirt and sand weie found in tin bottom of u dish 

The dm IS very fine, fcomelliing like emery, and i oniains parlules 
that have a metallic ItiNlir. 'Ihis dirty siupw fdl to the depth of 
half an im h The atmospheie ul tlie time pn sent id a pnuliar 
greenish tinge. 

I RANS ATLAN'I'K—>‘‘1 he new and mugnihccnt ocean sleanu r 
f l^^ of Pans arnved at this port on the Jllh Hist , on her first trip, 

having made llie voyage fiom in the remarkably quick 

unit of 7 days, 11 homs, 39 miniiUs ll is believed her speed will 
be me leased after a few mon voyages liave been made and her 
luacbiiit r> becomes a bllb worn As u was, tlie ves*,el made 49H 
miles as lu r lasiesl single day’s run 

NIAGARA There bavi been recently two very heavy fulls of rock 
at Niagara falls At first a muss of rock fell from the Horseshoe 
falls, and twcuity-foui hours latei another mass was precipitated 
into the abyss below , , , The result of the displacement is a change 
in the shape of the fall formerly the Canadian ponton of the fall 
could he deseiibed as a horseshoe; but the breaking away of rocks 
in the center some years ago made it \ shaped. Now that a further 
displacement has oci iii red, the full has rettirned to its old condition ' 

20:> 


l)I A MOM)—‘ 1 h<‘ ‘lulius Pam’ diamond, which is valued ai from 
15.000 to 20,000 pounds, has arrived in London from Kimberley It 
weighs 2UVj carats, or fully 90 carats more than that other beautv, 
the Porter-Rhodes diamond, and was found in the New Jagersfoniein 
I'nited Mine. 'llie only larger diamond in existence is the Im¬ 
perial, Imt It IS t-jid to lie inferior in quality to the ’Julius Pam’*' 

KLK(/I JfIGITA—“JbofeshOr Kljsha Gray remarks that eleclncal 
Muenee has made a gnaier advance in the last twenty yiars than 
m all the 6(X)0 historic years prcieding. More is discovered m one 
day now than m a thousand years of the middle ages. We find all 
soils of work for elecineity lo do We make U carry onr messagcH, 
drive our engine, ring onr door hell, and scaie tlie burglar, wc take 
Jt as a niedn me, light our gas with it, see by il, bear from ii, talk 
with It, and now we are liegnmmg to tirteh it to write" 

TKLLPIiONLS—“In probably no country in ilu world lias the tiU 
phone come into more general use than in Sweden \ot only <uu 
'Stockholm boast the most pirfect lelephonjc arrangements of onv 
capital, in addition to the iaigesi pereeniage of lelepbone siibscriiir r^. 
but the east coast and the west coast will soon be in leltphoiue com 
inimKation, a line between Stockholm and (lOtheiihurg being m 
course of election ' 

KECTIFlKR—“A devue wimli may be of eoiisideiable vabu is 
descrilied by 1^1 Neyreueuf m the Journal Je I^hysique as an edectru' 
valve, by means of wbuli the current can be sent in one dircriion, 
but not m llie oilier W'^iih a voliuinelcr constructed of two aluminum 
electrodep, dilute acid as electrolyte, and an alterjialmg curicmt, he 
found that pure hvdrogen was evoKeil at both electrodes, but on 
making up an ariungcment with one ebciiode of aluminum and one 
of mercury, the current was found lo puss in one direct ion only ’ 

S\VAY-'“Thc osiijlaiioii of high structures in sioim winds is u 
much observed fart, and has piobably been the cause of many fail- 
incs in high chimneys by collapfjc or permanent set out of plumb by 
excessive pressure from the rocking motion aet up in gales of wind 
. . . 'Ihe Eiffel tower will no doubt be affected lo u marked degree 
by high w^indfl Although lU form of structure is of the leaut area 
ti> llic force of the wind, its birm and elastic material favor laigc 
o-ciUalion in stoun windy.” 

1'LAK—“So jiiclesiiuctilile by wear or decay is the Afncan leak 
wood that vessels built of u have ladled fully one hundred years, to 
be tlien broki n up only on aicount of their antique mould or dc- 
leciivc sailing qualilie^ 


AND NOW FOR THE FUTURE 

FSufetv factors in ait transportation that have been 
made possible J»y scientific research. 

((Treiieheious waters me being bullied liy engiiieera bcuit 
on saving Niagara E'ulls, by R. G. Skeirett. 

Animals, inanN benefaeiors in many ways, cun also be 
curriers of serious discuses, by William Wolf. 

(tMeebanization of lumbering operations speeds pro¬ 
duction, by Andrew R. Boone. 

(^Strange behavior of liquid helium puxxleR pure stlenec 
reseoreh workers, by Prof. ThomoH H. Osgood. 

— ■ ■ -.- - . - - ■- 





























Few things give you so much con¬ 
venience, happiness and security 
—all rolled into one—as your 
telephone. 

Telephone service is not only 
exceptionally good—it’s cheap. 
Nowhere in the world do people 


get so much service and such 
good service at such low cost. 

Experienced management, 
trained people and good equip¬ 
ment are three important reasons 
for this fact. 

BELL TELEPHONE SYSTEM 



YOU ARB CORDIAI-LY INVITED TO VISIT THE BELL SYSTEM EXHIBIT AT THE NEW YORK WORLD*S FAIR 


OUR POINT OF VIEW 


More Tax Diverwoii 

E ach )pui llu* lO Iiurcint uxci'-u tax 
on sporting arms and arnnuinition, 
luvied under the PiUman-Roherl'son Act, 
ih supposed to be ear*inaiked for use by 
the various states for wildlife lesiuralion. 
Because it would assist ic‘sii>ratii)n oi re¬ 
stocking of game, Kpoilsnuu havi not 
looked upon the Act with disfavor 

It appears now, howivei, that sonu- 
)»ody in Washington has had a brilliant 
idea • diversion to other uses of nioi e liiau 
two thirds of the revenue obtained umh i 
this Act. Reliable estiniaUs of this rev¬ 
enue place the full amount at $3,250,000. 
Yet the recommendation for the apjiro- 
priation to the stales, when leiently pre- 
seiiud to the 76lh Congre'-s, was just 
$1,000,000. Wliere is the other two and 
d ipiaiter million.'^ Going to hiuld a post 
office for some tank town, or some other 
political cxlravuganee? 

To Ub, this attempted expiopuaiion of 
moneys for other than their legal purpose 
IS reprehensible in the extreme, and we 
therefore repeal here and wish to em¬ 
phasize statements in the report of the 
House Committee on Wildlife Restora¬ 
tion : 

“The Committee is of the opinion that 
by proper administration and intelligent 
(o-operation the Pitlman-Robertaon Act 
< an be made the l>eginnmg of a national 
wildlife program, which if earned out 
to the fullest extent possible iiiulei the 
law can prove as bcnehciul to wildlife 
rcbtoiation and management as ilie Fed¬ 
eral Aid Highway Act has been to the 
Slate highway systems of this coiinliy. 

“And it is our earnest recommendalum 
to the Congress that the pre'^enl excise 
tax on arms and ammunition he contin¬ 
ued and that the full amount of the lax 
so realized be appropridle<| in the future 
for use under the piovisif)nh of thw aft “ 

' F /). M, 

Who ProBtB Mo8tr 

I ME and tune again this page has 
pointed tiul the necessity for retain¬ 
ing llie piofit motive in the patent system 
of the United Slates. So liave, also, many 
other authonties on patents and inven¬ 
tions. Yet we have before us the spec¬ 
tacle of a CoegresHional Committee, sup¬ 
posedly im])urtially investigating monop¬ 
olies, indie,iling by many of its fpies- 
lions to witnesses an altitude piejudicial 
(o the taking of a pioht from an inven¬ 
tion by the di’veloper. Were this belief 
in the “guilt'’ of inventors confuied btnet- 
ly to the Committee, no great harm would 
lie done; but, unfortunately, the niem- 
Jters are, ex officio, authorities «m tins 


-^ubjeet and their wuids have the foice 
of piopdganda to sway the unthinking 
poition of our citizenry. Already, news¬ 
paper repoits of their invcsligalions of 
several iridustiles have aggiavatefl the 
too gem’ial, eriuneous feeling that indus- 
ti lal jittlent holdeis are not to b(‘ trusted 
As a recent witness for the ‘ defensi ” 
hehire this Committee, Dr. Vannevar 
Bush, jiresident of the Carnegie Inst it ii 
tion, was most elleiTive Taking fioni his 
pocket a little stiip of metal about an 
inch and a half long, he expluiiud that 
one company had spent $100,000 Id d<- 
vtlop It. AX^irmed liy the lieat of Iws hand. 
It pt 1 formed with a snap, it is a thermo- 
slat for use in ehctnc nous and other 
appliancf's. At tins enormous cost, it goi s 
Without saying tliut no individual oi com 
pany would have rh^veloped it witli<iuf 
the assurance that the patent law pe? 
milled a profit on its manufactuie and 
sale It IS equally obvious that nseairh 
of the kind that made it possible would 
he quickly and entirely ahamloned by 
corporations should the present 17-ytai 
patent period be sharply cut or if general 
licensing of patents were compulsory un¬ 
der the law. 

This seemingly simple yet (ostly di- 
velopment is but one of tliousands nunh 
every year, also at great cost, in the in- 
lcrest of the public’s roinforl, conven¬ 
ience, and general well being. It is tin 
people who benefit, even though the de¬ 
veloper docs make a profit for a few 
years. It is the people who nuist under¬ 
stand this fact and, knowing that the 
greati'sl piofit is lliciis, take a deti’r- 
mined sland against unstudied niitdifira- 
tjons of lilt presi nt patent sv^tein - 

F D M 

ResourceH 

A RECENT plea by the Adnnnistia 
lion for a suivey of the natural n- 
sources of the nation strikes a responsive 
(liord in the editorial heart of Scientific 
American. But at llie same time it creates 
a feeling of ajiprehension lliat will not 
down We have always been in sympathy 
with efforts directed toward conseivation 
of lumber, coal, metals, and so on, we 
have given active editorial support to 
fuither the cause of those striving intelli¬ 
gently to this end. But we have seen the 
lesullH of all too many governmental sur¬ 
veys—a new bureau set up, millions ol 
dollars spent in field work and for end¬ 
less reports that might well have been 
written in the refeience room of a public 
library And then silence. 

It is not too naive, we hope, to cling to 
a straw of optimism and to dare to look 
forward to the time when a lavishly en¬ 



dowed government huieau will pioduce 
u plan that can be handed to the people 
of the nation to serve as a guide to co¬ 
ordinated conservation. It must Ikj ad¬ 
mitted that such a guide, if propeily 
piepared by competent specialists, would 
be of Ireim ndous value to industry, ugn- 
cullure, and the public as a whole. 

We do feel, howe^er, that the same 
end can be reached—more economic allv, 
nioie efficiently, and in the same length 
of tune—by those whose best interests 
will hi* served in the long run by the ap- 
pliration of conservation principles that 
are well known today. Thus alaleinent is 
made in no spirit of laissez-faire, hut 
rather from a knowledge of how indiis 
tiy in gcniral is meeting and solving its 
own problems to its own and the public's 
advantage. Some scandal mongers and 
mud Klingers to the contrary, this nation 
IS no longer ruled by robber barons 
whose only aim is to despoil for iheir own 
benefit, and the devil take the hindmost 
Modem industrialists realize full well 
that our natural resources are not un- 
limiied; that they profit most when they 
apply conservation tactics to the full 
Modem agriculturists are working along 
the same lines. The public is on the re¬ 
ceiving end and is reaping the benefits 
And these benefits are accruing with a 
nunimuin of drain on the national tieas- 
nry, a fact that will not 1 m* true if ilu 
Adminislralion goes too far in its lauda¬ 
ble but perhaps misguided efforts tu 
study the whole problem of conseiva¬ 
tion. The money so spent might belter lie 
left in t!ie hands of those who would ap¬ 
ply it to practical methods of conserva¬ 
tion rather than to the formulation of 
theories that make fine reading but are 
lacking in value when put to lesl. 

It may help to clinch our argument if 
we cite a generalized example of con¬ 
servation practiced for the much-kicked 
around profit motive. Years ago far-see¬ 
ing lumbermen came to realize that 
*< 011(18 of timber were not inexhaustible, 
that they could not ruthlessly cut down 
trees and leave the counlrysicle a barren 
waste. They found that indisci iminale 
logging was not the profitable way and 
that it would interfere with future gain. 
So, just as any sensible business man 
would do for his own protection, tliey 
began to plan their operations on a con¬ 
servative basis. Selective logging and 
tn*e-planting programs were inaugurated 
and, as these practices are applied more 
and more, we have little to fear for the 
future of this important industry that is 
tapping but at the same time replacing 
one of our important natural resources. 
—P., P. 
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EDWIN POWELL HUBBLE 


Ur. Eilwin Hubble, of llic Mount 
J. Wilson Observatory, jn Cahforniu, 
recently was awarded the Bruce Cold 
Medal of the Astronomical Society of the* 
Tarjfic, ‘ for distinguished services li> 
astronomy.” Within the past decade Di 
Hubble lias become an astronomer of 
outstanding world recognition. 

On the occasion of the presentation 
of the medal Dr. Harold D Babcock, 
picsjdrnt the Society, gave an ac 
count of his career and accomplish- 
iiients. a part of which is quoted fiom 
liic* Society’s Fuhlications 

‘ Dr Hubble was born at Marshfield, 
Missouii, November 20, 188*?. His un¬ 
dergraduate studies, emphusuing math- 
ematic*s and asirommiy, were completed 
in 1910 at the University of Chicago, 
uliere, against sjiiriled competition, he 
won a Rliodcs Scliolarshiji, a recogni¬ 
tion of his promise for the future. Tin 
cMisuing three years of study at Oxfoid, 
centered in tlie field of law, were fol- 
l(»wed )»y the degiee of Master of Arts 
in 191.1. On ins return to the United 
Stales he was admitted to the Bar, but 
he soon found that his strongest inlercst> 
icmained in science. He resumed the 
study of astronomy at Chicago, became, 
ill 1914-, an Assistant at the Yerkes Oh- 
Hcrvaioiy and a pupil of Professor Frost, 
and m 1917 received the degree of Ph D 

* Knljsling in the infantry that same 
fateful year, he served until 1919 in 
frame, was mustered out with the rank 
of major, and immediately joined the 
staff of the Mount Wilson Observatory 
Here he rapidly made a place for him¬ 
self in his chosen field, as testified by 
his receiving the $1000 prize of the 
American Association for the Advance 
ment of Science in 1925, bis election to 
membership in the National Academv 
of Sciences in 1927, his selection as Hal¬ 
ley Lecturer at Oxford Univcisity in 
1934—a rare distinction for any non 
British astronomer—and the award to 
him of the Barnard Medal in 1935. 

“Even before he received his degree, 
Hubble showed evidence of his skill as 
an observer. On taking up his researches 
at Mount Wilson, he boldly attacked the 
vast problem of determining the scale 
on which is constructed that part of cre¬ 
ation within the range of observation. 


Aidf'd by the best equipment thus far 
available for llie purpose, he has been 
able to establish new outposts of knowl¬ 
edge through the application of accepted 
methods and of new developments in 
technique 

‘ Or. Hubble was the first to establish 
a reliable scale of distances for objects 
observable with the 100-ineh reflector 
and farther away than the Magellanic 
Clouds. He has brought within the do¬ 
main of the measurable a sphere of 
ladius 500 million light-years. The vol¬ 
ume of space now subject to exploration 
is a thousand million times as great as 
that amenable to quantitative discussion 
only 20 years ago ” 

After describing Dr. Hubble’s re¬ 
searches on the Andromeda Nebula, 
made prior to 1929, which provided “al¬ 
most conclusive evidence in support of 
the island universe hypothesis”—ob- 


scrvalioiiis which “"ahme would attract 
the interest and respect of all astronom¬ 
ers”—Dr. Babcock refers m summary to 
the cosmological significance of his ob¬ 
servations in general. “They certainly 
have reacted strongly upon the thinking 
of the greatest theoretical physicists and 
astronomers, have stirred the depths of 
pliilo«iophical speculation, and, perhaps 
more important than anything else, have 
clearly shown the need for still greater 
instrumenial power. It not an over¬ 
statement to say that the convincing 
data assembled by him with the 100-inch 
telescope have been a powerful argu¬ 
ment for the construction of the 200- 
inch reflector ” 

Dr. Hubble is the author of a recent 
book, “The Realm of the Nebulae,” em¬ 
bodying in semi-popular form the results 
of his researches in the subject of his 
specialty. 
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Here Comes Television! 


Will Serve Entertainment Needs ... Technical 
Equipment Has Limitations . . . Standards Laid 
Down to Prevent Obsolescence of Receivers 

By O. B. HANSON 

Vice Preaident and Chief EnK>>^ecr 
National Broad Lasting Company 


F or years people who kiuw ot iny 
(onneotion with television have been 
askinj*: “When Ho we gel it?“ When- 
evtq tlie temptation to predict gtew 
strung within me, I would mental!) tiiin 
tlic pages of old magazine!^—“TeU^iMon 
( limes to the Home" (1928), ‘'Television 
t-els Heady for Business" (1930), and so 
on—then mutter a few incompreliensilile 
|>li;ases and let it go a( that. Now I am 
in happier circumstanceH. Broadcasting 
of legular television programs to the 
nietrofiolitan area of New York will stu/t 
in April. The same time has been chosen 
foi marketing the first commercial re¬ 
ceivers. Together^ the two events mark 
du‘ lea! beginning of American tele- 
visimi. 

It IS probable that the average intel¬ 
ligent reader, having Bcanned a few 
magazine articles and news stories about 
television, has arrived only at the point 
of confusion. Perplexing questions pop 
into existence, speculation arises, and 
nobody seems very certain of atiything 
about television. Television is bound to 
luve profound effects on our social ci¬ 
der. It will affect existing industries, 
create at least one new one. Some day 
it may encroach on other entertainment 
and educatj^l media. Perhaps it will 
cause a change in the styles of presen- 


J UST pii»r to ihi* arrival of 
Hc'hcdulcd television progratiin 
tin the \merican srene, we pre- 
lipiit the firroinpanving aitirle to 
give a < omprehensive vievv of the 
Hitu.ition it i«tand» todav. Wiit- 
teii hv Ml. Hanson at out re- 
qiieut, it dears up iiianv miMoii- 
icption»> about the huhjerl —The 
Editor, 


tation that will be used in other niedia. 

Will tluTc be national television net¬ 
works? What about the movies and leh - 
vision ? Who will appear on the television 
screen and what will the programs be 
like? And what is television and how 
does it work? 

Let me begin with the last question. A 
convenient definition of tclevUion is “the 
transmission of scenes or images in mo¬ 
tion, by electrical communication meth¬ 
ods.’* Broadly, it is a radio medium 
designed for the entertainment and 
education of the home audience. Tiie 
television system which has gained wid¬ 
est acceptance b entirely electronic, 
wititout a single moving mechanical part. 
Its bright, moving images are in black 
and white, filled with interesting detail 


and Without a trace of flicker. The trun*- 
mi^Moii appurutu-., althimgh almost in- 
finileiv mmplcx iii design, is entirely re¬ 
liable, In a retent demonstration at 
Uaslungtiiii, D. C., in which the NBC 
mobile television units were the trans¬ 
mitting station, not one minute was lost 
in more than 30 hours on tlie air througli 
e(|uipiiu'iU failure. I assume that the com¬ 
mercial nttivers soon to be marketed 
Will also be reliable and simple in 
opeiation 

M \ desciiption of television’s appa- 
latus will natui ally veer toward the 
tethnical And since I am most familial 
With the NBC equipment, I shall use it 
a-* an example. Our apparatus embodies 
the HCA all-elecln»iuc system of tele¬ 
vision In the camel a, fitted with a pho- 
togiaphie lens system, the light image ih 
focused on a photo-scnsitive mosaic in¬ 
side the Iionoscope, a highly evacuateil 
tube sliap(*d sonu^what like a dipper. The 
photo image is here registered and its 
light vahi<‘S converted to electrical 
tentials. We have here a “picture in volt 
ages,” which, to lie useful, must be an¬ 
alyzed, taken off the mosaic, ainplified, 
and broadcast 

The analysis, oi “scanning,” is accom¬ 
plished hv a beam of electrons originat¬ 
ing in the neck of the Iconoscope and 
focused on the mosaic to the fineiteas of 
a pin point by an electrostatic Ipns. The 
beam is drawn across the mosaic, by 
hoiizontal and vertical deflection coils, 
. in a predetermined pattern of 441 lines 
at the rate of 30 frames a second. Ac¬ 
tually the rate of scanning is 60 half¬ 
frames, or “fields,” per second. Inter¬ 
lacing—scanning of the odd lines dur- 
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Mobile television unit ronhisting of 
Iwo trucks that carry all equipment 
nercflsary for rclayinn Iclevimon pro- 
KiuniK from remote points to the main 
transmitter loomed some miles a>vay 

inj; tiu* hi'^t fiehl, l^llowtil b) Hie i v< n- 
numbered lines in the secoinl—romplett- 
ly eliminates flicker 

In so bcannin'^ the mosaie, the electron 
beam neiitrali/es the eharge that has 
accumulated on each element of the 
mosaic. In so doing, tlie beam sets a 
current flowing in the circuit; in aggre¬ 
gate, tliese impulses ninstllute the vision 
(“video*’) signal. They are amplified 
many tinu's and sent to tlie transmitter 
either by radio relay or coaxial cable, 
wheie tliey modulate the statioiiV ultia 
high frequency earner before being 
broadcast over a specially designed Avide- 
hand-pass antenna system 

At the receiver, after again 1 h ing am¬ 
plified, the video signal modulates tlie 
electron beam in the neck of a large 
funnel-shaped vacuum tube called the 
Kinescope. The modulated beam is 
drawn over a fluorescent screen of zinr 
sulfide at the large, or screen, end of the 
lube in ilie piedetermined pattern of 441 
lini's, 30 times a second. And since the 
light values created in the fluorescent 
screen vary dinrtly with the intensity of 
tlie electron beam, a replica of the orig¬ 
inal image is pioduced. Viewing is either 
direct fiom the end of the tube or by 
leflectjon in a mirror. 

This is the s)stem we shall use in in¬ 
augurating our television prngiam ser¬ 
vice in the New Y<»rk area. We are con¬ 
fident that with the inevitable technical 
iinpiovements that will develop once a 
television service gets well under way, 
the system will serve the needs of the 
American people. 

Our technical facilities at W2XBS in¬ 
clude studios foi both live talent and 
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Mr. Honison, author of the arrom- 
pnnying artitle, with one of Iron<i- 
srope tubes used in trantunisHion 

film pjogiains, 

and a moliiJc tricvisjon 


station for outside pick-ups. This latter 
should be of great assistance to us jn 
piesenting piograms from athletic sta¬ 
dia, parades, and sidewalk interviews, 
and all types of outdoor news events, in 
addition to floor shows from popular 
night clubs and hotel grill rooms. We 
shall use cither our present mobile sta¬ 
tion, or one similar to it, in televising the 
next Presidential Inauguration in Wash¬ 
ington, D. C. 

Our studio for live talent programs is 
fitted with thiee Iconoscope camera- 
chains for multiple camera pick-up of 
pel formances. This assures the variety of 
shots necessary in the pictorial art. 
Switching from one camera to another 
is done in the studio control room by 
means of push-buttons. Several projec* 


tors and cameras arc located in the film 
stuilio. 

All technical equipment has ilb limilu- 
lions. Televibkin apparatus offers no ex¬ 
ception. Our camera’s depth of focus still 
leaves something to be desired, although 
improvements are constantly being made 
in this respect. Likewise, the spectral re¬ 
sponse of tlie Iconoscope is not equiva¬ 
lent to that of the human eye, though 
Its range is considerably greater, suu c 
it exit nds into thf’ infra-red frequencies. 

In a more practical sense, teh’visjon 
serMte at present is limited to a b^w 
liaiismitling stations, NBC has l)e<*n 
broadcasting inlerniUlcnlly with the 
BCA all-elef Ironic system of television 
^inre June, 1936. veral other hlalions 
emjdo) ing the electronic system, how 
ever, will hoon be broadcasting. One 
othej station IS licensed in New Yoik 
City, another in nearby New Jersey ami 
two tjlhers iipstalt*. Biidgeport, Conm*etl 
cut, will be the location of a sixth eastern 
stat/on Mttst of ilu‘se will be isolateti 
stations, although I believe the two in 
upstate New Yoik will be inttieonneriMl 
by 1 adio 1 elay 

T ins brings us squartly against tlo 
pioblem of leb vision networks li 
television is to fulfill even a small pai! 
of Its piomise it must create netwoiks 
Spontaneity will be the life bbiod of lel< 
vision, and it cannot deliver news events 
to viewds in many cities, while they are 
hlill happening, without building net 
works. Kveniually, 1 am sure, the coun 
tiy will be covered with such netwoiks 
in much the same manner as radio net 
works reach into all purls of the United 
Slates today. Economic considerations 
also make the cieation of such networks 
impel ative, but technical and cost prob 
Jems Hill] limit our progress in this direc¬ 
tion Most circuits comprising our na¬ 
tional sound radio networks cann«>l 
transmit sound frequencies beyond 5000 
I’ycles. GikkI television demands circuits 
capable of transmitting a band of fre- 
((uencies from 30 to 4,000,000 cycles pei 
^econd for the video signal alone. 

Two methods are available. Tlie co¬ 
axial cable, a concentric conductoi 
(apable of passing the wide band of 
frequencies used in television, is ap¬ 
parently the new art’s equivalent of the 
wire circuit used to interconnect sound 
broadcasting transmitters. One such ex¬ 
perimental circuit, connecting New York 
and Philadelphia, is already in existence, 
although some modification of it would 
be necessary if we were to transmit 441- 
Iine images over it. Its cost, I understand, 
was about tSOOO a mile. The other possi¬ 
bility for networking is the use of au¬ 
tomatic beamed micro-wave radio relays 
which, in tests, have given us reason to 
suppose that they will be at least an im¬ 
portant element in the final answer to 
television networking questions. Neither 
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of lhe«e IK m existence in any practical 
mmihc, nor ]•» either likely to be available 
for any national network for some years 
h> come However, the availability of a 
I milted nucro«wave network alon^r the 
t Uhicrn sealioard is a distinct possibility 
before the Presidential Inauguration of 
J941. The probabilities aie that, for at 
h^a^t a decade, television will be ron- 
fmed to more or less isolated stations 
located in the larger centers of popula- 
turn, and siTvmg perhaps a little nioic 
than 50 percent of our pijpiilai ion. 

Anotliei veiy praiticul Imnlation is 
(oiind in tile fic<|uen(U‘s iiMni m tele 
^ isHoi B< cause of the necessity of trails- 
initting u vast unioiint of infoirnation 
wjlinn an exceedingly short time, the 
(i( velopers of lclevisif)n hud to turn to 
the ultra-high fiequem les—“Wuves b<- 
tf'ij nu’lerH and one meter m 
h nglh. This brouglit some decided ad¬ 
vantages, It also hrouglit scone disad¬ 
vantage's, the chief of uliidi is llie fad 
llial the range of higleipiahty reception 
is piaclically limited by the visual lion- 
/on as seen from the transmitting an- 
iinna. Tiie NBC tiausniittei, with its 
antenna on the very top of the Knipiie 
Slate Buihling, higliest building in tlie 
wiold, reaches out about 55 miles, al- 
tlnoigh pictures have been teceived up to 
a distance of 100 miles, IVihaps when 
we* have learned nioie* about lube design 
and ean obtain grealei powcj output 
ilian the present d0,000 watts pe*ak we 
shall extend our se*ivire* lange. Thai is 
a iiiatieM jeo the future tet elce ide 

O N the eitlu'i lianti, witliin the* seiviie 
langt* an e\i edJnil sigjjjJ js laid 
down. Ordinary sialic is not inesiril on 
the*s(‘ frequencies hut man made static, 
such as is created by dialliermy appa¬ 
ratus, electric razors, and faulty aulomo- 
hiJe ignition systems pieMlmc interfer¬ 
ence that IS detrimental to television le- 
leption. Future laws may require the 
installation of suppiessors on all elec- 
iMcal equipment radiating energy that 
mleifeies with television and all othei 
communications service on llic ultra-high 
frequency bands, 

I have emphasized some of tlie piob- 
h ms of ultra-high frequency transmis- 
''•on. I hope that I have not given the 
impression that they are of such gravity 
as to ruin television’s chances of success. 
In my own home, about 46 miles from 
the Empire Slate tower transmitter, I 
enjoy the reception of excellent images. 
I am quite sure that everyone within tlie 
metropolitan area of New York who in¬ 
vests in a receiver and has it properly 
mstalled will also enjoy a unique type 
nf entertainment 

This brings up the question of the type 
of entertainment television will probably 
offer in the near future. Today’s tele¬ 
vision, as I have indicated, is capable of 
broadcasting studio pre^iactions by live 
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liifiht: A television leieiv- 
vr of the type that will he 
available for lioDoe recep¬ 
tion of MigJit and sound by 
indio. The image is view¬ 
ed in H i^laniing mirror in 
the lid of the receiver 
Afe/oic. Rear of the re- 
i eivei, showing the funnel 
Hhuped shield of the ealh- 
ode-rjy lube ^Kinesrope) 
that nitikes images \isible 




talent, motion picture him, and outdoor 
programs relayed by a mobile television 
station. A single production, in fact, 
might embrace all three types. In the 
past we have successfully combined ac¬ 
tion in our live talent studio at Radio 
(jty, films of outdoor scenes and still 
pictures from a projection room, and 
special effects from yet a third studio 
into one production. 

The NBC television program staff, un¬ 
der the direction of Thomas H. Hutch¬ 
inson, has been experimenting for two 
yeais and luoie with nunieious types of 
maleiial. Sonic, conspicuously success¬ 
ful in other media, have been found to 
he dismal failures in television. Othcis 
were found to have television qualities; 
all needed adaptation. What is required 
is a rather fast pace, an ease of per¬ 
formance, and a certain spontaneity that 
registers well in television. Up to the 
present we have found no accurate yard¬ 
stick that will measure in advance the 
success of any given act or performer on 
television. 


During the experimental period, 
llulchinson’s staff has put on a vaiiely 
of plays, motion pictures of all types, ed¬ 
ucational material, vaudeville and nighi- 
club entertainment, orcliestras, and what 
not, Magicians, jugglers, tiained dogs, 
a scientist showing the niicroscopii* life 
in a drop of water, a bonk reviewer, 
legilimale actors and educators have 
tried their talents on the new art. The 
individual items have imi all tlie wuv 
from an individual turn of ten minutes 
oi so to diainas and fasliion shows of 
35 mmutes or moic. We have pul 
on sidewalk jnteivi<»ws, both day and 
night, picked up a floor show in a nearby 
cafe, and televi*-ed the graceful gyra¬ 
tions of skaters on an oiildoor rink. We 
have covered a spectacular file. 

These are lieginnings only, but I be¬ 
lieve they offer promise that television 
prograniinuig will develop into Kom<- 
thiiig both highly interesting and inform¬ 
ative. Ceitainly no otliei medium will 
he able to compete with television in 
furnishing programs of news ev^ents. Tele¬ 
vision will be on the spot and will flash 
the scene into the home wliile it is still 
happening; when the program begins 
neither the engineer behind the camera 
nor the viewer at his receiver will know 
what the outcome will be. 

But wliat about teb-vision’s effect on 
the motion-picture industry The motion 
pictuie, like all theatrical enlertainmenl, 
is of mass appeal; an aiidirnce must 
be present in large numbers to get full¬ 
est enjoyment from one of the theater’s 
spectacles. Much of the appeal, there¬ 
fore, is social; going to the thcatei or 
the motion-picture house is a social event. 
The wife wislies to dress and get away 
fiom the liome scene for a few hours, 
to mingle with hundreds of others mo¬ 
tivated by the same impulse. It is not 
likely that television, or any other me¬ 
dium that enters the home will ever 
(Pfeasc turn to pag<* 251) 
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T HF liuman eyi* i'* a pretty j^ood 
pyiomelei. In eKlimating tetupeui- 
tuM^M that are high enough to bung 
ttliout the emisi^um of light, the eye Im^ 
served the stt?elmakei effectively toi a I 
least 3000 years. Only within the past 
decade or two lia^ it really begun t(j Im* 
taxed beyond its capacity as an aid in 
steelinaking 

Considered as a pyioineter, oi U" a 
(amera, or merely as a means of getting 
about in th<* world, the human eye ha*' 
two serious weaknesses: it is slow, and 
It is easily fatigued. 

Kveryone wlio has ddhhle<l in ama 
leui magic and sleight-of hand know^ 
how easy it is to mak<* ([uirk movements 
that the eye cannot follow^ Many sleel- 
inaking operations aie now so fast that 
it is impossible to follow them vi'-ually, 
at any rate to the extent that one eouhl 
say afterwards that this or tliat pait of 
the steel was loo hot or too cold. 

As for fatigue, look at a hiight light 
oi ti>ward a window, and note how the 
<Mitline persists after the eyes are closed. 
Or "tart at an intermittent coh>ied sign 
and note tin* complementary color that 
appears momeiilanlv as the lights go 
out. These effects are but mo¬ 
mentary, but they can be cu- 
mulaliv(\ who has not felt the 
depressing effect of overex 
posuie to biiglit sunlight or to 
the flickering movie scieen'^ 

Modern steel making pi oc esses, 
at least lh<»st that ate operal* 
mg f t»ntirun)U‘'ly, can no longei 
l)t‘ (ontioiled by casual and oc- 
(asionu! in'-'pittion They have 
to be watched, persistenllv. and 
the human eye just can't take 

It 

\t this pf>int tlie photo eler- 
tiK etil st(*ps into the breach 
and piovides an eye that is in 
sniiic lespni-, as sensitive and 
als(i as discriminating us our 
(»wn hut at the sami' lime i" 
miu ii qinekei and miu h less 
suhjei't to fatigue 

Two types of photo-electric 
fell have found u-e in pyiometrv One 
fd these l^ the cesium vacuum cell, re- 
f|UJUiig an applied voltage, (umiliai to 
all umateui and professional expeu- 
inenteis witli t lectron tubes. The othtu 
IS the type list'd in large numbers by 
camera enthusiasts in theii exposuie 
incleis. This is the Photronic or burner 
layei cell, a self-gentTutive tvpe ot 
photo-electric cell which requires no u]>. 
plied voltage. 


Deinaiul for Better Steel Has Made Necessary More 
Careful Control of Processes . . . Photo-Electric 
Cell Measures Temperatures Accurately 

«> ROBKRT B. SOSIVIAN, Pli.D.. Sc.l). 

Research Laboratoiy, United States Steel Cotpiuation 


In the co^'iiim tell tlu exteinal vollagi* 
IS supplied by a stoiage hatteiy oi ret li 
fu r, when light falls on the cell llie varia- 
lions of current in tlie circuit can he use<l 
to indicate and retftrd the temperature ol 
the hot surfute from which the light 
Clime. In the sflf-generative type of eell, 
a metallic plate is coaled witli a mixture 
of selenium and other substanees 'I’liis 
Jayei in turn is < oated with a layer of 
vapon/ed metal so thin that il is traii"- 
parent One elec trie ul connectnin is made 
to this layer and the other to the metal 
plate. If a meter is placed in the eircuil 
and the light fiom a hot object is al¬ 
lowed to fall on the cell, the cunent in 
the circuit will he in prop<iriioii i<» the 
light intensity and again we have a means 
for indicating and recording tlie temper 



Abovef in circle: Phoironie 
photo cell mounted above ii 
roll table in the strip mill at 
Fairfield Works of the Ten¬ 
nessee Cool, Iron, and Ball- 
road Company. Right: A 
sample of slab-temperature 
record made by u Photronir 
pyrometer on a strip mill 


if i" 


atuir of the surface fitun which the light 
came 

An application <d tlu* cesium pliot<»- 
eleclric cell to the "tecJ mill is in the 
so-called “Oplimatic'^ pyrometer, mount 
ed to lead the temperature of tlie fast 
traveling strip of metal in a modiTn Imt 
stnp null This mill lakes a hot slab 
f>f steed and conveils it at steadily in 
creasing speed into a ribbon liundred" 
of feet long and several feet wide, which 
is lal<»r cut into slieet" for tin cans, auto 
mohiU* fenders, and innumerable othei 
u.s€h. So much depends upon propei 
temperature in the strip, as well as prop¬ 
er speed, roll pressure, and tension, that 
the esUniation <if temperature by the un¬ 
aided eye is no longer depimdalde 
The Optimatic pyrometer has a 
matched pan of cells, but does not u^e 
the pair in quite the same way as wi 
Use 0111 own pan of eyes. Il looks d<»wn 
on the hot surfa(‘e (»f the strip with jiist 
one eye, while it corks the other eye to¬ 
ward an incandescent lamp. Through 
the Operation of a set of electron lubes 
tile current in the lamp is caused to 
ciiangi' until the lamp matches In bright¬ 
ness iln^ hot surface, and the lamp ciii- 
lent thus fH*rves as a measure of the 
temperature. All this takes place much 
quickei than I can tell about it, and the 
record of temperature is made within a 
fiaction of u second after the pvrometei 
sees the steel. 

I N the Ri's^arch Laboratory of the 
United States Steel Corporation wi* 
have preferred to depend upon tlie 
Photronic type of cell, and in this way 
eliminate some of the troubles incident 
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to the use of a rectifier such as is neces- 
^ary for the cesium cell. In one applica¬ 
tion, a Photronic eye, carefully water- 
jacketcd to protect it from damage by 
heat, looks down upon the roll table 
along which the hot slabs for the strip 
mill begin their journey. When it is 
first seen by the pyrometer, the slab 
lias already been given a hqueezing and 
cleansing that gets nd of the coating of 
scale formed upon it in the heating- 
furnace. The slab is thus left with a 
i lean, glowing surface whose tempera- 
lure IS instantly recorded b) the electric 
t'Ve. 

One <if the illustrations slrnws a p<u- 
tjon of the automatic record made hv 
the pyrometer on a moving strip of pa- 
j)er. At the point A, the slab has just 
passed under the eye oi receiver and has 
/laslied its temperature, but was in sight 
for such a short time that it made only 
this single neord of temperature After 
M veral passes hack and forth ihiongh 
ilie first set of rolls, however, it had 
)( ngthf'ued out so murh that it iea<hcd 
clear hack again undei iht; pyioineter 
and made a second lermd. B Tins time 
the greali'i part of it passed bark under 
ilie p>rometer as th(' siup emerged from 
llie rolls, then went forwauJ again 
Uirongh the last puss, thus doulilmg its 
apjiearaiue on the* reeoid. If its tempeia- 
line had Iwen uniform and had not 
I lianged during this hiief interval, it 
\MUild have diawn a veitital sliaight 
line, hut the surface is, of course*, cool 
ing all the tinii* and if uniform from end 
lo <*nd should make an me lim'd stiaighi 
line. If hotter at tlie real end, on the 
other hand, it should make a “V”. This 
was actually the case witli tlie se'iond 
following slab, legisfered at C, when 
it eamc back to make its longer letord, 
at D. These variations aie nearly oi 
(juile invisible to the human eye but they 
tell men in charge of the heating and 
rolling a good deal more than they would 
tell you or me, 

A nother application of iiu* pimto- 

- electric pyrometer, tins time one in 
which absence of fatigue rather than 
ipiickness is its most valuable character¬ 
istic, is found in the so•callt^d pyro- 
metric rmif control in the open-hearth 
furnace. This is a furnace into which 
cold scrap steel is loaded through wide 
front doors, to be melted down by a 
flame of gas, oil, or tar. After the steel is 
melted, liquid cast iron from the blast 
furnace is poured in, and the mixture 
IS then held for several hours while re¬ 
fining takes place. In the refining action, 
fhe impurities 4re burned out of the ma¬ 
terial and absorbed by the slag on top 
of the metal, leaving only pure iron be¬ 
hind. 

The limiting factor in the speed of 
a furnace i« the melting tempera¬ 
ture of the i^t and walls. These are 
m^ually built of silica brick made from 


sandstone or quartzite, the white rock 
that forms the high ridges of central 
Pennsylvania. These silica brick melt 
sharply at 3142 degrees, Fahrenheit, just 
as sharply as a pieci; of ice melts at 32 
degrees, Fahrenheit. 

In the presence of the vapor of iron 
and iron oxide that is preseni in the open- 
hearth furnaop, silica bnek melts at a 
temperature lower than thi*!, in fact, 
very close to 3000 degrees, Fahrenheit. 
The fiirnaceman dare not let his roof 
pass this temperature else it begins 
dripping into the molten steel below, 
forming “ii leles” like those seen along 
a roof gutter during a thaw It is impor¬ 
tant that he grt the furnaco as hot as 
po^isible to gain «ipeed in the process, 
yet he cannot stand in front of the fiir- 



Above: A roof-eontrol photo¬ 
electric pyrometer mounted in 
the hm k wall of an open-hearth 
fiirnare. Left: Diagrammatic 
i rosK-heetSon of one of these 
furnaces, showing how the py. 
lomeicr is placed. A constant 
flow of water, indicated )>y the 
airov^h. coolh the p>roniclcr 



nact peering tiirough the wicki’t of tlie 
fuiiiace door, for not only has he other 
diiliis to perform but lus eyeh would 
‘'oon l»c so f.iligiied by the brilliance. 
(v<*n though protected by lus colored 
glasses, that he would be unable to judge 
aixuraledy the temperature of the roof 
His usual former piactice, therefore, has 
always been to play safe and stay well 
below till* melting temperature of his 
loof, even though he lost time thereby, 
because melling a roof is a very expen¬ 
sive accident. 

With the electric eye always on the 
job, however, he cun attend lo his other 
duties and no longer be conrerm^d about 
getting dangerously near the melting 
temperature. The pyrometer can be con¬ 
nected lo an automatic controller which 
will shut off a part of the fuel the mo¬ 
ment the roof temperature reaches the 
limit which has previously been set on 
the contjoller. Then, about one half min¬ 
ute later, when the temperature has 
dropped back through the prescribed 
lange of action of the controller, the fuel 
will again be automatically turned on. 

In the open-hearth furnace, the pyrom¬ 
eter is arranged to sight through an 
opening in the back wall of the furnace 
upon the middle point of the inside sur¬ 
face of the roof. A record made by one 
of the automatic controllers shows that 
the temperature had repeatedly gone 
just above 3000 degrees but had been 
instantly pulled back by cutting off fuel, 
only to come up again a short time later. 
This really effective service, indepen¬ 
dent of human judgment, makes work 
possible at the highest temperature 


Vritlioiit dtingri <if dt '-n»>\ mg llit* fur¬ 
nace, 

'I he pviuiiHlri, nwniuti cl in the icar of 
llie furnace*, js fiiolccUd by a steel 
)dtket ibioiigh which watci fonslaotly 
cNiculatcv, bu It 1 -, uMccunfui tably hot in 
llic vicinity and tho elcctnc eye is ab 
ino^t as sen^-ilive as tin* human body to 
temperaUnes above 100 degrees. Con¬ 
stant cirnilation of cold wat<*r, however, 
kcc'ps It in prime w^irking condition for 
weeks oi months at a lime. 

It need baldly he said that these de- 
vues have tlieir little idiosynciasies 
which have to be learned by experience. 
For example, if you stood m front of 
an opening m the furnace wall as long 
as the pyrometer is expected to stand 
iheie, you would probably be filing now 
and then by a flying particle of molten 
steel or Mag. These pailiMcs are pro¬ 
jected up by the vigoious boiling that 
occurs in the steel bath, and occasional¬ 
ly one will fly on such a trajectory that 
It comes straight out thiough the open¬ 
ing. It will not do to li\ to proti-ct the 
pyrometer by a shutter or screen, as 
that would cut off the necessary light 
from reaching the automatic eye. A 
piece of glass would stop the particle 
but the particle w’ould stay where it 
stopped and the accumulation would 
gradually cut off the view. We want a 
screen which is transparent and always 
on the job to catch the particles, hut 
one which will throw them away as soon 
as they are caught. A jet of alD^^ -tJbe 
ideal screen for thi^ job. It slops nAlrollJf' 
the light but it deflects the flying particle 
and renders it harmless. 
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!rn oil tunker« the S S J If . I an D\ke, M Noie 

hpmlertod |iaH8<iKew;i\ clown thr rc^'iiter of the deck 


O IL I*' found in widflv ''tdtttiod 
aicas, with the nchrsl depoHlt'^ 
often hijnflr<‘ds and even thou¬ 
sands of miles fiorn the great consuming 
centers. From the days of the earlie-'l oil 
wells, therefore, the development cd c‘fh 
cient and economical transportation 
from the wells to the consumer has been 
one of tile niajoi problems of tlie indus¬ 
try. The fact that tlu Ainciican motorist 
pays close to the world's lowest price for 
gasoline is to a considerable degiec due 
Ut the success of the oil industry in 
adapting the various forms of land and 
sea carriers to the transpcirlahon of its 
products. 

During the eailiesi days of the indiis 
liy, the output of the welL was bai reled 
and earned by wagons t») the small local 
lefinenes and from there to the nearest 
lailroad siding. Except for some slight 
competition from canal and nvei cai 
rieis, the teamsters and the railroads 
enjoyed a monopoly on the haulage of 
peti oleum. Today, the teamsters have 
disappeared. The railroads, cm the other 
hand, continue to he an important fac-* 
lor, deriving a revenue cd $2S0,000,000 
annually from the ct iide and rehned 
products shipped by the petroleum in¬ 
dustry. Their days of preeminence, how- 
tvei, are past. By far the greater part 
of the output of the* wells is now trans- 
poited by pipe lines, oil tankers, and 
motor tank-ti ticks. 

Within the continental bordeis of tlie 
United States there are appioximately 
343,000 active oil wells, located m 22 
stateis. Fifty-five thousand miles of pipe 
line gather the day'** supply from the 
wells and carry it lf> the gathering sta¬ 


tions on tlu trunk pip« 
lines From the gathering 
stations, the oil flows 
through 60,000 miles of 

tiunk line to 437 operating 
refineries in 28 states and to 
marine terminals at coastal 
points 

From tile marine lermin 
als, the crude oil is shipped 
by lank<*is to icfineiies m 
the United States which art 
nt>t linked by pipe line l<» 
the oil fields, and to ports 
thrtnighoul the world From 
the refineries, the lefined 
prod nets are shippe d bv 
tankers overseas, and to dis 
tnbution terminals in the 
United States by inland wa- 
leiways. rail, and more than 5000 miles 
of pipe line Forty thousand motoi tank 
nucks carry the refined products frtmi 
the dislribution terminals to the nation’s 
200.000 hlling stations 

T oday, approximately 73 percent of 
dll the oil product d in the United 
States jH nutved l)y wutei can lei s at 
some stage of its passage from fhe well 
to the consumer. Practically all ship¬ 
ments to points along the Atluntu and 
Pac ific coasts are made entirely by wa 
ter From these receiving points on the 
two roasts, oil barges and river tank- 
ships c^rry petroleum products through 
30 000 to 45,000 miles of waterways to 
inland destinations. During a single 
month, tankers have unloaded as much 
as 45,000,000 barrels of crude oil, gaso¬ 
line, and other petroleum products at 
United Stales ports 

The United States leads all nations in 
Its contiibution to the world’s total of 
1655 oil tankers of 1000 gross- tons m 
over As of June 30, 1938, there weic 
418 tankers aggregating 2,759,642 gross 
tons under American registry, not in¬ 
cluding the oil barges and other craft 
of less than 1000 gross tons which con¬ 
stitute a big majority of the oil earners 
that ply our inland waterways. Tankers 
constitute about one third of American 
merchant marine tonnage Petroleum 
and 0“ products provide nearly one 
third id all water-borne tonnage in Amer¬ 
ican world trade. 

Ocean transportation of petroleum has 
progressed a long way since the first 
ship to carry a cargo of oil on the high 
seas sailed for England from Philadel- 


pliia 111 1861. The vessel was the 221 
tun 1)1 ig, the Elizabeth IT'a/rs, and she 
earned her cargo in barrels If was not 
until 1869 that the first oil ship fitted 
with iron tanks app(‘ai(d. The name 
of this pmneer tankei was tlu Charles, 
a sailing vessel of 774 tons with 59 tanks 
Prior to this, tlu* oil had been shipped 
in ban ids. or entire ludds of the vessoU 
in the trade had been used as singh 
tanks The first steam tanker appeared 
in 1878, urui by 1885 more than lOOf) 
ships woth a capacity of fiom 2500 to 
14,000 barnds of oil weie transporting 
American petioleum products to United 
States and foieign polls 

Ever since the fiist tank-htti*d ship^ 
dfipeared, the trend has been toward^ 
lurgei, faster, more i'flTK lent vessels It 
IS this search foi spred and cconom\ in 
tanker operation that is diiectly lespiin- 
sihle for the introduction (»f welding in 
the ciinstruction of the large! Vi*sseK 
during recent yeais Welding makes it 
possible, without saiiificing sliiiigtli, to 
rediiee materially thi‘ hull weiglit winch 
must he movcil by tlu ship's propelling 
machinery, while thi smooth, wtl(h*d 
hull oflels less oppoitiinitv tor '-iiifaii 
roi I osjon. 

Om- of the first all electiiraliy welded, 
self-pii»pelled vessels to he built J the 
United States was the White Flash, a 
tanker 201 feet 2 inches over-all, witli a 
capacity of 7500 barrels of oil The 
White Flash was delivered in 1931, hut 
it was not until 1936 that the sarnt ton 
struction method was applied to tlu* 
laigei type of ocean oil-cairier In 193(> 
The Atlantic Refining Company placeil 
wuth the Sun Shipbuilding and Dr\ 
Dock Ct»mpany an ordei for a tanker of 
18,500 tons dead weight, in which the 
entire tank space extending from the 
engine rotim bulkhead to the forward 
end of the tank space was to be of 
welded " construction The vessel was 
commissioned in February, 1938, and is 
now on the l^liiladelphia-Texas Gulf 
Coa^-t run A sister ship, built for the 
same i-ompany in the same shipyard, was 
completed and placed in service on the 
same run in Aiigiist, 1938. 

The two new tankers---the J. W, Vart 
Dyke and the Robert H Colley —are the 
world's largest welded ships and illus¬ 
trate m graphic fashion the remarkable 
development that has taken place m the 
const! action of oil-carrying vessels since 
the first tank ships appeared neatly 70 
years ago The new tankers have an 
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Oil, Gasoline Distribution Relies On Science For 
Aid . . . Problem Has Inspired Unique Develop¬ 
ments . . . Pipe Lines, Hiij>;e Tank Ships, Trucks 


ov4i>all It n^th 511 feel 5 ini I'lx 
tapacjty oi earli js 136,000 ban els, oi 
6,552.000 gallons - enough gasoliin lu 
supply the average re(|mrenients of 10,- 
000 niolori‘'ts fttr a full year. 

"l*Nrho-eh‘tTrie engines developing 
5000 horsepttwer give the hliijis a speetJ 
of ] 1 25 knots, enabling lln^m lo make 
tile trip between Plulatlelphia and Texas 
(,nlf ports in six days. TInee dOO-horse- 
power discharge pumps, driven by 2300- 
vtdr explo8ion*proof motors, give eat It 
of the vessels a rated maximum dis¬ 
charge capacity of 630,000 gallons an 
hour. With adequate shore pumping 
equipment, each can be Ittaded in ap- 
pioximalely eight htnirs. 

At some loading point", paiticulmly 
on tile Paeific Coast, where sliullow wa 
ter or lack of harbor fari]itit*s make it 
impossible for tankt*rs to tie up t<i the 
docks, oil carneis take on thf*n taigoes 
through submarine pijie and Intsc lint^s 
that may lun a full mile out into ibt' 
ocean. The vt‘sscl is brouglit inlci posi¬ 
tion, ancboictl. and made fust to buoys 
unebort'd to the tietun bed. Tlie sub 
mai inc hose is hauled abouid and at¬ 
tached to one of the tankei's intake 
pipes. Orders are given by submaiine 
telephone when it is lime to Ix'gin pump 
ing in the oil When the loading is com¬ 
pleted the hose is cast off, made fast to 
a huoy to mark its location, and the 
tanker sets out to sea. 

Radio telephone communication be¬ 
tween refineries located at tide-water 
and their tugs operating in the harbor 
is a recent development that speeds the 
handling of tanker cargoes. The liig-to- 
shore radio *phone communication often 
saves many hours when a lug that has 
left the docks is needed in a hurry at 
some point in the harbor, and it is fre¬ 
quently possible to keep the tugs op¬ 
erating efficiently in thick weather that 
would otheiwise slow them down or put 
a stop to their activities. 

Just as the modern oil tanker is a skil¬ 
ful adaptation of the cargo ship to the 
tiansportation of a particular type of 
cargo, so the oil pipe-line is an equally 
skilful and efficient adaptation of a me¬ 
dium used for centuries for the trans¬ 
portation of water. For practically all 
liquids available in large volume, pipe 
lines provide the most economical form 


*»1 land ti diispui Idlion that has ever b«'en 
dt^vihcd. The cost of tiansporting petro¬ 
leum pioduclH by pipe line m approxi¬ 
mately half the e4>si of lad ti an‘^|iorta- 
lion 

hinee the coustjuction, in 1875, »>f a 
pipe line from Oil City, Pennsylvania, 
lo PillKhurgh to tiaiisport ciude oil, the 
pip<‘-]inc systun has spiead out over 
most of the I’nited .Siale«, hut mi unoh- 
iMisive and uiispectai iilai bus the growth 
of the t-ysiem been that few ari* aware 
Ilf the enoimous, complex tiansportation 
network that )i4*s beneath the suiface ol 
th(‘ country. Thousands pass over the 
Iiiieh evciy day without a thought foi tlu 
inillions of gallons of oil flowing heneatli 
them. 

IS not one of the 315,000 ac- 
-i- live oil welU in llie Unitul Slates 
that dot's not havi' an outlet foi its pro- 
tluelion through a jupc line. When new 
till fields have been opened up, pipe 
lines liave always been prompt in pro 
viding the new areas with facilities f<»r 
volume shifimeni, evt n in the most n-- 
niole places St>t>n after tin discovtqy of 


the East Texas field, the greatest source 
of oil yet uncovered, 17 trunk lines, cap¬ 
able of moving 1,000,000 barrels a day, 
wt're built to serve tlie new field. During 
ihe past year moie than 1.215,000.000 
hatrels of crude oil, and 75.000,000 bar- 
lels of gasoline weie movetl in interstate 
transportation by tin* nation's pipe line 
system. So enormous js tlie sv^'lem tliat 
It IS estimated that more than 5,000,000 
bancK of rriide oil and gasoline could 
Ix" moved in 24 hours. 

In jdunning the eonstiiK tion of a 
jiljie line the fiist piohlem that must be 
solvi'd is to find tlie route between the 
points to be eoniiei led that will permit 
the speediest and least expensive con- 
stiuclion, and the most efficient opera¬ 
tion after the pipe has been laid. Condi¬ 
tions of topography, drainage, and 
rights of way are all factors that must 
be considered, but the route must fol¬ 
low a comparatively straiglil line, for a 
route laid out to avoid all the difficiil- 
iies of the tel ruin would piobably 'be w) 
fircnilous as to make the cost prohibi¬ 
tive 

Acilul jilioliigiaphic sujveying js a 
comparatively recent dt veloprncnt that 
is pioving an invaluable aid to the lo¬ 
cation engineer. The aeiial plmto- 
grapliic maps s|n)w tlie engineer all of 
tlie sulfate dc tails in the li*>ii/onlal 
plane, and with siereosctipic devices, 
siniilai in piinciple lo the old-fashioned 
stereoscope that used lo be standard 
home equipment, he can obtain a tliiee- 
dimensional effect that shows all tin- de¬ 
tails of elevation changes. 

Such aerial suiviys eiialile the eii- 
ginc'er to plot a route acioss aveiage 
country in his own office, with the assnr- 
unc'c that few, if any, changes will be ne- 


Pipe lines to roiry oil and gasoline—many tlinui^ands of miles of llicm*—spiead like ftp 
webs radiating out from the various oil fields lo all parts of count i y. Here, one is being insta 
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nng mudiine niuhnred to a tiarloi and eut- 
D liencli foi an oil pipe line on a «iteep 8lope 


cissajy when the loiitc* staketl out on 
the ground. In cxttoincly rough countr) 
alternate routes cun he plotted on the 
photographic map, with 'teleclion sul) 
jcct to a onc-puily giound (heck, wheie- 
as without the piiolographu* map U 
would be nereshaiy to pul half a do/en 
surveying parties in the fold In (ovei 
tile posHihditieH of many different 

routes. 

In spjif of all the study devoted to tiie 
selection of the best available loutt*, 
natuie fnipiently presents obstacles 
that lest the skill and ingenuity of the 
coiistiiietion ♦•ngimers A lecently com 
pleted 225-milc line from Williamsport, 
Penns\lvania, to llo( in >ler and Buffalo, 
New Yolk, had to eii^ss three riveis- 
the Chemung, the Geni see, and the Sus- 
cpiehanna—tind fieijuent swamj) areas 
ihecipitoiiH. iock\ lulls and deep val¬ 
leys, often lieavdy tnnlxiid, not only 
mad(‘ difiuult the transpoitation of pipe 
and othei supplies, hut placed tiemen- 
dous Strains on trueks, tractois, ditch- 
eis, and other niac limes 

Even aftei tiees had been felled, the 
stumpn blasted out of the ground, and 
a load way cleared by a machine known 
as a bulldozei, trucks w^eie frequently 
unable to negotiate the steep slopes and 
llic pipe had to be liackstrung from the 
nearest accessible spot. The procedure 
was to weld the pipe mlo one continuous 
section and push it down th<‘ incline to 
the next relatively level spot where it 
could be welded to the section beginning 
at that point. 

Many of the precipitous slopes even 
defeated the crawler-mounted machines 
capable of pulling 15 tons or more of 
deadweight up surprisingly steep grades* 
To help them up the slopes it was neces¬ 
sary to haul them with a wire cable from 


a winch-equipped tractor anchored to a 
tree some distance up the hill A inaclune 
used to hack fill the ditches aflei the lay¬ 
ing of the pipe, and admiringly referied 
to by the workers as ‘T\>peye,^’ somer¬ 
saulted 15 feet through tlic air on one of 
the slojx's, but was qui< kly repaired and 
returned to duty 

Each of the rivci iiossings piesinted 
Us own problems. In the case of the 
Chemung ciossing, which was mit veiy 
wide 01 deoj), a nidcliine known as a 
litnch luK‘ was mounted on two laige 
timber runners and pulled across the 
river bottom by two winch-equippecl trac¬ 
tors am bored on the far bank, digging a 
five-fool trim h as it went. A barge htted 
W'lili an im lined runway was used to lay 
the pipe across llie 1000 foot Susque¬ 
hanna cros-^ing The lengths of pipe 
weie welded tt>gellier on the runway 
and allowed to settle into the river Imt 
tom ditch as tiie bai ge was wiiu bed 

acios^ 

A I/I'HOUGH viitually tvt ry technique 
■ in the pipe lin(‘ builder's manual 
had to be employed at one lime or an- 
othei to oveicomc the obstacles set up 
by naluie, the cIew^ employed on tin* 
|ob establislied some remarkable rec - 
ords for speed. On some of the less diffi¬ 
cult stretches, as much as 25,000 feet of 
line was laid in a single day. The whole 
225-niih* line was completed in four 
months from the start of construction 

No pi(k and shovel work is nctesiiary 
biill-do/cr trntloi fillu the pipe treni I 


In many respects, the opeialiun of a 
pipe line is similar to the opeiation of a 
ludroad, with its feedei or gathering 
lines, main trunk hues, leiminals, stor¬ 
age yards, switch systems, stations, dis¬ 
patchers, telephone, and teletype sys¬ 
tems. Unlike the freight train, however, 
the pi[>e line does not have to move itself 
as well as its load. The fluid is kept 
moving tlirougli llie pipes by pumping 
stations, usually located about 40 miles 
apait, ulthougli in liilly country, or foi 
heavy and viscous oil, thev may be 
placed at more fiequcnt iiiliuvuls along 
the loiJle 

ICach station is equipped with pumps 
powerful enough to send the stream on 
to the next statum, and is pii»vided with 
stoiage tanks having a capacity lang- 
ing fiom 10,000 to 50.000 bands Fre- 
ijuently ihice or foui diffeient “slugs” 
or batches, each consisting of frf»m 25, 
000 to 250,000 bands, and each con¬ 
signed to a different destination, will 
move in succes'^iun through the same 
pipe line Each “slug” may consist c»f 
a different grade of gasoline or olhei 
petroleum pioduct. The intercommuni¬ 
cating telephone or lehtype system en 
ables the dispatclieis to keep the station 
operatois infoimed of the tune when 
eacdi batch will reach them, and to give 
the necessary insiruclions foi shunting 
off the different consignments to llie 
connecting lines that will cairy them to 
tlieii diffeiiMt desjinations 

ifter un oil pipe line in laid* a poweiful 
and rleaiis up the jot> in (dioit ordei 
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T oday, because a young Mainesolu 
pharmacist found experimenting 
with burbot an interesting diversion. 
Lake of the Woods fishermen are selling 
the once-despised fish for the valualdr 
cargo of vitamins A and D they carry jn 
their unusually large livers. 

After graduating from the Lnivcisiiy 
of Minnesota school of pharmacy in 1929, 
Theodore Rowell settled in Baudette, 
Minnesota, near the Canadian Ixirder. 

hen not working in his drug store, the 
young druggist was studying the burbot 
in his home-made laboratory. (The bur¬ 
bot is the only freshwater mmiher of the 
tod family ) 

Soon after Rowell became inteiested 
in burbot and vitamins, an investiga¬ 
tional report of the United States Bureau 
of Fisheries slated that, in experimental 
iickets, oil made from burbot livers was 
from thiec to four times as potent in 
vitamin D and from four to ten times as 
potent in vitamin A as good grades of 
tod-liver oil. 

Working in his laborutoiy, Rowell 
learned that the liver of the fish made up 
10 percent of its body w^eight and was 
proportionately about six times larger 
than livers of othci northern freshwater 
lish. From 1931 to 1933 he worked on 
different methods of extracting the oil 
from the liver cells of the fish. After 
much experimentation he perfected a 
})rocess that yielded amounts of oil equal 
to 40 to 60 percent of the liver’s weight 
Rowell’s next step in producing fresh¬ 
water vitamins was to evaluate burbot- 
liver oil as a vitamin-provider. Several bi¬ 
ters of silver foxes served as “guinea 
pigs’* for further experiments. For two 
years all foods containing any amounts of 
vitamins A and D were eliminated from 
the feeding chart and burbot-liver oil 
was substituted. Tlie results were V(*iy 
gratifying. 

E ven better Were the results fif a 
study of the anti-rachitic factoi in 
burbot-liver oil recently completed by 
Dr. Thomas Myers, instructor in pedi¬ 
atrics at the University of Minnesota. In 
order to test the anti-rachltic value of 
vitamin D as it occurs in burbot-liver oil, 
Dr. Myers selected 50 infants from one to 
two months old from a welfare clinic. Each 
was given a daily dose of ten drops of 
burbot oil. Dr. Myers found that, during 
the observation periods of six months to 
one year, the children made normal gains 
and developed satisfactorily in all cases. 
In no bu^^ce did any cases of definite 
elinim mkets develop. 


A Local Druggist in a Minnesota Village Finds 
that there is Opportunity Outside the Crowded 
(Cities and Develops an Industry Where He Lives 

By E. J. FORTIER 


Ills expeiinicnts liad provctl 
to liowclJ that liurbol-livcr oil 
was SIX to eight limes more 
potent than good grades of 
medicinal cod-liver oil. lie 
ulso found that burlxit oil has 
a very low viscosity and is 
more rapidly digested and as¬ 
similated than most fish-liver 
oils. 

Early in 193.'i ilie young 
druggist built a smulL factory 
near the shore of Luke of the 
W'ootls and lauru lied in earn¬ 
est the production of tlie new 
(ish liver oil Burbot-liver oil 
w'as introduced to the nu'dit al 
profession in September 1935, 



A rather large burbot. Above it in a jar is 
a burbot liver proportionate to its size and, 
al the right in another container, the amount 
of oil that run he extracted from siuh a liver 



and soon after was accepted by the coun¬ 
cil on pharmacy and chemistry of the 
American Medical Association. 

Burbot are caught in the fall and early 
winter months when they come to shallow 
shore waters to spawn and feed. Each of 
25 to 35 fishing crews on the Lake hires 
an extra man whose sole job is removing 
burbot livers- From 40,000 to 50,000 
pounds of vitamin-providing fish are 
caught daily throughout the season. 

The general steps in the Rowell pro¬ 
cess of manufacturing burbotdiver oil 
are, first, placing the livers in a large 


‘^team kettle in which high steam pres¬ 
sure breaks down the oil cells and frees 
the vilanun-laden fluid. Next, the oil is 
rendered and decanted and run into a 
I'ooling chamber which is kept at a low 
temperature until all the stearics have 
been precipitated and strained off. The 
nil, after being processed, is icady to he 
bottled and capsuled without being con¬ 
centrated or blended. 

The small factory on Lake of the 
Woods is the only place in the United 
States where burbot-liver oil is produced 
for commercial use. Moreover, the Rowell 
factory produces the only fish liver oil of 
which production is entirely controlled 
within the LInited States. 

Fishermen are anxious to catch, burbot 
for sale to Rowell not only to supply the 
new market but also because keeping 
down the burbot population will conserve 
game fish on which the ferocious burbot 
feed. 

The amount of burbot available foi 
pi eduction of vitamin-rich oil is inestima¬ 
ble. The fish are found in lakes and 
streams from New England and the 
Great Lakes region west to the upper 
Missouri and Columbia River basins, and 
north to the Arctic Ocean. 

Burbot-liver oil has been discussed 
technically in an investigational repoit 
of the Bureau of Fisheries, Washington. 
1). C., also in The Journal f.anret^ Minne¬ 
apolis, Minnesota 


W)RLD’s Biggest Meat Market 


M uch of romance has been writ¬ 
ten about the famous million-acre 
King Ranch which spreads its 
broad tracts tlirough southern Texas un 
til It touches the Gulf shore. Yet ru 
tnance of the garisli western plains 
variety has little place in this “World’s 
Biggest Meat Market/^ which each yeai 
sends 15,000 to 20.000 head of fine cat¬ 
tle to hcef-packing renters of the na¬ 
tion. 

Rather, it is a sloiy of patience com¬ 
bined with the ingenious application of 
scientific data and methods. These alone 
aie responsible for the steady growth, 
improvement, and prosperity of tins vast 
property. The facts comprise an interest¬ 
ing story—an imperishable tribute to the 
King and Kleberg men, keen-eyed and 


The ranch house which is head¬ 
quarters for the vast Texas do¬ 
main that i" the King Rnn< li 

keen-inindeci ranchei Ikisj- 
nessmen who in tluee gen¬ 
erations established and de¬ 
veloped the nation's greatest 
beef-cuttle pioduclion unit. 

Robert J. Kleberg, Jr., presi¬ 
dent and general manager 
of the King Ranch, Inc, is 
a giandson of famed Cap¬ 
tain Richard King who 
founded the enterpri'^e in 
1852 as the very first plan¬ 
ned cattle ranch in the 
United States. All true cat¬ 
tle-ranching acl'vit) in this ^ 
country grew from King’s 
early work. 

The properly had and has nothing in 
common with the general agricultural 
expansion to the west Grain farmers 
spread out from the east, clearing and 
developing more and mure new territory 
until they had opened a continuous farm¬ 
ing country from the cast coast to the 


Famed King Rauch, America’s First Planned As 
Such, Claims Title To Scientific “Firsts” . . . Its 
Organization Is Tribute To Man And Machine 

By W. P. ELLIOTT 



middle west, but the king Rancli tin 
lesuh of no growth or w'otward move¬ 
ment; rather, it was deliheiately selected 
out of the middle of a semi-tropical 
wilderness, isolated from city and mI- 
lage. 

The original purchase consisted of 
69,000 acres now known as the Santa 
Gertrudis division of the ranch. Captain 
King was aided in his first seledioii of 
land by his friend. General 
Robert E. Lee. Much of tlie 
original purchase was in the 
natural sod of the Ion ul 
coastal plains and, even 
then, stubborn mcsquite 
growth had begun its in¬ 
roads 

Of course, modern trans¬ 
portation and refrigeration 
were unknown, so only non- 
perishable commodities such 
as tallow and hides could be 
produced. At Captain King’s 
death, the late Robert J. 
Kleberg, Sr., who had mar¬ 
ried the original owner''- 



Tlie Santa Gertrudis breed, an 
important scientific contribu¬ 
tion to cattle raising: first 
breed developed in America 

A simple yet important inno¬ 
vation : smooth wire fencing 
instead Of barbed wire which 
often slashes range cattle badly 



daughter, became gcni'ial manager. More 
land was ai quired, although the owneis 
knew that this was not the real answer 
to the irksome problems which already 
had h<*gun to manifest themselves. Heavv 
losses were being suffered because of llu 
deadly fever ticks, screw worms, and 
many other paiasiles which externally 
and internaJL attacked the great herds 
of cattle. These w< re added hazards lor. 
first of ail, the range cattle wm far out 
of their chmule element Tliey couldn't 
''land the extreme heat 

T HUb, several de< ades ago. King 
Ranch owners summarized tlieir prob¬ 
lems and their goal as: 1, To provide de¬ 
pendable supplies of water; 2, To secure 
adecpiale transportation to big markets; 
3, To eradicate fever-bearing ticks. 4, To 
develop a breed of cal lie able to witli- 
stand heal and disease; 5, Land improve¬ 
ment through eliminating standing and 
running mesquite which threatened the 
entire ranch, and establishment of a 
range grass which would thrive despite 
drought and provide nourishment ade¬ 
quate to carry cattle and bring them to a 
marketable weight in short 
tune. 

To leach this goal meant 
much scientific study. Tht 
King Ranch then began its 
remarkable senes of “firsts” by 
dipping cuttle to eradicate the 
fever tick. Abundant supplies of 
^ water were secured through the 
initiative of Robert J, Kle¬ 
berg, Sr., in drilling the first 
artesian well in South Texas, 
discovering underground 
water stocks on which hing¬ 
ed much of the later ranch 
and farm development of the 
area. There still, however, 
was no answer to the heat 
problem. Many sheds were 
built to shelter the stock 
from the broiling sun, but 
cost and enormity of the 
project made the method 
prohibitive. 

Then from far-off India 
came the answer—the Brah- 
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ma bull. Brought to the ranch 18 years 
ago was a gift bull sired by a Brahma out 
of a shorthorn cow. This was the foresire 
of the famous '*Santa Gertrudis” breed 
of cattle. The ranch had begun, long be¬ 
fore, to cross-breed shorthorn and Here¬ 
ford bulls with common range cattle, 
finally breeding them pure. The cattle 
were good for feed lots—for someone 
else to feed and mature—but they had 
lost their hardiness, their resistance to 
insect pests and their ability to fatten. 
The cross-bred Brahma bull, upon Us ar¬ 
rival at the ranch, was pastured with 
3000 unregistered, pure-bred shorthorn 
cows, along with other shorthorn bulls. 
From all the calves therefrom, 60 of the 
best females and one bull calf were se¬ 
lected as the finest beef calves in the 
range’s history. 

Fifty-two Brahma bulls were imme¬ 
diately purchased and the process of se¬ 
lection, line breeding, and inbreeding 
was scientifically continued. A great sire 
was developed, and at length, the famous 
bull, “Santa Gertrudis,” was bred, repre¬ 
senting near perfection. This great bull 
is head of the King Ranch herd now. 

Today, steers of the ranch calf crops 
average from 100 to 200 pounds heaviei 
at one year of age til an Hereford and 
Durham cattle and are carried to market¬ 
able weight in the shortest length of time. 
They withstand drought well. The ob¬ 
stacles of heat and disease have been de¬ 
cisively licked. The ranch gets credit for 
one of the most progressive steps in 
American animal breeding history—a 
veritable milestone in the cattle indus¬ 
try. It was another “first^* for the Kle- 
bergs. 

The Missouri-Pacific railroad, in 1900. 
had solved the major transportation 
problem, so that only one remained-^ 
more and better pasture for the rapidly 


growing herds. In the clos¬ 
ing years of his life as a 
great builder Robert J. Kle¬ 
berg, Sr., often said that, if 
he had his work to do over, 
he would improve the land 
he owned rather than pur¬ 
chase more and more land 
for expanding herds. The 
demon mesquite annually 
was taking more toll of 
valuable grazing land. At 
first, Mexican hand lab«>r 
was used in an attempt to 
clear the land. The original 
owner had given employ¬ 
ment to all who came seek¬ 
ing it, but the results were 
costly and the progress was 
slow. 

In spite of cost and bad 
times, the rancli manage¬ 
ment continued to use hand 
labor, although clearing 
represented six man days 
per acre! To feed and em¬ 
ploy men liberally was all The nevernl large ranchea rompriRing the King 

well and good but it was not Ranch holdings. Note section on the island, 

getting the job done that Inselmnp of Texas sIiowb (K) general location 
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had to be dnne. Young Bob Kle¬ 
berg then tried wheel tractors 
equipped with winches to yank 
out the stubborn mesquite, but 
with little success. So he put his 
head in his hands, sharpened up 
his pencil, and did some serious 
and scientific thinking, possibly 
remembering that his father long 
before had visualized a steam 
plow in the realization that suc¬ 
cessful clearing operation would 
require a machine that could move 
right along m continuous opera¬ 
tion. He sketched a great pushing, 
ripping, cutting tool which would 
literally tear the heart out of the mes- 



quile jungle, leaving ji clear for the 
planting of palatable grass food for his 
herds. What power, however, could pull 
or push such an implement? The job 
required not only power but traction— 
something that could crash through the 
tangle, push over trunks two feet in dia¬ 
meter, disregarding uneven or soft foot¬ 
ing. 

The rancher then thought of the track- 
type tractor and decided the most pow¬ 
erful model might do the trick. He called 
upon the distrihiilor at San Antonio who 
handled “Caterpillar” Diesel track-type 
tractors This company and allied manu¬ 
facturers studied Kleberg’s description 
and sketches and devised what came to 


be known as the “tree-dozer.” 


on the 

two One 

the 

The showing, in small picture, the pusher bar and the heavier cutting strike the tough mesquite trunk from IVi 

edge beneath iu Belom; The machine rips into large growth with no great effort to 7 feet above the ground. The other 
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part, just below the pusher, resembles 
a bulbdozer. Three feet high with a 
heavy, keen cutting edge, the bull-dozer 
adds the “two” to the “one-two” punch 
delivered by the unit. Both parts are 
sturdily mounted and either hydraulical¬ 
ly or cable driven by the tractor opera¬ 
tor. 

In operation, the tractor plunges into 
heavy mesquite. The pusher bar strikes 


power—pulling power—the ingenious 
rancher concluded, and he proceeded to 
devise another tool, a lieavy ten-foot 
blade to be drawn eight to ten inches 
under the ground and parallel to the sur¬ 
face, the blade to be supported by up¬ 
rights fixed to a heavy bed. Again the 
tractor distributor and allied equipment 
makers aided, and the “knife rooter” was 
born. The implement required plenty of 





The “knife rooter”: a powerful tractor draws a heavy ten-foot blade several inches 
under the surface of the soil to cut off the roots of, and destroy running mesquHe 


the trunks first, bending them forward 
and exposing the roots. The cutting edge 
below “follows through,” striking at the 
roots of the bent mesquite and quickly 
gouging out the growth. 

How effective this unit is can bcsSt be 
told by the following data:—^The first 
Diesel track-type tractor and tree-dozer 
delivered to the ranch has worked 6700 
hours and has cleared considerably more 
than 10,000 acres of hitherto mesquite- 
tanglcd land of low economic value 
which now is seeded in nourishing, hardy 
Rhodes grass. It is thought that approxi¬ 
mately 80 percent of this clearing is per¬ 
manent or results in 80 percent destruc¬ 
tion of brush growth. Use of the tree- 
dozer is expected to cheapen costs of 
clearing but it is early to place an exact 
cost figure because of varying local con¬ 
ditions and size of jobs. The cost of op¬ 
erating the tree-dozer alone on the King 
Ranch jobs, including low-priced Diesel 
fuel, lubricating oil, operator’s wages, 
and depreciation has amounted to only 
approximately $1 40 an acre. 

S TANDING mesquite, however, is only 
half the problem. During the last few 
years, there has been a rapid encroach¬ 
ment of “running” mesquite onto what 
had been good pasture land. Of small 
diameter, this energetic native brush of 
the Texas gulf coast reaches a height 
of from six inches to four feet. Its tough 
root system masses to choke out the 
grass, and the brush often contains more 
growth underground than above. 

Here was a job that also called for 


power and again the 95-horsepower 
Diesel track-type tractor was called upon 
to pull the tool. 

Success again smiled. The outfit was 
able to destroy two acres of running mes¬ 
quite an hour. This rooter equipment, 
used in conjunction with the tree-dozer, 
results in complete destruction of all 
brush. The ranch let this job to a con¬ 
tractor who will clear 25,000 acres per 
year for the next four years. The ranch 
will continue to clear land with the tree- 
dozer and seed it to five pounds of home¬ 
grown Rhodes grass seed per acre. 

And so the last of the King Ranch’s 
major problems was solved. There are 
other “firsts” to the credit of the ranch, 
and it may be well to list some of them, 
for they have contributed immeasurably 
to southwest ranching: First cattle ranch 
in the United States. First ranch to kill 
fever ticks by dipping cattle. First and 
only ranch in the United States to de¬ 
velop and bring to perfection a distinct 
breed of cattle. First ranch to provide 
a range grass that would withstand heat 
and drought. First to abandon the use of 
barbed wire and to substitute smooth 
wire fastened to posts without the use 
of staples. First to invent the humane 
and efficient electric prod for handling 
cattle. First to develop and use the tree- 
dozer and knife rooter to clear mesquite 
ridden land. 

Kleberg, Jr., has made no secret of 
his experiments and the results are avail¬ 
able to ranchers throughout the world. 

Fellow ranchers along the Rio Grande 
valley are already adopting his land- 
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clearing methods and following his ad¬ 
vice in stockbreeding, care and feeding. 
They are warm in his praise, declaring 
that he has done more than any other in¬ 
dividual to advance cattle ranching, and 
all in the face of great odds. 

King Ranch, Inc., at present consists 
of five divisions, each under direction of 
a superintendent and totalling approxi¬ 
mately 900,000 acres over which graze 
50,000 head of beef cattle. These divi¬ 
sions employ approximately 450 Mexi¬ 
can laborers. Headquarters, where the 
beautiful ranch house is located, is Santa 
Gertnidis. On this tract a purebred Jer¬ 
sey herd supplies milk free to employees 
of this division and to former employees 
now living on pension m nearby Kings¬ 
ville. 

S uccess of the large enterprise is 
attributed freely to the co-operative 
work of the management personnel 
which acts as a smoothworking team. 
Each man is responsible for certain de¬ 
finite work but each also brings his con¬ 
tribution to the solution of any problem 
that may arise Chairman of the board 
IS Richard M Kicberg who represents 
his district in the Congress of the United 
States. Robert J. Kleberg, Jr., is presi¬ 
dent and general manager. Caesar Kle¬ 
berg is assistant ranch manager. Alice 
G. K. Kleberg is secretary and treasurer 
and A. L. Kleberg is office manager and 
secretary. Tom East is head of the sales 
department General superintendent of 
farming is Worth Wiight and ranch divi¬ 
sion superintendents are Charles Bur- 
well at Laureles, Lauro Cavazos at Santa 
Gertrudis, Jim McBride at Enemo, Tom 
Tate at Nonas, and Tom East, Jr., at 
San Antonio Viejo. 

Important job of chief veterinarian is 
held by Dr. J. K. Northway who is in 
charge of the dairy herd and who super¬ 
vises medical care and breeding of all 
herds. The ranch raises its own horses, 
and every horse used by the ranch cow¬ 
boys is an offspring of the Mexican quar¬ 
ter horse and the English thoroughbred. 

Selective breeding is all done on the 
headquarters division. Breeding cows 
and bulls raised there are supplied to 
the other four divisions. At present there 
are approximately 40,000 breeding cows 
with^me bull to each 50 cows. 

Small wonder the beginnings of this 
magnificent property have received more 
than their share of romantic writing. It 
would seem, however, that there is more 
romance m the struggle for existence 
and financial success—in overcoming 
with science and ingenuity those ob¬ 
stacles, any one of which could have 
meant oblivion to the clan of King-Kle* 
berg as great ranchers. 

To this belief the many thousands of 
sleek, dark red cattle with those strange 
humps reminding one of the Orient, 
grazing in many herds and disdaining 
the blazing sun, give eloquent testimony. 


Problems 

Are Scientific American Readers Interested in 
Mathematical Problems? To Settle this Debated 
Question The Editors Offer These as a Test 

By LEONARD KAPLAN 

Lieutenant Commander (CC) United States Navy 


T D the average human being a prob¬ 
lem, like an unsolved puzzle, 
stands as a rhullenge. *^a! you can’t 
solve me,*’ the problem seems to 
jeer, while the human being replies: 
“Arc you positive? And just to show 
you hoH very mistaken you are, I am 
also going to solve you—and now.” 
And solve it he does—well, maybe! 

The five problems on the present 
page are offered by one of the United 
States Navy’s builders of battleships 
whose recreation in off hours is this 
kind of sport. No prize is offered for 
their solution; they are presented 
merely because many readers like to 
tussle with something a bit tough. 
The answers, but not the solutions, 
are given on page 251. Of the two, 
the solutions are of course the prin¬ 
cipal factor, though for lack of space 
these cannot be published—some of 
them are rather lengthy. However, 
in case of heavy interest in ony one 
of them the question of publication 
of the full details of solution will be 
reconsidered. 

Whether you find these particular 


problems dead easy, plain easy, aver- 
age, a bit difficult, or very hard, will 
naturally be a matter of relativity: 
that is, whether you happen to be a 
mathematician, a mathematician of 
sorts, or are a creaky mathematician 
(many a former good mathematician, 
alas, has found that, when not active¬ 
ly used for a few years, his once 
bright and shining classroom school¬ 
ing in mathematics apparently has 
oxidized a bit). However, the tougher 
the problem the more satisfaction in 
cracking it. The “Problem of the 
Crossed Ladders” will require alge- 
lira, the “Problem of the Spheres” 
enn also be solved by algebra, the 
“Problem of the Barge on a Rock” 
requires “trig,” and both of the “Dog 
and Rabbit Problems” will necessi¬ 
tate use of the calculus. 

Problem addicts are requested to 
address their entire problem corre¬ 
spondence direct to the author, in 
care of this magazine, but kindly not 
to the editors who, with a magazine 
to get out each month, have pressing 
problems of their own —The Editors 


The Problem of the Crossed Lad¬ 
ders: Two ladders, one 30 feet long 
and the other 40 feet long, rise to oppo- 



walls, and intersect (in projection) at 
a point eight feet above the ground, as 
shown in the drawing. How wide is the 
alley? " 


The Problem of the Spheres: A 

receptacle infinitely laigc is filled 
with spherical balls one inch in diame¬ 
ter. What proportion of the space within 
tile receptacle will be occupied by the 


balls and how much will be void, assum¬ 
ing that the balls are stowed as com* 
pactly as possible [shaken down.—£d.] 
What will be the proportions if half¬ 
inch spheres are substituted, as shown? 

The Problem of the Barge on a 
Rock: A barge of rectangular sec¬ 
tion throughout, having the followihg 
dimensions: length 110 feet, beam 30 
feet, depth eight feet, is floating on an 
even keel at a draft of five feet, with the 
center of gravity nine feet above the 




base. The barge touches upon a rock ten 
feet forward of the middle length and 
two feet outboard of the center line. The 
tide then falls six inches. Find the drafts 
at the four corners of the barge and the 



pressure upon the rock in this condition. 
(Assume salt water 35 cubic feet per 
2240-pound ton.) 


The Dog and the Rabbit Problem: 

A rabbit runs northward from a point 
v4 at a rate of 22 feet per second. A dog, 
starting from a point R, 300 feet west of 
4, at the same time, runs on an ever- 



long Will it take the dog to catch the 
rabbit'-^ How many seconds after start¬ 
ing will the dog be headed northeast? 

Second Dog and Rabbit Problem: 

A rabbit runs northward from a point 
A at a rate of 22 feet per second. A dog, 
starting at the same time, from a point 
B, 300 feet west of A, runs directly to¬ 



ward the rabbit at a rate of 44 feet per 
second. Assume now that the rabbit, 
after having run some distance north, 
sees the dog, reverses his course sud¬ 
denly and runs south at the same rate of 
22 feet per second, the dog meanwhile 
continuing to run at a rate of 44 feet 
per second directly toward the rabbit. 
How many seconds will have elapsed 
from the starting time to the time when 
the rabbit changes course, if both the 
dog and the rabbit are to arrive simul¬ 
taneously at the original starting point 
A? In what direction will the dog be 
headed at the moment the rabbit reverses 
his course? 

(Answers on page 251) 
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Berenice s Hair 


Recent Research Proves That This Nearby Ouster 
of Stars Is No Mere Accidental Conglomeration of 
Unrelated Bodies but Is an Interrelated System 

By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Astronomy and Director of the Ob¬ 
servatory at Princeton University Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington 


O N a clear epnng evening, when thu 
Pointers have passed the meridian, 
and the middle of the Dipper jh 
high above the Pole-Star, one may see, 
high up, and south of the zenith, a cluster 
of faint stars. Individually, these are far 
from conspicuous; but there are enough 
of them to catch the eye if the night is 
dark. Moonlight drowns them out almost 
completely. 

Star gazers seem to have had an eye 
for such groupings, even though faint, 
for this insignificant group has had a 
name of its own and been recognized as 
a constellation since classical antiquity. 
It 18 known as Coma Berenices—Bere¬ 
nice’s Hair Alone among the ancient 
constellations, it commemorates a histor¬ 
ic individual—Queen of Egypt in the 3rd 
Century B. C.—yet the name was gener¬ 
ally adopted, and Catullus, 2000 years 
ago, wrote a mock-heroic poem in honor 
of this parvenu in the celestial spaces— 
probably itself a transilatjon from an 
older Greek original. 

The astronomer of the present day has 
a human, but not a professional, interest 
in these ancient tales; but the constella¬ 
tion itself has plenty to interest him. Like 
every other, it contains stars of individual 
interest—double, variable, and the like; 
but its appearance naturally arouses the 
inquiry: Is this a mere accidental con¬ 
glomeration of unrelated stars, some of 
them far more remote than others, or a 
real cluster of objects at about the same 
distance, and of common motion and 
origin; or have we a real cluster, mixed 
up with other stars, in front of it and 
behind? 

From what we know in otlier cases, the 
last would be the best guess. A numlier 
of star-groups, most of lliem recognized 
and named from antiquity, are now 
known to contain stars which are really 
related to one another—the Pleiades, the 
Hyades in the head of Taurus, Orion, 
the Great Bear (our modern Dipper), 
Scorpio, and the S<nithern Cross. But in 
all of these except the first, some of the 
most prominent stars belong to the fore¬ 
ground or background, and not to the 
true cluster. There are, however, other 
groups, almost as promising in appear¬ 
ance, which prove to be mere chance col¬ 
locations—such as the pretty semicircle 
of Corona Borealis, or the great cross of 
Cygnus. 

To distinguish one of these situations 
from the other, and to pick out the real 
cluster-stars from the interlopers, is 
sometimea easy. The naked-eye stars of 
the Pleiades, for example, are appar¬ 


ently moving in the heavens in very near¬ 
ly the same direction, and at almost the 
same rale, so that there is no more rea¬ 
son to doubt their real connection than 
in the case of a flock of birds flying to¬ 
gether across the sky. The same is true 
of many, though not all, the stars of the 
Hyades. Aldebaran, the brightest of all, 
is moving faster and in quite a different 
direction, so that it clearly does not be¬ 
long to the group. 

We can thus pick out, and omit from 
our counts, many of the aliens; but, 
though this test often affords a conclusive 
ground for exclusion, it is obviously not 
a perfectly safe test for admission. 
Among the many stars in the large re¬ 
gion of the sky covered, for example, by 
tlie Hyades, there are likely to be a few 
whose proper-motions, by mere chance, 
happen to agree closely with that of a 
cluster star. Even when allowance is 
made, as is necessary in this instance, 
for the perspective effect of apparent con¬ 
vergence of the really parallel motions of 
the cluster-stars, a chance coincidence is 
still possible 

T O weed out these strangers, we may 
have recourse to the radial velocities, 
spectroscopically determined The real 
cluster stais must lie moving together— 
this is, indeed, the physical definition of 
the cluster. Hence they wDl all be ap¬ 
proaching us (or receding from us) at 
the same speed (apart from perspective 
effects in a very widely scattered group). 
The great majority of the stars which 
show substantially the same proper-mo¬ 
tion should therefore have the same ra¬ 
dial velocity. Those which disagree by 
more than a reasonable allowance for the 
small errors of measurement must again 
be rejected—they have passed the first 
selecting screen, but not the siicond We 
must be a bit careful here, for a star may 
be a spectroscopic binary, with orbital 
motion of Its own. Repeated observations 
will show changes in the velocity as it 
moves around its orbit; and, if they are 
kept up, will make it possible to calculate 
and allow for the orbital motion—when 


the original lest i" apjilicable to the re¬ 
maining motion 

There is still u third lest. The stars of 
a real cluster can not differ greatly in 
dislunie from uh -unless, ind(‘ed, the 
cluster itself happened to be an elongat¬ 
ed cigar-shaped affair pointed directly at 
US, which too improbable to bother 
about. For such practically equidistant 
objects, the differences in apparent 
brightness will reproduce those in real 
brightness—if one star i.s ten times as 
bright as another, it will look ten times 
as bright. When the apparent brightness 
(stellar magnitude) of the cluster mem- 
liers 18 plotted against the spectral types, 
a diagram of the familiar sort is obtained. 
Ordinarily, the bulk of the stars belong 
to the “main sequence” in which the 
redder stars of “later” spectral type are 
increasingly fainter, the redder they are. 
There are sometimcfl, though not always, 
a few bright red stars which really be¬ 
long to the cluster, and are “giants ” Os¬ 
tensible cluster-members which fall out¬ 
side these two classes are suspicious. 
Those which pass the proper-motion test, 
but fail here, usually fail also when the 
radial-velocity test is applied, and do not 
belong in the list at all. The chance that 
a star would, by sheer luck, get by all 
three of these tests is small enough to 
give us little concern (unless, indeed, we 
have thousands of probable cluster mem¬ 
bers to deal with—which has not yet 
happened). 

Tins last test has another value. There 
are several clusters for which the dis¬ 
tances of the stars may be found, relia¬ 
bly, but in ways of which there is no 
space here to speak. In these cases the 
real brightness of the stars can be found 
from their apparent brightness; and it 
then appears that the real brightness of 
a main-sequence star of the same spectral 
type (say GO, like the Sun) is closely the 
same in all the clusters—and also among 
the individual stars, nearer the Sun, for 
which we have good parallaxes. This 
means that stars similar in spectrum arc 
at least pretty closely similar in bright¬ 
ness, and presumably in other properties. 
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If the same is true in other clusters, we 
can find their distances by comparing the 
apparent brightness of stars belonging to 
them with the real brightness corre¬ 
sponding to their spectral types. It is, of 
course, necessary to be sure that we arc 
dealing with main-sequence stars, and 
not with the far brighter giants; but the 
diagrams already described make it clear 
that this can almost always be safely 
done. 

A detailed, careful, and very convinc¬ 
ing study of the cluster in Coma Bere¬ 
nices has recently been made by Dr. 
Trumpler of the Lick Observatory, who 
has already investigated many other clus¬ 
ters. Though known from antiquity, this 
cluster presents a peculiarly difficult 
problem. Its stars are fairly bright, but 
their proper motions are small, and in the 
direction of the general apparent drift 
produced by the Sun’s motion in space. 
The unrelated stars are more likely to 
show apparent motions of this sort than 
of any other. Hence, though many of 
them will be rejected by the proper-mo- 
tion test, the number which get by will 
be larger than fur other clusters, and a 
list based on this test alone will contain 
non-members. The radial velocity, too, is 
small, and near the average for all the 
stars, but this test sufiBces to reject the 
majority of the stars which have sneaked 
into the first list. When the third test is 
made, by plotting the apparent magni¬ 
tude against the spectral type, a few 
cases where both the other tests must 
have been passed by chance are reveal¬ 
ed ; and the remaining, thnce-lested list, 
should be trustworthy. 

T O secure this result, all three tests 
have to be worked for all they are 
worth—and the account of tlie way in 
which this was done fills most of Dr. 
Trumpler^s 28 large pages. 

There is plenty of material for the 
proper motions, but the various sets of 
observations by nine different observers 
had to be most carefully compared. The 
minute systematic differences which are 
always to be found between the results 
of even the best work with different in¬ 
struments and methods were carefully 
determined and allowed for, till, at last, 
a homogeneous set of results was ob¬ 
tained, representing the final result of 
more than a century of observations with 
the meridian circle, and 60 years* photo¬ 
graphic work. 

When these motions were plotted, 
those of a dozen or more of the brighter 
stars were so nearly identical as to make 
it certain that a moving cluster really 
existed. The fainter stars showed a group 
with this same motion, but more doubtful 
cases—as well as still more to be exclud¬ 
ed. 

The radial velocity test came next 
Twenty-one stars had already been ob¬ 
served, at various places; 47 more were 
added Uy special observations at tlie Lick. 


Most of these stars are faint, and a great 
deal of work had to be done to get the 
three spectra per star which are needed 
to weed out variable velocities and get 
good average values. 

To get uniform material for the third 
test the photographic magnitudes of 
many of the stars were determined by 
new obset'vations, and the results of earl¬ 
ier observers were re-discussed and com¬ 
bined with these. Most of the spectra 
were already given in the great Henry 


The confltellotion Coma Berenices, 
photographed by Edward E. Barnard 
at the Yerkes Observatory. 

In his text Professor Russell men¬ 
tions the origin of this odd name for 
the tiny constellation. In more de¬ 
tail the story is that Berenice was 
the wife of Ptolemy Euergetes, of 
Egypt, who reigned about 250 B.C. 

She was a blonde and she vowed 
that if her king, who had gone over 
to Babylon to fight a war, came 
bark vitiorious, she would cut off 
her tresses of amber and place them 
in the temple of Venue at Zephyri- 
um. The Ptolemy won his battle and 
the lady really made good her prom¬ 
ise, but somebody stole the hair 
from the temple! The Astronomer 
Royal, a diplomatic man, thereupon 
jumped into the breach and named 
this cJusler of stars Berenice’s Hair, 
so Berenice had hair again 

Draper Catalogue, but 18 faint stars were 
specially observed at Harvard to make 
the list as complete as practicable. 

When all this mass of work had been 
done, it was at last-possible to apply the 
three tests with the new, homogeneous 
data, and be sure of the significance of 
the results. 

Out of an original working list of 212 
stars, and an additional one of 21 fainter 


objects deserving investigation, 37 stars 
passed all three tests—leaving no doubt 
that a physical system of stars with com¬ 
mon motion is really present. Seven faint¬ 
er stars, for which radial velocities were 
not easily to be observed, pass the other 
two tests, and probably belong to the 
cluster. They are widely scattered over 
the sky, in a circle 7 degrees in diameter 
—making this one of the largest of all 
clusters as regards apparent size. 

The brightest cluster star is of magni¬ 
tude 4.8, and there are five others bright¬ 
er than the sixth magnitude. Five other 
stars, in the same region, and above the 
same limiting brightness, have nothing 
to -do with the cluster. 

The proper-motion of the cluster is 
small, 0®.021 per year. Its parallax, de¬ 
termined by comparison of the real and 
apparent brightness of the cluster stars, 
is O'*.013, making the distance 75 par¬ 
secs, or 250 light-years. The real motion 
in space is in almost the same direction 
as the Sun’s and at two thirds the velo¬ 
city, so that the Sun 4»vertakes it at the 
unusually small speed of 7.5 kilometers 
per second. The outer diameter of the 
cluster is about 30 light-years. The 
brightest star in the cluster is 50 times as 
bright as the Sun. The faintest which 
have so far been identified has about 
1/30 the Sun’s brightness. All the stars 
but two belong to the main sequence, and 
have spectra ranging from AO to K2 
The rale of decrease of brightness with 
increasing redness is very similar to the 
average for other clusters. The two giants 
arc of unusually early types, A8 and F4. 

The cluster is a “poor” one, containing 
less than 50 stars; but this is nothing re¬ 
markable, for nearly half the more dis¬ 
tant galactic clusters which have been 
recorded in Trumpler’s work are no rich¬ 
er. In its central part, stars brighter than 
one fifth the Sun’s light are, however, more 
than 50 times as thickly strewn in space 
than in the general field outside, so that 
it is a very real affair. Indeed, calculation 
shows that the mutual attraction of its 
members should suffice to keep them to¬ 
gether—though by no very wide margin. 
Compared with a rich cluster like the 
Pleiades, Coma Berenices shows a small¬ 
er proportion of faint stars. Whether this 
is true of other poor galactic clusters we 
do not know—they are too far off, 

T WO incidental characteristics may 
be mentioned. This is one of the near¬ 
est clusters—only the Hyades and the 
Ursa Major group being nearer; and, as 
we see it, it is about as far as possible 
from being “galactic,” since it lies with¬ 
in a few degrees of the north pole of the 
Milky Way. Its distance, in space, from 
the galactic plane is not abnormal. We 
are so close to it because we are—so. to 
speak—right under it, which accounts 
for iu apparently unusual position.— 
Princeton University Observatory^ Feb* 
tuary 5, 1939, 



Insects Cannot Win 


I T seems to be the general impression 
that insects are more numerous and 
troublesome today than they were 
during our youth. Is this true^ Yes, and 
no. Some insects are more numerous and 
troublesome. For example: grasshoppers, 
which were long but a legend to us—a 
legend of the pioneer days in the Da¬ 
kotas, Nebraska, and Kansas, those days 
when the sod-hut settler was driven from 
his claim by the vast hordes of Rocky 
Mountain locusts that swept into his 
fields and left no single green thing. It is 
also true that many new pests have come 
into prominence during the present gen¬ 
eration. We have seen the coming of the 
European com borer, the Japanese bee¬ 
tle, and the white-fnnged beetle, the last 
so new that it is not known to the general 
public but is only too well known to the 
farmers in a small area in northern 
Florida and southern Alabama. 

I T is not true, however, that most of our 
insect pests are remarkably more nu¬ 
merous than they were during the last 
generation. They are merely attracting 
more attention. The last generation ac¬ 
cepted worms in apples as a normal state 
of affairs, and gouges in the side of 
potato tubers occasioned by white grubs 
and wireworms were expected The early 
canning industry and the consuming pub¬ 
lic paid little heed to fragments of insects 
in canned goods. They could not be seen 
and were, therefore, “not present.” To¬ 
day we have a very discriminating public. 
An apple pack must be absolutely free of 
insects, and the canner is very carefully 
watched by health authorities to see that 
no insect fragments, even though dis¬ 
cernible only with a microscope, shall be 
in the can that reaches the consumer. 
What was considered a very satisfactory 
crop a half century ago is nearly crop 
failure today, with exactly the same 
amount of insect damage. The role of in¬ 
sects as factors in human diseases and 
diseases of livestock has attracted very 
considerable attention. Even many plant 
diseases are carried by insects. Our pub¬ 
lic has also been made very insect-con¬ 
scious by the press, the radio, and the 
motion pictures. The layman knows that 
insects can be controlled and therefore 
insists that they must be controlled. 

Will insects eventually destroy man? 
Not without some vast change in this 
earth on which we live. Quite true, they 
are capable of multiplying at a rate that 
is astounding. The progeny of a single 
pair of aphids, if they all lived, repro¬ 
duced, and their offspring Jived for one 


Civilization’s Unnatural Balance Cause of Appar¬ 
ent Victory . . . Most Insects Are No More Numer¬ 
ous, Only More Notorious ... Many New Insecticides 

By LEE A. STRONG 

Chief, Bureau of Entomolosy and Plant Quarantine, 
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entire year, would fill up the Atlantic 
Ocean with their bodies. But this does not 
occur. Nature is a beautifully balanced 
machine; not static, but slowly progress¬ 
ing, first with one group being dominant, 
then another. The giant reptiles had their 
day millions of years ago. Then the 
changing earth gave the mammals an 
inning in the Tertiary period. But during 
this time, and long before, the insects 
were maintaining themselves in very simi¬ 
lar conditions and even in very similar 
form to the insects of today. 

In the primitive jungles of the tropics 
insects occur in countless numbers and 
kinds, but vegetation and 
primitive man live with them. 

That is the keynote of the 
whole situation. Primitive man, 
primitive conditions, all nice¬ 
ly balanced; but civilized man 
promptly destroys that bal¬ 
ance, He introduces the plow. 

He cultivates large areas of 
exotic plants. He brings in 
livestock. New adjustments 
must necessarily take place 
These adjustments, however, 
take thousands, even millions, 
of years and man cannot wait. 

In order to maintain this un¬ 
balanced situation that he 
must maintain with his pres¬ 
ent civilization, he must strike 


an artificial balance and he does this by, 
in one way or another, making his culti¬ 
vated fields and domestic animals an un¬ 
suitable environment for the insects. 

Probably one of the greatest advances 
in the control of insects was the discovery 
that arsenic, then in the form of Pans 
green, was very poisonous to insects. New 
arsenicals were discovered in rapid suc¬ 
cession. The boll weevil that crept across 
the Rio Grande late in the 19th Century 
threatened to wipe out an entire civiliza¬ 
tion built up around the production of 
cotton in our southern states. This insect 
is adequately controlled by dusting with 




A healthy (though not very 
luxuriant) field of com be¬ 
fore it was attacked by grass¬ 
hoppers. A fair crop might 
have been expected from it 


The same field as that shown 
above, after grasshoppers had 
feasted on everything but 
the hard-skinned stalks. Such 
grim reminders of the appe¬ 
tites of hordes of insects have 
caused apprehension^ in the 
minds of many, as to man*s 
ability to defeat the insects 
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calcium arsenate. But, to illustrate how 
easy it is to upset the normal balance, 
the application of this calcium arsenate, 
in addition to destroying the boll weevil, 
destroys a number of insects that feed on 
the cotton aphid; and often the applica¬ 
tion of boll weevil control methods is 
promptly followed by serious outbreaks 
of the cotton aphid. 

The last half century can almost be 
called a chemical age. The science of 
chemistry has advanced so rapidly that 
there is hardly an activity of man that 
today is not stimulated and in some cases 
made possible by the work of the chemist. 
This great development of chemistry has 


also vastly improved our methods of at¬ 
tacking insects, and today large numbers 
of highly trained chemists are working 
in the Federal Government laboratories 
at State experiment stations, in private 
insecticide companies, and individually 
on the improvement of munitions of war 
used in our battle with the insects. 

Of course many insects do not lend 
themselves to control with chemicals and 
many of our most successful methods of 
combating these pests have been along 
quite different avenues of attack We con¬ 
trol the hessian fly with our knowledge 
that this insect emerges at a very definite 
time with relation to climatic conditions. 
With this knowledge, we plant our wheat 
after the flies have emerg^ and died. We 
know that certain bark beetles—those 
pests which destroy more timber in any 
year than do the dreaded forest fires and 
which, in addition, are the predisposing 
cause of many of these fires because the 
insect-attacked forest with its tangle of 
fallen trees is a very potent factor in 
these great conflagrations—can be con¬ 
trolled, if discovered in their early stages, 
by simply felling infested trees and re¬ 
moving the bark or otherwise destroying 
the brood of bark beetles. 

Another very important line of attack 
is our attempt to re-establish the balance 
in Nature^s battle. This method is par- 
ticulady Applicable to insects brought to 


this country from foreign lands. 
In the land of their origin, 
those insects have an estab¬ 
lished balance. They are prey¬ 
ed upon by other insects, they 
are attacked by disease; they 
are fed upon by birds and 
mammals, and do not multiply 
in the devastating hordes that 
they do when they reach the land 
of the free—free of all their enemies 


and diseases. By studying these insects 
on their native heath, we discover these 
natural enemies and introduce them into 
our own land. Early in the citrus industry 
of California, the cottony cushion scale 
was introduced from Australia and grew 
‘“bigger and better” in the land of per¬ 
petual sunshine. An entomologist was 
sent to Australia to look into this matter. 
He found a little lady-beetle, the Vedalia, 
and brought it to America, the cottony 
cushion scale is no longer a pest in the 
citrus groves of California. 

H ere, however, wc will direct our at¬ 
tention to the control of insects 
with insecticides. This is no simple mat¬ 
ter. It is not merely the discovery of a 
poison that will kill insects and then its 
application to all insects. That there are 
now estimated to be 624,300 different in¬ 
sects in the world, that in our own coun¬ 
try we have records of over 20,000 differ¬ 
ent kinds of insects that are of some 
economic importance and over 6000 of 
these are actual pests, is not generally 
known. These insects have a great di¬ 
versity of form and habit. They can live 
under almost any conditions found in 
Nature. Insects live in crude petroleum 
wells; they live in saturated salt solu¬ 
tions; they live in springs hot almost to 
the boiling point; they live on the most 
barren deserts; they live long periods of 
their lives under water. They feed in 
many different ways; they breathe in 
many different ways; they reproduce 
their kind in many different ways. All of 


these diversities require differences in 
treatment. A young mosquito lives in 
water, and any dttempl to kill mosquitoes 
that are flying about the house is almost 
wasted effort. These insects, while in the 
water, breathe through a tube in the tail 
that 18 thrust above the surface. Hence 
an approved method of control is to sepa¬ 
rate this tube from the air by placing a 
film of oil on the water. 

Plant lice, the chinch bug, all our scale 
insects, cannot be poisoned by placing 
poison on their food, as they do not feed 
that way. These insects have tht'ir mouth 
parts developed into a sucking tube 
which they thrust through the poison and 
into the unpoisoned plant tissue beneath. 
These must be killed with an insecticide 
that will destroy them by coming in con¬ 
tact with their bodies, or by a gas that 
will enter their bodies by other methods 
than through the digestive tract. Some in¬ 
sects are attracted to certain substances. 
These insects can be killed with poisoned 
baits. Others are repelled by certain sub¬ 
stances, and crops are protected by ap¬ 
plying these repellents. Each insect, by 
Its peculiar habits, requires either a 
modification in the insecticide used or in 
Its method of application. 

Another factor that further compli¬ 
cates the problem is the changing stand* 
ards of human welfare. For many years, 
arsenicals were standard insecticides. 
Then it was discovered that quantities of 
these poisons, believed to be detrimental 
to health, were being consumed on food¬ 
stuffs that had been treated with these 
insecticides, and prohibitive legislation 
against such foods made it necessary for 
the entomologist to start his attack anew. 
Certain other insecticides were not com¬ 
patible with fungicides that were being 
used on the same plant for the control of 
the fungous diseases, and modifications 
or new insecticides were found necessary. 
The early work was largely with the in¬ 
organic chemicals as base materials in 
developing insecticides. We arc now rap- 
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Colton picked from two plots of ground of equal size. Yield on the 
left is from the unpoisoned plot; that on the right from poisoned 
plot. The poison kills the boll weevil, shown greatly enlarged at left 
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Imported from Australia, the Vedn- 
Ii*a beetle, c, destroys the cottony 
cushion scale, on twig d, also a na¬ 
tive of Australia. Beetle pupae, a, 
feed on ogg mass of scale. Adult 
beetles feed on scale on the twig 

idly moving into the field of organic 
chemistry in insecticide work. 

Organic insecticides arc showing great 
promise. Most of these substances are ob¬ 
tained from plants, some from cultivated 
crops, others from forest products, and 
still others from weeds. Those in another 
group are built up in the chemical labo¬ 
ratory and are known as synthetic prod¬ 
ucts. Every year, the waste material of 
the tobacco industry is used to produce 
about a million pounds of nicotine, which 
is equivalent to about 2^2 million pounds 
of the commonly used solution sold as 
nicotine sulfate This material is one of 
our most valuable insecticides, having 


fish so paralyzed were not in any way 
poisonous when eaten. The active prin¬ 
ciple of derris is rotenone, one of the most 
powerful insecticides yet discovered. It is 
30 times more poisonous than lead arsen¬ 
ate to the larvae of the silkworm and 
when used on aphids it is 15 times as 
toxic as nicotine. It is so poisonous that 
one part in 13 million parts of water will 
kill goldfish, and yet is hut slightly, if at 
all, poisonous to mammals—being only 
Vioo as poisonous as lead arsenate to 
rats. This material is almost an ideal in¬ 
secticide. It is not injurious to plants or 
animals sprayed or dusted with it. It does 
not leave on foodstuffs a residue that is 
poisonous to man or domestic animals, 
and It can be applied in doses small 
enough to be ectmomical. In 1937, over 
570,000 pounds of derris were imported 
into the United States from British 
Malay, the Dutch East Indies, and the 
Philippines, 

In addition to derns, other plants con¬ 
tain rotenone. Of these, devil’s shoestring 
occurs as a common weed throughout the 
United States—a plant belonging to the 
bean family which occurs on land so poor 
that little else will grow. Research work 
on the production of devil’s shoestring 
having high rotenone content is now un¬ 
der way. This research may lead to our 
being self-sufficient in the production of 
rotenone. A third source of rotenone is 
a root from Peru and Brazil known as 
lonchocarpus. Last year we imported 
over a million and a half pounds of this 
root for use in compounding insecticides 
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Oils obtained from corn, cotton, soy¬ 
beans, linseed, peanuts, and many 
other plants have been found to have de¬ 
cided insecticidal value. Certain of these 
oils are more toxic to mealybugs than are 
the usual petroleum oils used for this 
purpose. They have a decided advantage 
over petroleum oils in that they are bet¬ 
ter solvents for such insecticides as rote¬ 
none. It has been found that the addition 
of soybean oil to nicotine bentonite in¬ 
creases the toxicity of nicotine on apples 
and thus insures bellei* control of the 
codling moth. It has also been found that 
the addition of certain of these vegetable 
oils increases the toxicity of certain other 
organic poisons such as derris, nicotine 
sulfate, and anabasine sulfate 

Soaps made from corn oil, cottonseed 
oil, soybean oil, and other organic oils, 
possess high insecticidal value. Jt has 
been found that the fatty acids derived 
from plant oils may be used in j>lace of 
acetic acid in Paris green and the re¬ 
sulting compounds have greater insecti¬ 
cidal value and are less likely to damage 
plant tissue than ordinary Paris green. 

The future of insecticide development 
is very promising An acid from the 
cocoanut is the base of a potent insecti¬ 
cide. Oat hulls and corn cobs yield fur¬ 
fural, and derivatives of this remarkable 
compound have given promising results 
Sulfur, when combined with other sub¬ 
stances found in plant oils, has been 
found to be quite toxic. Corn, rye, wheal, 
and other agricultural surpluses may be 
fermented to yiroduce alcohols which, by 
proper combination, produce substances 
of great insecticidal and fungicidal value 
The day may come when insecticides 
made from wastes and very cheap prod¬ 
ucts will so reduce the price of insecti 
cides that that margin on which the 
farmer lives, often so narrow, will broad¬ 
en out and lead to a better farm life and, 
in turn, by reducing the cost of agricul¬ 
tural products, to a better national life. 



Jong been known as a fumigant and as a 
contact insecticide to kill such insects as 
aphids. 

Recent research work has demonstrat¬ 
ed that a combination of nicotine with a 
clay-like substance known as bentonite 
forms a very effective stomach poison 
which promises to become a successful 
substitute for arsenate of lead in the con¬ 
trol of the codling moth. 

In 1937, nearly 20 million pounds of 
pyrethrum flowers were shipped into the 
United States, the great bulk of the ma¬ 
terial coming from Japan, sizable ship¬ 
ments also being imported from Jugo¬ 
slavia, Kenya Colony, and Brazil. An in¬ 
secticide is prepared from these flowers 
which is the base of many of our most 
useful fly sprays. 

The natives of the East Indies and 
Malaya have long known that the roots 
of a plant called derris, when pounded 
up in Water, would paralyze fish and that 
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Sea Disasters Too Frequent in Recent Years . . . 
American Ship Lines Attack the Problem . . . New 
Ships Will Have Vastly Improved Safety Featnres 

P. LEE 


By JOHN 

N ew safety features being incoipo- 
ratcd in the S.S. Ancon, recent!) 
launched, will make her and her sis¬ 
ter ships the Panafjia and Cristobal the 
safest ships in the world. These new 
vessels will be operated this year under 
I lie American flag by the Panama Rail¬ 
road Steamship Line in service between 
New York and the Panama Canal, via 
Haiti. 

The trio of ships are the first Amcn- 
can-built vessels to comply with the safe¬ 
ty rei| Hire men! s drawn up several yea is 
ago by the Senate Technical Committee 
(HI Sufet) at Sea, headed by Admiral 
(ieorge H. Rock, and the sub-cominittee 
on Fire Control, headed by George Sharp, 
noted naval architect, to assist in the foi- 
mulation of legislation foi use by the 
Bureau of Marine Inspection and ]Na\i- 
gation. 

In order to create the circumstances of 
an actual fire at sea, the expeits con¬ 
ducted a long senes of t(*sis on an obso¬ 
lete vessel, the S S. Nantasket Single 
staterooms, as well as a group of adjoin¬ 
ing staterooms, were built into the old 
ship. Various materials, including im¬ 
pregnated and untreated wood, asbestiis 
compositKjns, aluminum, and steel, weie 
used in the construction of the rooms. A 
space of three feet was allowed between 
the walls of the rooms and the shell of 
the ship in order to permit observation 
from the side. 

Portholes were simulated by running 
vents from the stateroom w'ulls through 
holes opened in the ship’s side. An arti¬ 
ficial non-recirculating ventilation sys¬ 
tem was also provided. 

The tests involved thiee types of stale- 
room construction: looms built of steel¬ 
faced panels, with various type cores, of 
wood impregnated against hre, and of 
asbestos composition with special steel 
construction members or by orthodox 
joiner work methods using impregnated 
wood or asbestos composition. Some of 
the rooms were fitted with deck cover¬ 
ings, of various types, both within the 
test enclosure and on the deck above it. 

To create a severe fire, cord wood and 
kindling, to the amount of five pounds 
per squall foot of floor area, were 


siuckctl inside lh(‘ room and, at u given 
signal. Ignited at several points to pro 
diicc a uniform sptead of flame 

Each fin* was carefully timed by ob- 
server'^ Tempi^rature readings within 
test enclosure^ were made from thermo- 
(ouple*^ variously located, one near each 
corner of tlie room and one in the centci 

T ests showed conclusively liiat walls 
of substantia] construction having 
panels of incombustible materials stood 
up without harmful bending or buckling, 
effectively confining the fire to the com¬ 
partment they enclosed. Substances such 
as asbestos compositions, and corrugated 
and treated asbestos papers, wctc found 
suitable for such inner cores, faces of 
jianels being steel, aluminum, or asbestos 
composition and in some cases with add¬ 
ed tliiii veneers. 

Under some conditions it was possible 
to employ thin combust ihle panel face 
veneers, combustible furniture, and coni- 
iiListible decorative trim without impair 
ing the I (tom’s capacity for fire confine¬ 
ment. Fire zone bulkheads or main sub¬ 
divisions equipped with easily closed fire 
doors weie also developed for keeping 
flames originating in machinery, cargo, 
or public spaces from spreading through¬ 
out the ship. Further protection against 
fire, it was found, could be obtained b\ 
covering the floors and deck with various 
type deck compositions. 


As a result of the fire test findings, all 
walls, ceiling*^, floors and other parts of 
the S.S. Ancon and her sister ships are 
being built of incombustible materials, 
HO that an) shipboard hre, no matter 
where oiigin, can be conhned 'within 
a limited area. 

Additional subdivision of structure 
safeguards the vessels against damages 
resulting from collisions or hidden reefs 
and will make the Ancon and her sister 
ships prarticall) unsinkable Each ship 
will be siib-divided into 12 separate com¬ 
partments, an) two of which may be 
pieicecl siniullaneously wiliiout affecting 
the *'hip*‘' ability to slay afloat. Even if 
three of lhes(‘ conijiartmenls, under some 
(ondilion*-. are opened to the sea, the 
balance of the subdivisums will keep the 
sliip afloat. 

Never bef(»r(* used on any American 
ship, ‘ Schat skates” will l>e filled to the 
lifeboats to insure llu'ir safe launching 
even if llie ves-Hel is leaning sharply to 
one side lnsi<*a(l of being operated b) 
oars, these bfelioats will be propelled by 
hand levels e<»nne('ied to llie propellers, 
so that pus( ngeis can operate them wilh- 
oiii difliculty 

The Intel loi decoration of the Ancon 
IS being done by Raymond Loewy, noted 
iiulu‘'tiial designer who is making clever 
use of numerous fireproof materials, such 
as stainless steel, aluminum, glass, and 
}dastics Stainless steel, for example, is 
to be used (m some (»f the furniture; alu¬ 
minum is emplo)ed for cliair frames and 
stair railings; plastics, compositions, oi 
glass for talile lops. 

So complete is the attention of experts 
to safely alioard these ships that, in the 
words of the committee of experts, “the 
hazard of fire need no longer be a seri 
ous menace to the safely of life at sea.” 



ArtifltN drawing of the Ancon ns she will oppear when completed 
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The Stubborn Elements 


Some Chemical Elements Thrust Themselves Upon 
Us, Many were Found Chemically, hut the Last Few 
Have Required Delicate Physical Methods of Search 

By CHARLES W. S II E P P A R H 


T he story of element 87 presents a 
picture of the hard work, successes 
and failures, repealed promises and 
disappointments that liav<‘ gone into tlie 
discovery of new elements. It also an¬ 
swers several possible qucslitms lliat 
might be raised by tlie layman who s( I- 
dom gets closer to such a discovery lliaa 
reading alniut il in lus newspaper 
The first question such a readei mav 
ask is: how does the scaicher even know 
that such an element ought to exist''' To 
answer this, reference must be made to 
that familiar old bugbear of students of 
elementary chemistiy, the Periodic Table 
of the Elements, m which all fundanicn 
tal relationships arc revealed In that 
table, the elements aie numbered, stait 
ing Willi hydrogen as No 1 and ending 



with iiianiuni. No 02 Now it iiinied out, 
many yeais aiii r tliai rernaikable classi- 
hcalion was made, that the number of 
any element, that is, its so-called atomic 
number, also gives the number of outei 
elections in the atom of the paiticular 
clement in question When the table was 
first put togeihei, many gaps were found, 
indicating unknown elements. Many of 
lliese weie later filled in by various 
workers. 

In the caily days, il was easy enough to 
identify new elements by chemical means, 
hut as each discovery was made, it left 
only the more stubliorn cases for future 
workers, so that it became necessary to 
develop more powerful methods to delect 
new elements. Thus we arrive at the sec¬ 
ond question: how has the scientist 
known when he has a new element Im- 
fore him'^ 


The most commonly used iiKstiuimnt 
foi making such identihtulions it* the 
X ray spcctrograjih (Figure 1) This in¬ 
strument makes use of the piinciple of 
X ray diffruilion If a beam of X rays is 
jirojected tlirmigh a ciystal, su( li as cal- 
ciit' or rock-salt, a spectrum can be pio- 
duced comparalile with that formed when 
light goes through a prism nr is reflected 
from a difTraction grating 1'his Xiay 
spcLiiuni IS not visible to the naked < yc, 
liut if it js rcgistiicd on a photographic 
plate, ccitain lines can be recognized 
Each line on the plate coiiesponds to a 
ehaiactenstic wavelengtli of X rays pio- 
duced by the target of the X ray lube If 
we use a special X-ray tube with a senes 
of inlerehangeable targets, these lines 
are found to l)c distributed on the jiho- 
lograpliic plate jiisl us are the lines in u 
s])eelium—lliat is, in stieh a way that 
ilieir wavelengths ( an be measured Also, 
foi eaiJi target used, the lines fall in dif¬ 
ferent places on tiie plate, bo that eafh 
laiget has its characteristic wavelengths 

I T was the clever young English physi¬ 
cist, Moseley, who discovered that the 
atomic number for each element was the 
Tiunilier of external electrons in the atom 
With this diM’overy came a law conc<Tn 
mg the X ray lims of any element in an 
\-iay target Moseley's law states that 
the wavelength of these lines is inversely 
propoitjonal to the square of the utomn 
number of the clement. Therefore, if we 
know the atomic number of the element 
we are looking for, we can pi edict the 
wavelength of certain lines in its X-ray 
Hpeclrum quite accurately (Figure 2). If 
we set up our X-ray spectrograph so as to 
catch these lines where we expect them 
to full, then, if the element is present in 
(lie target wliich we have chosen to u^c 
in our X-ray tube, wc should know it 
This provides one good way to identify 
difficult elements, but it is well to have 
another to use as a check. One of the best 
of these, and one which is almost as sensi¬ 
tive as the X-ray method, is that of posi- 
tive-ray analysis 

Early in the present century, just about 
the time that satisfactory pumps were dis¬ 
covered foi producing a high vacuum. 


jiosjlne lavs. oi ‘canal* lay-^. were dis 
<ov(*u‘d It was found that if an ejecin 
ii\\ disi'liaigc was maintained in a low 
vaciiiun, a long, thin lube or ‘Vanul 
could be led fiom the diM haige to a high 
\acuuin, and that, by Mufiicienlly fast 
pumping, the high vacuum could be [»ic- 
served ( Figuic If this canal were then 
given a liigli negative charge, jioKitivc 
particles could be pulhd from the arc 
with a liigli velocity and shot tlirough flic 
canal into (he high va< uum. These par 
licles were found !o he atoms of the type 
juescnl in the clisi barge but minus one 
or more outer ehx Irons, wine h ac.coiinted 
foi their positive charge. If we put any 
particuldi clement into the discharge on 
tile low vacuum side of tlu“ canal, wc can 
pioducc positive lays of llic element. 

Now, a stream of chaigcd particles acts 
like an elci tnc current. So, if we pul a 
magnetic held across the beam, the beam 
will be bent However, the lit^avicr par 
tides aic deflected less than the lighter, 
and if they then gtiike a fluore.sccnl 
‘-crecn oi a jihotographic plate, theie will 
lie a senes of spots, one for eacli pai- 
tiiulai particle depending upon how 
heavy jl IS This gives us a good way of 
finding just liow much an atom weighs 
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and It has been a most useful device for 
this purpose. A conclusive way lo iden¬ 
tify a difficult element, therefore, would 
lie to put it into such an apparatus to 
see whether we obtain a sjwt on our plate 
where we calculate that there ought to he 
one. Even better than this, if we do get 
such a spot, we can actually collect small 
quantities of the element in a pure stale 
by putting some sort of collecting ap¬ 
paratus at this point. If we then examine 
those minute quantities with the X-ra\ 
spertrograph and get the proper Mo'^elev 
lines, we are definitely sure that we have 
identified an element. 

Tlie next question one might ask is: 
where do We look for the clement? To 
decide this matter, we obviously sliould 
determine its chemical properties. If we 
examine a Periodic Table, we find 87 in 
ctdumn I together with the alkali metaK, 
lithium, sodium, potassium, rubidium, 
and caesium This would 8u{;gest lo us 
that our element would behave like i!s 
fellows; it would react violently with 
water to make a caustic hydroxide. For 
similar reasons, it should have their 
‘Strong affinity for chlorine, bromine, and 
iodine. It should be found in mineral*^ 
rich in caobium. Since it is in the same 
low With elements like radium, uranium, 
and thorium, it should be radioactive 
Two minerals rich in alkali metals are 
lepidolite and pollucile. In 1929, at 
Princeton University, Dr. Bainhridge, us¬ 
ing the method of positive-ray analysis, 
looked for the element in these two min¬ 
erals, but failed to delect it. It was felt 
that possibly he had n(»t succeeded 1 h'- 
forehand in concentrating the element 
sufficiently in the material to In* e\- 
amined. Prior to this, a number of per¬ 
sons had looked f<»r it hut wilUoul sur< es^ 

I N 1930, F Allison and E J Murpliy, 
using a magneto-optic metliod, re¬ 
ported the presence of the element in the 
above minerals, hut it was felt that their 
work was not sufficiently conclusive In 
1931, at Cornell University, J. Papish and 
E. Wainer reported finding X-ray lines of 
element 67 in the mineral samurskite. 
These lines turned out to be false 
In 1936, H. Hulubei, in France, re¬ 
ported that he had found weak lines of 
1032 and 1043 X-units (one X-unit is 
0.00000000001 centimeters wavelength) 
on a large curved-crystal focusing spec¬ 
trograph, an instrument very similar to 
the one described in Scientific American, 
May, 1932. These lines, he claimetl, were 
the pair of element 87 called the L alpha 
doublet. However, a controversy arose, 
for in 1937, F. R. Hirsh, at Cornell Uni¬ 
versity, reported that the lines were off 
by some six X-units, and it seemed much 
more likely that these lines w^re the 
L beta doublet of mercury which came at 
1030 and 1037 X-units. Actually, mercury 
was known to be present, since it almost 
always is fosind In any X-ray tube which 
is connected to a vacuum pump of the 
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'VtyHEN a man discovers a ton 
” of pold or a elone in his 
blme. he feels positively that he 
bus made a di^overy* his senses 
tell him directly. And so it has 
been with most of the elements, 
Oiffiftilt elements, however, can 
not be apprehended directly by 
our senses but require inierme- 
diaries: apparatus. And some 
times the evidence is so tenuous 
that science remains uncertain 
Thus, after all, it is only rehtive- 
Iv po'^sihle lo be sure of discov 
ery—^js is true of all knowledge, 
—The EUuor, 


incicury diffusion type. Hulubei bad 
thouglit of thib but basc^d his claim on 
the fact tliat the lines persisted when he 
substituted oil diffusion vacuum pumps 
for his mercury ones. Nevertheless, u is 
felt among most X-ray spectroscopisis 
that, once mercury gets in, it permanent¬ 
ly contaminates the X-ray tube. 

In this same report, Hirsh described 
an attempt to find the elusive lines in a 
concentrate obtained from California 
Using a target of this material, Hirsli 
took an eight-hour exposure on the same 
apparatus as that used by Papish and 
Warner, mentioned above. This appara¬ 
tus had a mechanism for rocking the 
crystal during the exposure which, be¬ 
sides producing the spectrum, prevents 
possible fiaws in the crystal from pro¬ 
ducing false lines. This exposure pro¬ 
duced a very good line at tlie center of 
the plate which had been placed where 
calculations showed the line would be 
expected. Hirsh then took a longer ex¬ 
posure. using a material estimated to be 
concentrated to about nine limes the 
extent of that of the previous sample 


TIr bur s|iowr‘d up inoir strongly. How- 
I vrr, altlioiigli Ih* scrined to hr "‘getting 
hot,” Hirsh felt that there was something 
peculiar about ibis line, so, in order to 
be sure that it was not spurious, he pul 
a blank copper target in the X-ray tube 
and, lo his dismay, found the same line 
on his plate as before. Undoubtedly it 
was due to a flaw in the crystal of liKs 
spectrograph. Tlic crystal was then set 
to rock through a larger arc and the line 
vanished This line was the same one that 
Papish and Wainer had found on the 
same apparatus, so it seemed that the 
field was again open for the discovery of 
clement 87 

It remained open until the full of 1937, 
when Hulubei reported that he had re¬ 
corded several additional principal lines 
of 87. The instrument winch he used is 
the equivalent in sensitivity of many sin¬ 
gle-crystal Bpeclrngraphs in one, and if 
the discovery holds up, it would seem to 
indicate that pievious failures by olheis 
were due to lack of sufficient sensitivity, 

1 ET us draw some comparisons. Most of 
us have at some time or other seen 
a small mountain of scrap iron and 
known that there is much more tlian we 
as individuals could possibly use. Then, 
in considering rarer elements, we might 
think of iridium, minute ({uantities of 
which are used lo lip better grades of 
fountain pens, and which costs about 
3160 an ounce. In an even scarcer class 
are the elements of the rare earth group, 
most of which have never been isolated 
in the pure state. Finally, No. 87 is much 
scarcer, even, than these. Referring to 
pure caesium from pollucile, Bainhridge 
estimated element 87 to l>c present in 
amounts less than three parts in every 
10,000.000 of this caesium and no doubt 
it is much scarcer, even, than that 








Pearls Through Artifice 


F or more than 4000 yeaiH, men and 
women have been iascinaled by the 
beauty of the natural pearl. Tlie pns- 
session of ihe^e jewels has brought to 
iheir owners that esthetic appreeialion of 
elegance, rarity, and authenticity whicli 
IS the basis of values in all gems and 
works of art. 

It would be strange indeed if duiing 
all these centuries no imitations or •sim¬ 
ulations of this most warmly beautiful 
of all gems had been developed. The casp 
of the pearl, in fad, has hten that of 
nearly eveiy other rare possession, in that 
many attempts have been made to lepro- 
duce in cheaper form an ailicle icsern- 
bling as closely as possilde tiie natural 
jewel 

But while imitation is said to bt the 
feincerest form of flattery, the public is 



Eight whole cultured pearls, left of 
line, compared with mother-of-jicjil 
cores fiom eight ruliuicd pearib oi 
similar si/c. Cores not binall giaiiis 


entitled to full knowledge le^aiding the 
difTerences between tfie authentic at tide 
and those made to simulate U. On ibis 
premise were developed the stamp of 
‘‘sterling*’ on silvci and of ‘*24 caiat*’ on 
gold, to distinguish them fiorn the plated 
products, and to serve thiough law and 
custom a‘' safeguaids to the public and 
the ethical men hanl. 

It IS ft'lt that, up to tin* present time, 
the slow processes of law and public edu¬ 
cation have not yet brought about an 
adequate rerognilion of tlie differences 
between naiuruJ and simulated pearls. In 
fact, erroneous popular impressions have 
been reflected in published siatemenls 
appearing in standard reference works. 

In the case of the pearl, two lines of 
development have lieen followed in ef¬ 
forts to create through artifice products 


Man’s Two Principal Methods of Simulating Nature’s 
Gem . . . Misconceptions About Biologically Syn¬ 
thesized Pearl . . . New Research Uncovers Facts 

By A. E. ALEXANDER, Ph.D. 

Pearl Fellowship, Mellon Institute, Pittsburgh, Pa 


T N attempting lo Kiniulule the 
liigIiJ> jtriyed natural Orien¬ 
tal peui 1, man has lesotted to 
two iiielhods'—one entirely man¬ 
ual fahiication, llie othei a 
(onihinalion of manufactu dng 
and biological processes. Ai cord¬ 
ing lo the findings of the writei, 
the Japanese cultured pearl is 
Sinn tui ally different and physi- 
call) 1 ebs hoinogeneous than the 
n.iiui al pearl. Contrary to the 
widely accepted belief, all bpe- 
{imens examined eoniain a 
I datively large molliei-of-peail 
bead or nucleus and not a 'Tiny 
iirilunl”—in neatly all cabcs 
(omprising 80 to 90 percent of 
the total diametei of the cultured 
peai L. The process of culturing 
pearls is, so to speak, the hiologi- 
K al analogue of veneering wood 
oi pioducing a plated metal. 


that simulate the iich indescence of the 
rare and costlier natural gcni. Tin- first 
(-mploys eheniistiy and ceramics to j)io- 
duce an imitalion wluch is, of course, to 
he cnnsidcred as a inanufactui cd 8)n* 

ihetJC uiticle. 

The SCI ond line ot development has in¬ 
volved a eomhmalion of u nianufat luring 
operation and a biological phenomenon 
to protiuee tin- so-called “tultuied” pearl 
In this jiroceiluie, an ouster is induced 
by irritation lo enrobe a manually in¬ 
serted mother-of-pearl head—winch in 
the piesenl commercial article is rela¬ 
tively large in size—with cont'cnlnc lay- 
eis of nacicous material. This tombinu- 
tjoii of u|H lalions and structures is 
unique as an industrial technic, an ar- 
lU'le so produced js in part manufac- 
luied, and the pMx'ess is, so to speak, the 
biological analogue of veneering wixid or 
producing a plated nielal. 

Methods foi producing artificial pearls 
were recorded over 200 years ago, and 
doubtless many atlemplfi go back still 
further Two general types of imitations 
flie manufactured, one employing a solid 
glass head and the other a hollow glass 
sphere. The former are prepared by coat¬ 


ing the glass core with a wide \uriely «)f 
substances, usually a lutquer lo which 
“peail essence*’—esbeiitjally guanine, ob¬ 
tained from various spfcics of hsh—may 
lie added. The hollow glass splierch are 
coaled mttTnally with ‘‘peail essence*’ 
and are weiglUetl by loading with wax 
and hdiium sulfate. 

In 1935, 15,615 holhiw or filled iiides- 
et nt imitation peails wire imjiorted into 
the United States. In the same year 80,- 
375,289 inclus—the unit in wliidi im- 
jiortalions aie reported— of s«did miila- 
ijon beads of varying quality, with a total 
valuation of $>49,80H, were brought into 
the country. Of this luimbiT 81.392.590 
inches weie made in Japan. 

A subsequent aiticlc will be devoted 
entirely to natuial pearls At tins point 
It should be mentioned, however, that the 
formation of a peai! m a pearl-Iieanng 
oyster is a biological accident, F’uitlier- 
more, it is interesting lo note that by a 
curious paradox of nature this loveliest 
of gems IS believed to be the result of a 
pathological eondilmn. 

The most ingenious development in 
pearl artifice has involved bending these 
natuial pioeesses to mass production 
methods The original conception on 
which this Industry is haseif is allrihuted 
to the Chinese As early as the 13th Cen- 
luiy, they discovered that, by placing an 
object—such as a small image of Buddha 
—in a living mussel and returning the 



An imitation pearl-^a glasli bead, 
lacquered. Note thinness of coating 
which has been partially removed 
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moHusk to its natural environment^ a de¬ 
posit of nacre was slowly built up around 
this nucleus. 

In 1890, in Japan, was begun the 
present-day commercialization of this 
Chinese discovery. It is indeed a feat of 
industrial biology, which may be com¬ 
pared in ingenuity with the accomplish¬ 
ments of the chemists in producing arti¬ 
ficial rubies and sapphires. The founder 
of the industry, Kokichi Mlkimoto, after 
many discouragements, succeeded in pro¬ 
ducing blister pearls about 1894, A dec¬ 
ade or more elapsed before he was able 
to obtain a spherical form. 

The following detailed description of 
the production of a cultured pearl is 
taken from Japanese sources: 

“The process consists of removing from 
a living oyster the mantle parenchyma 
which is used as a bag to envelop the 
nucleus of the pearl. When this nucleus, 
which consists of a tiny fragment of fresh 
water mussel, has been inserted in the 
fleshy bag, its mouth is secured with a 
cord, and the whole is introduced into the 
subcutaneous tissue of the shell-secreting 
(pidermis of another oyster through an 
opening surgically made for the purpose. 
In the same operation the cord is with¬ 
drawn, the wound made by the lancet is 
disinfected, and the oyster having been 
returned to the sea is left to cover the 



A thin-aectloned black cultured 
pearl. Note fineness of laminae and 
“grain” of large core. This peail 
was originally drilled off center 

nucleus with the many layers of nacre 
necessary to produce perfectly spherical 
pearls,” 

The concentric rings in the natural 
pearl and in the outer section of the cul¬ 
tured pearl doubtless are related to some 
periodicity in the life processes of the 
oyster. In analogy to annual rings in 
trees, they might permit an approximate 
estimate of the period of growth. Tliis in¬ 
formation may be known to the Japanese 
producers, but it has not been published 
so far as we are aware. 

In a thorough examination of a repre¬ 
sentative collection of several hundred 
cultured pearls^ it has been found that, 
contrary to the general impression, the 
cores repteiient the major part of the 
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At left: WTiolc cul¬ 
tured pearl with the 
nacre intact. At 
right: The same 
pearl with all but o 
small part of odher- 
ing nacre removed. 
Compare the size 
of core with the or¬ 
iginal pearl. Magni¬ 
fication is 4 times 
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article By means of a specially con¬ 
structed micromotor gage used in con¬ 
junction with a binocular micn>Rcopo, the 
writer has observed that, with few excep¬ 
tions, the linear diameler of the core is 
80 to 90 percent of the whole diameter. 
The outer shell of nacre is, therefon*, 
comparatively tiiin. Tlie widely accepted 
popular belief that the nucleus of the 
biologically synthesized pearl is a “tin> 
irritant,” apparently rests on such state¬ 
ments as: “this nucleus, which consists of 
u tiny fiagment of fresh water mussel, 
etc.” 

The nucleus consists of mother-of- 
pearl substance—ordinary calcium car¬ 
bonate with an adhesive protein constitu¬ 
ent—which has been manufactined from 
rnollusk shells This core or bead is 
shaped into a sphere by mechanical 
means and is then given a high poli^i 

A mong pnxedurt's used in this invc*'- 
- tigation as well as bv other scientific 
workers for the study of pearl material, 
are the usual chemical and physical tests 
and X-ray radiographic technic. Tlie 
pelrograpiiic microscope has revealed 
particularly interesting information in 
the writer's research by permitting more 
searching examination of the slructun» of 
exceedingly thin sections. In the natural 
pearl the nacreous material has been de¬ 
posited in very fine concentric laycis 
throughout the jewel. In the cultured 
pearl the comparatively large core, as 
would he expected from its origin, is 
found to be built up in distinct paralh 1 
layers. The outer shell of nacreous ma 
lerial is seen to consist of concentric la\ - 
ers. The mineral matter is aragonite, the 
orthorhombic form of calcium carbonate, 
althougli in a few cases calcitc has been 
encountered. 

Because of the external characteristics 
of the shell of pearl matter, the layman 
may feel that the cultured pearl and the 
natural gem appear to be the same. By 
expert visual examination, however, and 
particularly by the use of special physi¬ 
cal apparatus, the two can be diffeien- 
tialed. As in the rase of other objects of 
esthetic value, it is necessary for the un¬ 
initiated to rely upon the knowledge of 
the expert, who by training and experi¬ 
ence is qualified to reach authoritative 
conclusions on such matters. 

The Japanese cultured pearl, with its 
margaritic substance around a mother- 


of pearl bead, docs not possess to a simi¬ 
lar degree the mechanical homogeneity 
of tlie natural pearl. A knife edge applied 
to the surface, when struck with a light 
mullet, usually causes the outer shell to 
break off in whole or in part. Natural 
pearls show a different !>pe of spalling, 
permitting the conclusion that the con¬ 
centric structure does not have a zone of 
s(‘paration or weakness. 

As an additional procedure for the ex¬ 
amination of drilled cultured pearls, it 
was found that when a dye solution, such 
as methylene blue, is inserted into the 
1 ) 0 re by means of a fine needle, the color 
spreads at once throughout the zone of 
separation between the inner core and 
the outer nacre. The phenomenon is read¬ 
ily followed by the use of a microscope. 
When this test is applied to natural 
pearls, no penetration of dye takes place. 
It has been reported that this property 
of cultured pearls has been taken advan¬ 
tage of, to an extent that is not known, 
by dyeing them to improve color and ap¬ 
pearance and to simulate the inherent 
characteristics of such special types of 
natural pearls as the black variety. We 
have observed specimens wliich give evi¬ 
dence of having been subjected to such 
treatment. 

Accurate figures on tlie number of cul¬ 
tured p(‘arls produced and marketed are 
not available. For several years prior to 
1931 it is reported that an average of 
about 3,000,000 oysters were set annu¬ 
ally, and in 1931 this number was in- 
crease-d to more than 6,000,000. Of the 
total number of oy.slcrs set, it is said that 
only 60 percent will produce cultured 
poails of salable value. 

The cultured pearl industry in Japan 
is “big business” and for that reason it 
is easy to believe that the number now 
being produced in Japanese waters ex¬ 
ceeds by millions the quantity said to 
have been obtained in 1931. Labor in 
Japan has been both cheap and plentiful, 
especially so since women arc well suited 
for this type of work. 

The situation is furtlicr complicated 
by the fact that the business of reprodu¬ 
cing cultured pearls is no longer confined 
to Japanese waters. Advertisements men¬ 
tion the South Sea Islands and an ex¬ 
amination of some specimens reveals 
characteristics not found in Japanese cul¬ 
tured pearls. The extent of the industry 
outride of Japan is not known. 




Other Days in Photography 


*TN 1839, just 8 century ago, Daguerre announced Ins discovery that 
■I an image could Ire formed hy light acting on an iodized silver plate. 
Then followed the tremendous popularity of the Daguerreotype, first 
successful forerunner of our present-day photographs. Through the 
Callotype and the wet-plate process, the collodion and the gelatin%mul- 
sions, progress was steady hut slow Only with the advent of flexible 
film did photography receive the impetus that has made possible the 
highly efficient cameras, films, and piinling papers which we have 
today. The accompanying illustration.s show some of the difficulties 
under which photographers labored duiing the ]9th Centiirv 








The Hysteroid Personality 


While the Paranoid Type Aggressively Hews to the 
Line and Faces Facts, the Hysteroid Personality 
Seeks to Evade Difficulties by Sidestepping Reality 

By PAUL POPENOK, St-.D. 

Director. The Institute of Family Kclattons, Los Angeles. 

Lecturer in Biology. University of Southern California 


W HEN an animal facus danger, it 
may react typically in nne or the 
other of two contracted wu)s: it 
may advance and attack; or it may re¬ 
treat, run away, and hide. Tliese primi¬ 
tive hiologiral reactiori’iypescolor human 
hehuvior just as they do that of a tiger, a 
•^hark, or a bcorpiim. Greatly extended 
and variegalt'd, they result in two con- 
tra'^ting types of human personality. 

The paranoid follows the attuck-pat- 
lern. The man (or woman) willi a t\pieal 
paranoid personality' is always on the ag- 
gresHive. He is not merely ready to meet 
I roil hie when it comes: he is looking for 
it, and is prone to imagine it wliere it 
<loes not really exist. His wlnile life tends 
to hetome a fight. 

The hy8l€*roid follows the other pat¬ 
tern. The man (or woman I with u typieal 
hysteroid personality is always on the de¬ 
fensive, always trying to escape, not 
merely from real hut likewise fioin im¬ 
aginary dangers. His whole life lends to 
he(‘ome an evasion, a sham, a pose. 

There is a difference in the complexity, 
in the diversification, of the two types of 
personality, which reHeels tlie differences 
in nature. 

In general, there is only one way to 
attnrh an enemy: you simply attack him 
Vou go after him tooth and nail Cor- 
tesponding to this, the paranoid pattern 
s<imeiimes seems therefore to be fairly 
simple. By contrast, there are a lot of 
ways of escaping from an enemy. The 
animal may simply flee, depending on 
speed, as docs the antelope, or it may, 
instead, dig a hole in the ground and 
crawl into it, as does the badgi^r. It may 
pretend to be injured, a» does the quad 
suddenly startled from her nest It may 
pretend to be wholly dead, ns do many 
insects and other animals, proverbially 
the opossum. It may cliange its color to 
become inconspicuous, aa does the cha¬ 
meleon. It may throw out a cloud of ink 
to color the watej and hide itself, as does 
the cuttle-fish. It may make itself offen- 
*'lve, as docs the skunk. It may mimic an 

^‘Tht P«ranol4 P«r*onstity.’* by the fame 
atifchor, Am^rlcgn, February, 1938, 
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offniHive species, an some insects do, so 
llial l•nemies, confused, will avoid them 
It may, though harmless, look so hideous 
and formidable as to scare away maraud¬ 
ers. 

One could find types of human be¬ 
havior corresponding, figuratively, to all 
these and many other animal patterns 
As melliods of escaping trouble, they may 
properly be brought into the general pic¬ 
ture of the hy'tleroid personality 

Historically, the term hystena bus a 



Among famous personn, Tolstoy has 
heen mentioned ns a hs'^leioid type 


more limited use, applied parliculaily to 
phy'^iral conditions, llippocralt^s, the 
Greek “Father of Medicine,” desenbtul 
various vague and fluctuating symptoms 
in women, which he explained by suppos¬ 
ing that the womb (hystera] wandered 
around in the body seeking humidity and, 
by transient pressure on various strnc- 
lures, caused transient symptoms of dis¬ 
ease. 

Modern biologists naturally take a less 
naive view of the physical basis of Iiys- 
teiia. They would relate it to two of the 
most primitive and deep-seated nervous 
mechanisms of the individual. 

One of these is the tendency of an ani¬ 
mal to make violent and spasmodic move- 


inentH when trapped or frightened. Thus 
a bird, flying steadily enough, finds itself 
suddenly inside a porch. It heals violently 
against tlie windows and walls until it 
accidentally finds a way of escape, where¬ 
upon If once again begins to fly as evenh 
as Indore. The other mechanism is the 
shaniHleath-reflex as seen in the opossum. 

In the case of a great shock or panic, 
such as might accompany an earthquake 
or liolocaust, many persons are said to 
become ‘iiysterical.” They rush around 
wildly and apparently without reason, as 
does the bird trapped in a room. On the 
other hand, many fall into a sort of stu¬ 
porous slate (like the opossum) in which 
tlieir behavior is irrational but actually, 
no doubt, si'ives the purpose of protect 
ing the nervous system from further 
shocks that it could not withstand. Plenty 
of illustrations of Ixilli tvpes of behavioi 
were sern in soldiers duiing the World 
War. 

ACTING lliiough sutli fundamental 
-ljL mechanisms in llie organism, the 
sliong primal urges of self-preservation 
(fear, as in wai ) and species-preserva¬ 
tion (sex) pr(»duce “hysteria.” The pro¬ 
cess IS, diagrarnmulically, something like 
this: (It desire to escape from danger, 
(2) suggestion of a way of escape, (3) 
accidental escape thiough the way sug¬ 
gested (that iH, some “symptom”), (4) 
fear of return to danger with recovery 
from symptom, (5) exaggeration of 
symi»toin, (h) fixation of symptom 
llirough the usual methods of habit-for¬ 
mation, (7) final i*\islence of the symp¬ 
tom without any cause. 

To make the picture more concrete, 
lake such a case as occurred over and 
over again during the war. N. was knock¬ 
ed down by tiic concu'*sion t»f an explod¬ 
ing shell Of course he was bound to he 
somewhat injun'd His aim was bruised. 
He was taken to the hospital and band¬ 
aged 

Hi- whole being i(‘vohed against going 
hack into danger. It was easy for him to 
“dUcovei” that tlie arm was more bcri- 
onsly injuied than the doctors thought. It 
did not gel well—it became paralyzed. 
He had to be sent away from the com¬ 
batant sector because his arm, now para¬ 
lyzed, made him useless there. 

His arm really is paralyzed now: but it 
is a functional paralysis, a hysterical 
paralysis. He is not malingering—that is, 
not consciously pretending. The whole 
process is unconscious but none the les^ 
real. He is sent to a convalescent camp 
HU arm shows no improvement: the ivar 
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is still on. Then the announcement of the 
armistice is broadcast. He no longer need 
fear going back to the trenchen. He no 
longer needs a paralyzed arm. Hence his 
arm begins to gel well. The mere an¬ 
nouncement that there would he no more 
lighting cured, sometimes almost ronacu- 
lously, hundreds of soldiers with these 
hysterical disabilities (‘'shell-shock”). 

Such a case represents, in simplified 
diagram, the “classical” form of hysteria 
—the 5imuJati<m of a disease as a pro¬ 
tection against danger. 

Anyone is theoretically capable of liys- 
leria, because all have these fundamental 
biological mechanisms; but some are 
much more easily affected than others 
Women are more susceptible than men, 
as Hippocrates recognized when he igno- 
ranlly picked out the womb as the stnirce 
of trouble The mam psychological differ¬ 
ence belwten the sexes, as leporled hy 
Teiman and Miles in the most compre¬ 
hensive study yet made ('‘Sex and Per¬ 
sonality,” 1937) IS the greater aggressive¬ 
ness of the male. Hence the paranoid per¬ 
sonality IS more likely to be found in 
men. Women will be more ready to es- 
rape than to advance and attack, hence 
the liysleroid tendency is more often dis¬ 
tinguished in them. But since any woman 
ran fight and under certain circum- 
Htanech will do so; and since any man 
ran and may run away, the possibilities 
of Inith types of behavutr are present in 
both sexes. 

Though contrasted, the two t\j)es are 
not mutually exclusive: all of us liav< 
some tendencies in each direction It is 
only III pronounced cases, where tin bal¬ 
ance is grt ally on one side, that we speak 
of the paranoid personality or the liyster- 
oid personality Most of iis aie betwixt 
and between 

T he prcniounced hysteioid p<’isonality 
represents a Rp»‘rial make np that ap- 
})a)ently depends to a considerable d( 
gree upon heredity The following i oin- 
jjoneiits tend to lie jiresenl in varying 
amounts- 

] ) A tendency to easy dissociation of 
the nervous system. This is characteristic 
of the exlravi^rt, not the introvi'rt, and 
pronounced bystenrjls are likely to be of 
the extruvert l\pe tine part of the eon- 
•'eiousness i an be “split off” from the 
lest, as when a person is li\ pno1izf>d This 
makes possible the stiikmg physical 
manifestations such oh the genuinely 
paralyztxl arm of a soldier who is organi- 
cally sound. Hvsieiia may sirnnlale al- 
nio'^t any disability in this way. 

2 ) An imperfect development of the 
organism, a physical infantilism This is 
often seen most clearly in the reproduc¬ 
tive system, but presumably may ebarar- 
tenze the whole organism. 

3.) An emotional infantilism Though 
adult by the calendar, the individual has 
letained the infant’s characteristic ego- 
eeiitricity, Selfishness, suggestibility, lack 


of self-control, vivid imagination, and im¬ 
maturity of impulse. “Who, in the ex¬ 
amination of a hysteric, has not hundreds 
of limes cried out that he had a big child 
before him!” observed Pierre Janet, the 
French neurologist who gave the modern 
concept of hysteria much of its form. 
Really superior persons are rarely found 
to show symptoms of hysteria (a term 
now generally reserved for physical niani- 
ftstations such as the paralyzed arm). 
They may have the hysteroid personality 
in some degree; but those who have it so 
markedly as to show striking results of 
dis‘?i»cidlJon are likely to be personalities 
that are undeveloped and poorly put to¬ 
gether anyway. The history of witchcraft 
and of miraculous “faith cures” will yield 
any number of illustrations. 

While the biologically defective per¬ 
sonality marked by tlie three traits I have 
just named is most likely to make con¬ 
spicuous—indeed startling—use of the 
(scape mechanisms underlying a hystei- 
lud personality, all of us have some tend- 
f nc y in that diret tion, as 1 have previous¬ 
ly emphasized. The traditional “Sunday 
morning headache” which makes one feel 
that going to church would be harmful 
and that a game of golf or a liip to the 
htach would be moie desirable—in fact 
lu cesk,ai V to well-being— is merely one of 
the t'veryday forms of hysleroid meehun- 
jsin. Who of us will declare that be has 
never taken refuge in such an evasion'' 

Reinembeiing that the purpose of 
liysteroid behavior is to escape from un¬ 
pleasant, unwished-for, or dangerous 
sifudiions, one can see how simulated 
illness can be used in a variety of effe<- 
live ways; 

1 ) To ('s<dpe from tlireat to oneV 
life, as in the wai-lime bystenas of the 
"Hhen-shock” type. 

2 ) To escape fiom some otliei bitua- 
lion that Is feared as dangerous Miss 
(J H afraid of sex, fears marriage, and 
ihcrefoie b(*eomes a chronic invalid as 
.1 means of self-protection. Her idatives 
wonT insist on her marriage, in that case 

3 ) To escape honorably fiom respon¬ 
sibility. An important function of the 
hysteroid inechanjsm is to enable one to 
keep Ins t>wn self-esteem, to “save bis 
face,” to think well of himself, at the 
same lime that he runs away. Many a 
woman, faced by an invitation wliirli 
she wants to decline, finds herself too 
unwell to attend. As is often the case 
with the hysleroid personality, conscuuis 
and unconscious deception blend into 
each other so closely that no one can 
draw a line between them One of the 
(baracterisiics of the hysteroid poisonul- 
ity IS Its great capacity for self deception 
The woman who does not u nnt a visit 
from her mother in-law may lake to her 
bed with a spell of indigestion just as 
real, in Its way, as the soldier’s visibly 
paralyzed arm. 

4.) To escape from neglect* that is, 
to get attention A large part of the every¬ 


day hybterical manifestations are of this 
type. The hysteroid, being essentially a 
spoiled child, with all the spoiled child's 
selfishness, conceit, desire to show off, 
and indifference to the interests of oth¬ 
ers, IS continually getting attention by 
being unwell, being delicate, needing 
special care, Mrs, C., like ten thousand 
olluT dissatisfied wives, governs her hus¬ 
band and dominates the whole family in 
this way She must not be “crossed” bo 
cause U will affect her so unpleasantly. 
She must always be humored, catered to, 
toadied to, because she deserves so much 
sympatliy. Her life is such a burden to 
her that the least we can do for her is 
to try to give her a Jit lie pleasure. And 
how she does “enjoy ill health!” 

5 ) To escape creditalily from the con- 
se(jucnies of some peisonal deficiency. 
Mr. L. IS a tennis player—not a very 
good one but with enormous self-(‘sleem 
Like topical hy steroids, he plays only to 
win He IS not too si lupuloiis in his code 
of sportsmanship If he loses, there is 
always a good r<‘ason. “I knew 1 wouldn’t 
win Inday 1 was iniseiably sick all 
iiiglil”, or ‘1 didn't try this afternoon, 
my head was aciiing so badly that all 1 
loiild (Jo was wonder whether 1 could 
gel through the la-'t set wilhout collaps¬ 
ing on the court.” In su< li < ircumsLaiu't % 
you aie supposed not to depreciate bis 
alulily but latber to adniiie liis fortitude, 
to praise the plucky fight he put uji 
against what he knew to Ini overwhelm¬ 
ing oddst \Vhen he once icached the 
semi-finals and faced an opjioiient syn 
to defeat him, he “had to” dciault 
thiough illness, he went to the hospital 
with one of Ills spells and sent a pathetu. 
telegram n’grelting the loss of the cup 
when he felt that it v^as right in his 
hands. 

L LAVING now the ilassaal form of 
^ genuine hysteria, it is iniporlanl to 
follow the hysleroid peisonabty out into 
its bordeilands whde it is manifested 
hy mental rather than by physical synip- 
toms One will enroiinter, in such an f\- 
cursion, a wide range of escape mechan¬ 
isms sucli as lidve already been described 
among the lower animals. 

Tlius a man may ('scape danger and 
save hts face, not by “flight into illness” 
hut hy flight into obscurity. As the cuttle¬ 
fish conceals itself by a cloud of ink, so 
a man may conceal himself by a cloud 
of rlietonc and mysticism. Followers of 
various supcrslitions (astrology, spirit¬ 
ualism, some of the “New Thought” 
cults) surround themselves with a mum- 
lx>-jumbo of big words and nieaning}e «4 
ideas which make them fi'el very superior 
and protect them from having to com- 
jieto in everyday life. This, like the form 
of escape preceding, shades off imper¬ 
ceptibly into an inferiority complex of 
the ordinary, uncomplicated type. 

The underworld of the arts is inhabited 
largely by hystemids. Faddist cults which 
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claim exemption from all the rules of 
physical and natural science form an 
excellent example of hysterical mimicry 
—the attempt to gain prestige by sham 
and wishful thinking. The hobohemians 
and Greenwich Villagers (using that 
term in a spiritual rather than a geo¬ 
graphical sense) who take up post-ultra- 
super-modernism in art have in many 
instances found an exceedingly effective 
way of escaping from the danger of hav¬ 
ing to earn a living, of having to succeed 
by open competition in the world. 
Would-be actors and actresses likewise 
live on pose rather than on performance, 
in many instances. Anyone acquainted 
with this lunatic fringe of fakers and 
posers around the world of art cannot 
help being impressed by tlie infantile 
and disotganized personalities that com¬ 
prise it. 

1 he French novelist Slendahl (Henri 
Beyle) IS a good illustration at a some¬ 
what higher level. He loved falseiiood 
and di*ssiniulation just as a matter of 
“art for ait’s sake,” He changed his 
name; he filled liis books and letters 
with debln’rale and useless fa]-ihcation« 
of dates and places, he could not even 
H.l P. under the truth but hud a false 
hood engraved on his tomlwlone 

I F we einphasi/.e the tiait of ahnotniul 
susceptibility to the dett'iminalion of 
one’s ideas by one’s own wishes, we can 
follow the hysteroid personuiity into an- 
lUhcr wide held of human activity wiieu^ 
Don Quixote has been named as the pci- 
feet literary illustration—always invest¬ 
ing hi8 surroundings with the forms that 
lie wanted to see in them it has heeii 
remaiked that most of Ihsen’s heroes and 
heroines (notably Peer C>nl 1 aie typical 
liysteroids. 

Turning from fiction to Instorv, Na¬ 
poleon I IS worth noting as a typical 
paianoid who also had sliong hysteioid 
tendencies that bi'came more pionounced 
in his later years. During the Russian 
campaign, lie was ronlJiiually making 
himself bebi ve that his forces were much 
greater than they leally were, that the 
enemy was weakei than it really was; 
and his staff were often at their wits’ 
end to combat this infantile behavior 
and to make him face the facts. His cal¬ 
lous egotism and ruthless dishonesty are 
also typically hy8teroi<l. When a man of 
fiist-ejass ability lias pronounced para¬ 
noid and hysteroid leiideneies at the same 
time, be is likely to be a fiist-class men¬ 
ace to his fellow men! 

Politicians tend to fall into two separ¬ 
able gioiips. One is made up of the para¬ 
noids—aggressive, doinineei ing, driving 
ahead ruthlessly, crushing opp^isition re¬ 
lentlessly; stubborn, suspicious, belliger¬ 
ent—a type illustrated by some political 
bosses in America and by such well- 
known figures as Georges Clemenceau 
and Thadde ^0 Stevens. The other is made 
up of the hysteroid type—posers, gifted 


with imagination and continually dra* 
matizing themselves l>efore the public. 
‘Their natural bearing is pose,*’ says O. 
Bumke, the German psychiatrist, of 
liysteroids in general. 

Not to name any living worthies, prob¬ 
ably at least a touch of this hysteroid ele¬ 
ment could be seen in men eminent in 
such diverse ways as Disraeli and Talley¬ 
rand, Alciblades, and Thomas Jefferson; 
much more than a touch of it in the late 
Huey P Long. When one passes to the 
small fry, the hysteroid tendencies are 
often paiamount, and n*)l always llu‘ 



Wagnei, llie eomposei, h tliouf^hl by 
Mone to have been n li\steroid t>|M‘ 


jdeasdnt liysleioid comjxuienH, eilliei — 
loo olien the unpleasant on<*s such as 
sham, dishonesty, ilouble dedbng, c allous 
disH‘garJ foi the rights of others, readi- 
iK’ss to r< pudiate legitimate obligations 
—anything to get ahead 

A ll this is jusi the ojiposite of the lypi- 
^ cal paianoid’s behavior Stuiiborn 
and persistent, he is tlie man to staiul up 
for a yinmijde, light or wrong; to die in 
tlie last ditdi latlier than abandon tlie 
“eause.” The natural history of polili- 
i lans d*‘seiveii paiticular eonsuh ration 
because it fiirni-'hes excellent maleiial 
to differentiate the behavior of paranoids 
on one side and livsleioids on tJie nthei 
Needless to say, the liy-teroid peisonal- 
ily is a prolific breeding-ground for 
(nnunal behavior. It will bt* found more 
larcly among those convicted of crimes 
of passion. It is almost universal among 
those convicted for crimes of gain—the 
white-livered crook who is trying to “beat 
the game” and get something for noth¬ 
ing; the double-crossing racketeer who is 
convinced that “only saps work.” Indeed, 
the best known scale for measuring the 
hysteroid component of the personality 
was standardized by being given to con¬ 
victs in a slate prison! 

This type of hysteroid blossoms most 
exuberantly among the “big shot*’ 
frauds and swundlf-rs the bluffers and 
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confidence men who get even more satis 
faction from strutting across the stage 
and “putting one over” on the public, 
than from their actual gams. Joseph 
Balsamo, who called himself Count 
Cagliostro, is one of the outstanding his- 
toiical examples; John Law of the Mis¬ 
sissippi Bubble another; Horatio Bot- 
lomley, once a member of the British 
Parliament, a third. For American ex¬ 
amples, one has merely to look into the 
daily newspaper. The big business world 
contains too many; the business under¬ 
world is largely made up of them. 

There is a Iiysteroid sort of “philan¬ 
thropist” who leprcsenls—whether male 
or female—the worst traits of the “Lady 
Bountiful” type, an ostentatious and 
hypocTitical humbug, dishonest in pri¬ 
vate dealings but loud in bis pious pro¬ 
testations on the public platform. There 
IS at llie other extreme a hysteroid type 
of paupei—the whining l3<"ggar, apt at 
evasion of all responsibility, preying on 
society, living by deceit and occasional 
(Time, satisfied with himself and com¬ 
pletely lacking in sy mpalliy for others. 

I N shoit, llie hysteroid |X'isonalily can 
be found m every walk of life. When 
combined with sliong impulses to self- 
assertion, and assi>ciated with inborn 
talent, the liysteniid’s dianialic flair and 
Ins ability to make liis wishes seem real 
to limiself may lead to great achievement, 
most fiequently in the field of ait, re¬ 
ligion, or jiolilics Among eminent men 
who have been named by one writer oi 
another as liysteroids are Berlioz, 
Blurin r, Flaubeit, Frederick the Great, 
Goethe, Moliere, Muliaiumad, Nietzsche, 
Pascal, Bousseuu, Sclmiienhuiier, Suind- 
berg, Tolstoy, and Wagner. The reader’s 
own pi»dileetions will color Ins judg¬ 
ment but ev(*ryone will agiec that at 
least some of those named belong among 
the liysteroids. 

If the extreme hysteroid has a dif¬ 
ferent type of eonstitutipn from the aver 
age pel son, H is evident that both pr<- 
\t*ntion and cure will be diflReull. 

“Spoiled child” tendencies appear eaily 
and are largely fixed during adolescence. 
An education that prevents the develop¬ 
ment of a “spoiled ehild” will pit vent 
the development of a hysteroid. Most 
to be hoped, therefoie, from a betlei 
teelinique of child giiidanct. 

In dealing with an adult, one tins to 
rnak<‘ him see n hy he is sick, but also to 
give him a drsire to hr well. If the t*ause 
can be removed—if the patient can lie 
made to fare his situation hone->th, and 
can be re educated to make a superior 
sort of adjustment—his whole carct'V will 
be changed. 

But it would be optimistic to think that 
much can be done with an inferior, in¬ 
fantile, disintegrated adult who is mak¬ 
ing use, to his own great satisfaction, of 
such primitive biological mechanisms as 
aie the basis of the liysteroid peisonalitv- 
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Pbospectors Now Dive 
FOR Gold 

A n ingeniouH mi'tluKl of pio^poclmg fur 
, gold and Mlvrr iPCfiilly cuine lo 
light. Rather than drill into the ground hs 
conventional methods, cenaiii prospector-, 
arc now diving to the hoUom of lakes in 



Ready to dive—for gold! 


Canada in then seaich for nth gold veins 
and silver ore depohits. 

Largely responsible for making posmble 
this underwater prospecting, ja a device 
known as the McCaa Two-Hoiir Oxygen- 
Breathing Apparatus, a product of the Mine 
Safety Appliances Company Strapped on 
the back like a pack and weighing approxi¬ 
mately viO pounds, the equipment consists of 
an oxygen container, a face mask, and tubes 
to convey tlie oxygen to the mouth of the 
diver It flint Mon;* without a pump, the oxy¬ 
gen being fed to the diver a lungs by means 
of an automatic Jung in the equipment. This 
equipment, good for a two-hour immersion 
in shallow water, may bo used in 40 feet of 
water ftir periods of one hour 

Accepted among geidogists js the fa<t that 
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most i>f the mines found tt» dan are tlose to 
liodits of water, and that the best ore sn nis 
to occur under lakes It is on this ihtory 
that the under-water prospector bases his 
effoittf and hopes The diving prospt-cior, 
after donning the apparatus, lakes with him 
a water-proof flashlight and a geologist’^ 
hamnur The practice folhtwed is to have 
one man remain on shore, the diver currMug 
a line and making signals according to a 
prearranged code. The equipment carrnd i'* 
heavy enough to hold the diver down, y<‘l not 
loo lieavy to pi rniit him to move with i a-e 
with a swimming nioiioii 

Most Powerful 
Permanent Maunei' 

T he most powerful permanent mapin t m 
the world—one that will lift neaily 1500 
limes Its own weight—has been devilopfd 
in the Research Laboratory of the General 
Electric Company by W E. McKibbtui 
The magnet weighs 1 85 grams, or l/250ih 



The powerful magnet (between fin¬ 
ger and thumb) and its steel casing 



1500 limes its own weight 


of u pound, and lias been made lo lift 2750 
giains in tests About half the size of an 
irastn on the tnd of a pencil, it will lift a 
fivt-pound flatiron with ease. The new mag¬ 
net is s« veral times as strong as those previ¬ 
ously made. 

ihe magnet is made of a material known 
as Alnioo, an alloy of aluminum, nickel, 
cohuh, and iron. This alloy waf^ first de- 
velopid as a heat-resisting alloy which re- 
aisifd scaling and deterioration at high lem- 
pr ratures Research on the magnetic proper- 
ties of alloys of this type was later carried 
on l>y Professor T. Misliima of the Imperial 
University, Tokyo, and General Electric per¬ 
fect* d a pn>cehs of heat treating by which 
tile magnetic properties were more fully de¬ 
veloped. 

The new magnet employs the same alloy 
as previously used, but utilizes a steel sheath 
around the Alnico pellet to direct the mag¬ 
netic flux against the keeper or object being 
attracted. The steel jacket also protects tlie 
magnet against demagneii/atmn when not in 
use* 


Exploding Walnuts 

NEW method of slielJing walnuta, re- 
cently developed at the Univwidty of 
(^ifornia, uaea an exploakm to bum the 
ohells. The shelling operation, which 
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Grun(l<dudd> of the aluminum lireriffe pIuteA for automobilee, now being uned 
in Connertieui und Arkansas, is this iiluminum lag for horse-drawn ha« ks issued 
by Pittsburgh in 1898. It was of nurb shape as to he fastened around one of the 
hliafu of the laniuge, with the tongue of the plate through the slot on other end 


by maBhine, consiets oi passing the wa^ 
nuts over a circular saw which cuts an open¬ 
ing through the shell; blowing explosive gas- 
air mixture into the nut; and finally pass¬ 
ing the nut through a flame which explodes 
its gaseous content. This method of break* 
mg shells avoids fracturing the nut meats, 
which arc not affected by the explosive. The 
machine in which this series of operations 
is accomplished opens about 900 pounds of 
walnuts per hour.^D. H, K, 


Invention Helps 
Drainage Ditch Work 

MPROVED equipment for cleaning 
ditches is one of the by-products of large- 
scale work by CCC camps to put public 
drainage ditches in belter condition One 
new machine that promises good results 
was described by D. A. Isler of the IJ S. 
Bureau of Agricultural Engineering before 
a meeting of the American Society of 
Agricultural Engineers. The machine con- 
•-ists of two winch drums on u truck chassis 
that has a light boom extending from one 
t*ide for operating a scraper. It is u-icd 
where dragline excavators cannot be used 
economically. 

As Mr Isler desi'nlx^d tlio use id the 
machine, dirt loosened in the ditch by 
plowing is removed with scrapcis pulh'd by 
u cable from one of the winch drums An- 
olher cable running ovi*r the boom from the 
other winch returns the scraper to the mid 
die of the ditch for reloading. He said three 
such machines have been built by the bu¬ 
reau and are now in use at (dA. diainage 
camps. 

The machine can be easily mounted on 
and removed from practically any make of 
truck of 114 tons or larger. The apparatus 
IS mounted crosswise of the tnick bed. Rigid 
blocking is provided between the rear axle 


and the truck frame to eliminate spring ac¬ 
tum and stabilize the truck while at work 
The blocking can be removed for traveling 
on highways. The cost of the attachment, not 
including the truck, is eslimaled at $1000 
Tlie outfit will handle 10 to 15 cubic yards 
an hour at a cost of 25 to 35 cents a yard 
It opcialed by a fi\e-man crew. 

Man Will Win War 
WITH Insects 

AR between man and llu insects, usu¬ 
ally pictured as fraught with due dis¬ 
aster to the human race, is going to end in 
victory for mankind, proph<*sH*d Professor 
J. J. Davis of Purdue University, in hjs ad¬ 
dress as president of the American Associa¬ 
tion of Economic Entomologists (See also 
‘‘Insects ("annol Win” on page 222 of this 
issue.) 

“WIn*n we realize that the stienee of ap¬ 
plied entomology is scarcely more than 60 or 
70 years old and note the piogress m insect 


control during that lime,” said Professor 
Davis, **wc realize at once that man is gam¬ 
ing the upper hand. Wc may anticipate the 
time when our chemical, electrical, and me¬ 
chanical warfare, jnsect-resisiant varieties of 
plants and breeds of animals, and our farm 
und home practices, together with the aid 
of insect natural enemies, will reduce insect 
control to a routine, }usl as the medical pro 
fcK-iion has i educed or practically eliminated 
disease fatalities which were once responsi¬ 
ble for the loss of thousands of human lives.” 

\^ic(ory will not come automatically, 
though. Professor Davis warned. Not merely 
eternal vigilance, but eternal research, is its 
price, for the front is always changing, as 
new crops are menaced by new pests, or as 
new buHiiicss or social practices change peo¬ 
ple's relations to insects. 

Professor Davis oxpiessed the feeling that 
while it is now comparatively easy to gel 
funds for insect control by known means, 
and to meet situations as they now exist, not 
nearly enough support is given to the re¬ 
search programs and the training of new 
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The control car of the K~2 is built into the hull. Note the airscoop in the slip- 
stream of the propeller. B^Iouk The K'2, largest non<rigid airship, landing 


shaft. Meanwhile, the N.A.CA. has been 
making tests in its full-scale wind tunnel, 
to detemune the drag of a typical liquid- 
cooled engine. These tests show that the en¬ 
gine nacelles of a foiir-engined model in¬ 
crease the drag of the whole airplane about 
8 percent and the cooling (Prestono and oil 
radiators) sybien adds another 15 percent. 

As a result of these and other studies, it 
would appear that liquid-cuuled engines 
should be placed within the wing; the ra 
diatnr should also be enclosed within the 
wing, With air led in through ducts from the 
outside. \>titli llie radiators placed at the 
largest cross-section of the duct, the drag 
inrrea'^ is only 2 to 3 percent, as compared 
with the 1*) percent of the conventional ar 
range inenl merit loiu-d above A, K 


Air Power in 
National Defense 

S PFAKINf, of “Modern Air Power'* at 
I lie annual meeting of the National Aero 
nautic Association, Major-General Frank 



research workers, to meet ilew problems that 
will arise in the future. He pointed out, a‘i 
an example of a problem of the lather im¬ 
mediate future, the nccc'-siiy for knowing 
much more about insect infestations in 
stored grain, in connection mth the ever- 
normal granaiy pr»)jert of the V S. Depart¬ 
ment of Agneulturt —Copyright by Science 
Sendee 


Heat vs. Humidity 

OMMON report has it that discomfort 
in the summer time is due not to heat 
but to humidity. However, in air condi¬ 
tioning for comfort, most systems so far in 
use are based on cooling rather than sim¬ 
ple dehimudifying A new system, called 
“Caloride,” actually does something about 
humidity and operates on the principle of re¬ 
ducing humidity to a comfort point without 
materially changing the temperature of the 
air. A special form of briquettes of calcium 
chloride are used to absorb moisture from 
air passed over them The system uses or¬ 
dinary city water as the only cooling medium 
and has no n fngeraiing machinery-' 

D. //. A. 

Largest Non-Rigid 
Airship 

W HILE the very large rigid airship is 
temporarily under a cloud, the much 
smaller non-ngids (commonly known as 
‘^blimps*’) are being built by Goodyear for 
both the Army and tlie Navy Such airships 
did perform many tasks during the World 
War which no other aircraft could under¬ 
take, particularly in locating submarines, in 
patrolling the North Sea, in destroying 
enemy mines, and so on. 

There is every reason to btlievo that, no 
matter what advances may have been made 
in heavier-than-air machines, the blimps 
will still serve a useful purpose in what we 
must unforiuna!el> call the next war This 
is all the more likely as the blimps have 
themselves advanced considerably over the 
crude form which they exhibited during 
the World War. Thus with the use of helium, 
and with certain structural rehneinents, it U 
found possible to eliminate the cable sus¬ 


pension of early days and the modern con¬ 
trol cabin is built into the lower part of the 
hull. It provides comfortable quarters for a 
crew of seven—pilot, radio operator, navi¬ 
gator, mechanics. The old stove-pipe blowers 
have been replaced by neat airscoops placed 
in the slipstream of the propellers. The land¬ 
ing gear has become retractable. 

With these various refinements the IJ. S 
Navy A-2. largest non-rigid airship ever biiil! 
(with 404,000 cubic feet of gas volume), has 
a speed of close to 80 miles per hour, a gross 
lift of 25,000 pounds, and a ratio of useful 
lift to gross lift which is so high that the 
new airship can cruise non-)ilop for several 
days. The two 550-horsepower Pratt & Whit¬ 
ney engines mounted m the outboard 
nacelles each turn three-bladed propellers 
10 feet 6 inches in diameter .^—A K. 


Enclosing the Aircraft 
• Engine 

N£ of the most obvious possibilities fur 
improvement in aerodynamic efficiency 
lies in the reduction of the drag of the en¬ 
gine and cooling system. Lieutenant McCoy, 
reading a paper before the Institute of Aero¬ 
nautical Sciences, strongly recommends that 
liquid-cooled engines should be enclosed 
Within the wing, and that propellers should 
be driven through an extension of the motor 


M. Andrews, Commanding General, GHO 
Air Force, made it perfecily clear that the 
airplane lias changed all conditions of war¬ 
fare* 

“Modern air power m future wars make^ 
the picture different,*' said General Andrews 
“The ability of air forces to opeiate in three 
dimensions enables them to move over land 
and water williuul regard to obstacles on the 
earth's surface. Their freedom to select the 
lime and place of attack, to operate during 
day or niglu and to use the clouds for con- 
cealmeni, makes adequate defense against 
air attack on a grand scale a serious prob¬ 
lem Air forces, unlike ground forces, are not 
forced to wage an exhausting war at a na¬ 
tion’s fiontiers. The speed at which airplanes 
travel enables them to cover long distances 
in a short tune. It is these characteristics 
of air forces that increase the power of the 
offense in war and make the airplane such 
a terrible msirumeiii in the hands of un 
scrupulous governments.** 

Discussing the range of the bomber in tire 
same address, (»eneral Andrews points out 
that our ocean bulwarks are shrinking and 
that only a short time ago two British bomb 
ers flew non-stop from Egypt to Australia, 
a distance of 7160 miles. “I believe that any 
of our large airplane companies would be 
glad to contract to build a bomber capable 
of a tactical range of 10,000 miles, If Amer¬ 
ican airplane manufacturers can build such 
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a bomber, it can be done in other countries/’ 

The well-informed views of General An¬ 
drews, news from Spain, news from China, 
the Munich accord, all make it perfectly 
clear that we must put forth a real effort 
to retain air power. In the .production and 
number of service airplanes we lag behind 
seriously, and the Administration program 
of Inulding planes in large numbers comes 
none too soon. 

But while acknowledging our lag in the 
production of airplanes, wc have been accus¬ 
tomed to comfort ourselves with the reflec¬ 
tion that if we do not lead in numbers wc 
lead in aeionautical research and in the per¬ 
formance and fighting qualities of sucit air 
<raft as we do have. Now the siluaiion is 
changed regarding research. Thus, T, P. 
Wright, making his address as retiring presi¬ 
dent of the Institute of Aeronautical Sci¬ 
ences, givt^ a pessimistic view of our position 
ill aircraft experimentation and develop¬ 
ment • **A few years ago the United Stales 
was well in the lead in research, dcvelop- 
inc’nt, and jirodiiciion of aircraft, a fact 
attested by all who had the opporlunity of 
visiting European countries at that time and 
of vsilncfising the scope of developments 
there 1 it tie could be learned from abroad 
at that time by Americans, Recently, how 
ever, visitors abroad ha\e witnessed a great 
change. Many huge aeronaiiiical laboiatoiic's 
have betm established and are oec upic*d in 
intensive research investigauons. It is dc'fi- 
nilcly c’stahlished lliut the lelative position 
of this countr) is reveiscd fiom 19 . 11 -” 

Bngadicr-Ceneial W G. Kiliier, Assistant 
( hic-f of An ( orps. aKo speaking before 
rile* National Aeronautic Association, look a 
similar point of view. Our supremacy in 
prototypes has disappeared, and we aie fall¬ 
ing behind in research and fundamental de¬ 
velopments. Last year Great Britain spent 
fifteen million dollars on research in mili¬ 
tary aeronautics, France more than ten mil¬ 
lion. No one knows what Geimany and Italy 
spent for the same purpose We spent only 
MX million dollais.— 4. K 


Inaccurate Airplane 
Bombing 

N onr Oetober 1938 issue Majoi Arllinr 
E Oxley discussed at length the ques- 
titm of the military value tif airplane bomb¬ 
ing, and pointed out that airplanes nowa¬ 
days are forced to fly at such high altitudes 


that it is very difBcult for them to hit im¬ 
portant targetd of military value. 

Recent summarizing of the effects of the 
bombing of Barcelona in the Spanish Civil 
War bears out this conclusion. The records 
show that during the six days from Decem¬ 
ber 5 to December 10, 1938, a total of 455 
bombs were dropped by insurgent airplanes 
on Barcelona with the result that two people 
were killed and ten injured, while two 
horses weie killed and one motor truck 
damaged. Obviously the only real effect 
must have been on property, for the resi- 
dentb of Barcelona had long since parsed 
the point where air bombing did anything 
in particular to their morale. 

The record further shows that during the 
course of the War this city was subjected to 
u total of 2000 air raids. Despite this ex¬ 
tremely large number of raids, in which 
many thousands of bombs poured from the 
skies, no military objective was damaged 
greatly. The principal targets—the gas 
works and the cenirn! electric station— 
suffered only minor ddmages. 

In view of these facts civilian populalioiib 
< verywhcTC will be reassured, though there 
IS no question that much work has yel to be 
done in the matter of providing undiiground 
sh( Iters such as were built in Barcelona, 


% 

Airplanes to Fight 
Forest Fires 

HE U. S. Forest Service has recently 
purchased a Stinson Reliant freighter' 
mod(d airplane, equipped with a 450 horse¬ 
power Wabp engine, for interesting experi¬ 
ments in fighting forest fires from the air. 
Instrumentation on the ship is exception¬ 
ally complete to permit precision flying. In 
the bottom of the fuselage a special floor 
is incorporated (as shown in our photo¬ 
graphs) with (rap doors and a hatch open¬ 
ing 22 inches by 40 inches. Through this 
opening containers of water or fire-fighting 
chemicals can be released as desired. For 
cargo dropping work, guide boards are 
placed above the hatch opening. In addition 
to the hatch assembly and release gear, the 
ship is equipped with a new bomb-sight 
which gives a high degree of accuracy at 
low elevation. Military bomb-sights are in- 
I ended primarily for high-altitude work and, 
aside from the factor of cost, are somiwhal 
loo complex for use in civil aircraft. 

B( fore this new equipment can be put 
into pi act leal service, a great deal of re¬ 
search will be mcessary. The trajectory in 
space of jiiexpcnsjvc commeicial coniairiers 
luusi be studird Tlo bomb sight and release 



Specially designed plane built for the U. S. Forest Service for fighting forest 
fires. Below: Views of the trap in the fuselage, shown open and closed 
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How tlie engine cowl of tlie inter¬ 
ceptor fighter described below niiiy 
be opened for convenient servicing 
of engine. Right. C!f 2t in flight 

etniipmenl must be perfected. Then a new 
lecliniqiic must be developed by wbieb pilots 
and “fire bombers" wdl lie able to protect 
our forests Another incidental study is that 
of dropping supplies, with tlie aid of simple 
parachutes, to fire crews or otlurs cut off 
from usual methods of transportation. 

This basic research is of great importance 
and value, and we wi-h the Seivici every 
success III Its efforts— 4 K 


A Great Interceptor 
Fighter 

T he Curt is*. Wright f ff" 21 Interceptor 
Fighter is a magnificent machine, splen¬ 
didly fitted for its work of intercepting and 
bringing down enemy aircraft. An inter¬ 
ceptor aliould, in addition to great speed, 
have a high rate of elimb fsince modern 
bombers operate at high altitudes I and the 
( W 2! can ilimb nearly a mile a minute 
with a service ceiling of S'!,000 fed Its 
maximum speed is well over 3tK) miles an 
hour, with its Wright Cyclone engine devil- 
oping 1000 horsepower 

It is ciiiiiftis to see what a military air 
plane of tills type has to cairv The weight 
empty is 3050 pounds, and the useful load 
of 1200 pounds is divided up as follows 
fuel, 576 pounds, oil, 61 pounds, ordnance, 
190 pounds, pilot anil paiaihiite, 190 
pounds, oxjgdi, 21 pound-, radio, flares, 
mi9n llaneoiis, 158 pounds The gross weight 
fully loaded is thus seen to be 1250 pounds, 
which 19 irowibd inlo a n lalively small 
machine with a span of only 35 feel 

One of our phologiaplis shows llu gen¬ 
erally dean appdiranie of the ( If' 21 An¬ 
other gives us an idea of the retraclable land¬ 
ing giar and of the ready inannir in which 
the cngini cowl ran be ojiened up for main- 
leiiatui pill poses There are many other fea- 
liires in the design vvliieli desiive nientioii 
Kvervbody knows that the pilot's la-k in 
ihc modern plane is a heavy one, partnii 
larly because of th.- great number of insirii 
inents whnh he has to wntih To redine the 
difficulty of walcliing many instruments, a 
‘'tell-tale" system i» iniliided and the indi 
cnior panel (ontaina eight sets of light* 
which attract the pilot's aiteniion to im¬ 
proper operating eonditions These lights 
signal immediately “Fuel Press Low,” “Oil 
Press. Low,” “Tank Selector Off,” “Alixtiire 
Lean,” “Low Prop RPM,” “High Blower,” 
“Flaps Down,” “Landing Gear Up."’ These 


lilies of ihe signals speak for ihcmselves. 

The mihlary pilol now has a mulliplicity 
of machine guns or even a cannon at his dis¬ 
posal, and, at the same lime, efforts are be¬ 
ing made to protect him against enemy gun 
fire. In the CW 21 there is a nosing-over 
brace incorporated in the striielure directly 
behind the pilot which will withstand a force 
of 414 times the weight of the airplane. Tlic 
forward wall of this brace is a Vt inch bullet¬ 
proof sheet of steel. An additional plate of 
similar material on the lower part of the 
bulkhead, the radial engine in front, pata- 


cliiile and seat below, protect the pilot from 
gun fire fiom almost all directions 
'Ihe d< tailed specifications of the CW 21 
confirm the impression that a modern fight¬ 
ing airplane is an exceedingly complex af¬ 
fair, in which strength and aerodynaniies are 
an important part but are far from consti 
toting all the elements of the design — A. A. 


Science and “The 
More Abundant Life” 

S CIENCE has made possible a “new 
thing under the sun"—the more abun¬ 
dant life generally distributed, without one 
man having to make hi* gams off another 
man's losses. Hcsean h in pure scienec must 
reicive piiblie support if this happy state 
of things is to be stabilised and extended 
These weie the main theses of Dr. Karl 
T Compton, president of Massachusetts 
Institute of Technology, in his address at 
the opening session of the Third Dearborn 
Conference of Agrieiiliiire, Industry, and 
Silence, reported by Siience Srrure. 

In pre-sci»ntific ages. Dr. Compton point 
ed out, advanced cultures arose, but their 
brilliant accomplishments were always 
bused on the exploitation of others. The 
Israelites gained their Promised Land onlv 
by exterminating the Canaanitc nations al 
leady in possession there. The Creeks and 
Ilomans accomplished their inirades of art 
and learning, aoldiership and law, only be¬ 
cause they had slaves in the back of the 
house to do the hard and dirty work. 

“But there is something new under the 
SUB," Dr. Compton continued, “in that 
moiirrn science has given mankind, foi the 
first time in the history of the human rare, 
a way of seniring a more abundant life 
which does not simply consist in taking it 
away fiom someone else. Science really 


kpRiL • im 

creates wealth and opportunity sirhere they 
did not exist before. Whereas the old or¬ 
der was based on competition, the new order 
of science makes possible, for the first time, 
a co-operative creative effort in which every¬ 
one is the gainer, and no one the loser." 


Static Suppressor 

MTED Air Lines, co-operating with 
Bendix Radio Corporation, have pro¬ 
duced a static suppressor for aircraft use 
which seems to have high promise. When the 


pilot presses a billion, an eleelriial device 
and a steel spring installed at the extreme 
rear lip of the fuselage release a wire into 
the slppsliiam which trails far lichind the 
airplane The wire is of very small diaine 
ter—smaller than the sue of the sharpest 
point on the aiiplanc Previous experiments 
have indicated that static interference ef 



The static suppressor for airplimes 
IS installed at rear of fuselage 


feels result from the uncontrolled discharge 
of static clo-lricily acciimiilaling on the. 
wings and body of the airplane. With the 
trailing wire thinner than any possible dis¬ 
charge point on the rest of the plane, and 
a resistor to isolate the discharge of the elec¬ 
tricity from the vicinity of the airplane itself, 
aircraft static has been eliminated to all 
intents and purposes by its use. Of course, 
the anti-static loop antenna which we bgve 
had occasion tp discuss tie-fore, in th^xwb 
umns is still retained in the system. The im- 
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portanoe of dininaling static when a pilot 
IS lislonmg for instructions or finding his 
bearings in bad weather cannot be over¬ 
emphasized.— A, K, 


NITROGEN 

'C'ARM soils in the United States 
each year lose nearly 23 mil- 
'Hon tons of nitrogen through har¬ 
vested crops, grazing, erosion, and 
leaching. Only a little more than 
16 million tons arc given bark to 
the soil in the form of fertilizers, 
manures, rainfall, irrigation waters, 
and legume crops. 


Electric Eye Trains for 
Bicycle Race 

A “PHANT0CYCI.E” W.III IMIU inm.iiig 

recently for the world’s first hiiiidied 
lliiiiisand-mile riderless bicycle rare, srhed- 
iited to start next May at the 19.39 New Yoik 
World’s Fair. 

In the test iiin in the Wesiinghonse Ki 
seaieh Laboratories at East Pittsburgh, this 
riderless bicycle, steered and balanced by a 
photo elei trie cell, clipped off 28 mills an 
lioul, and the research engineers said it was 
leady to maintain this pace in a .36.'> dav 
sprint, pacing off nearly 400 miles a day. 

Lnsiipporled by wires or braces of any 
kind, the bicycle coasted along on thiee 
metal rollers, depending on the cleetiic «ye 
and a team-mate called .Silverstat to keep 
the wheel upright Two corrective weights 
fastened respectively to the handle bars and 
front mudguard and the gyroscopic effect of 
the bicycle’s front wheel added stabilily to 
the ridirlesH wheel. 

The electric eye is such a good iider that 
the bicyilc can bear a three-pmind sidewise 
push against its saddle before losing its bal¬ 
ance and falling into its safety catch. In fact, 
the electric eye is so good that it can steer 
ibe bicycle without a quiver down the nar¬ 


row groove formed by the three propulsion 
rollers. 

The “beam” ride starts when a light beam 
strikes, undei the pedals of the bicycle, a 
mirror which reflects varying amounts of 
light on the electric eye as the bicycle lilts 
from its upright position. 

Sensing the tilting, the electric eye trans- 
forms the liglit energy into an electric cur¬ 
rent which ja amplified and delivered to the 
Silverstat which, in turn, controls a regu¬ 
lating motor This motor, actuated by the 
electric eye, steers the front wheel of the 
bicycle and moves the two attached weights 
to balance the machine. 

In this apparatus, the engineers explained, 
the front wheel of the bicycle becomes a 
“coriolis anticipator” and corrects the tilt¬ 
ing even before the balancing weight has 
tunc to shift its position. The conolis antici¬ 
pator, foimidablc as its name sounds, is only 
a rntaling flywheel capable of developing 
gyroscopic torque, or twist, in proportion to 
angular velocity of privession. In this case, 
the angular vilocily of precession is ihe 
velocity with which the fiont wheel of tin 
bicycle is steered to left oi right 


Self-Diffusing 
Incandescent Lamp 

L ighting engineers recently webomed a 
I new type of glare-free electric light 
bulb, called the most practical improvement 
in incandescent lamps aince the appearance 



Old and new: Self-diffusing incan¬ 
descent lamp contrasted to old type 



Smidy ride fer a year,-controlled by'a photo coll 


in 1925 of the common inside frosted bulb. 
The new bulb, known as the Wabash Super- 
life, was developed by the Wabash Appliance 
Corporation. 

According to Wabash, the new Superlite » 
introduces light-conditioning in the bulb it¬ 
self, producing soft, restful, surprisingly 
white illumination without the need for extra 
diffusing equipment or extra current. A new 
treatment on the inside of the glass breaks 
up the harsh raw light rays of the filament 
into soft, “counter-diffusing” light rays which 
are perfectly diffused over the entire bulb 
surface, and transmitted tlirough the glass 
without loss of any light. Thus the “filament- 
fire” spot IS eliminated, glare is stopped in¬ 
side the bulb, and the light comes through 
perfectly nindilioned for reading and work¬ 
ing. All sues of the Wabash Superlite, from 
15 walls to 300 walls, are now in commercial 
produelioii 


Rubber Mountings Keep 
Bell in Belfry 

I T lookid for a while as tlmiigb the new 
Baptist Church at Fries, Virginia, would 
have to break with trailitinii and iiisiall its 
bell in the yaid But thanks to rubber, tra- 



Rcll mounting (in circle) to reduce 
vibration transmitted to belfry 


dilion won out. The bell now reposes in the 
lower of the chiircli and everyone is happy 
about the whole thing. 

The difficulty first arose at the lime when 
plans for the new cliiireh were made. The 
chiircb already owned a fine 1900-poiind bell 
which they wanted to use. The plans called 
for a lower of ample size to house the bell 
but to build It heavy enough to withstand 
both the weight and the vibration would in¬ 
crease the construction cost considerably 
above the amount appropriated for the slriie- 
lure In view of this, it was agreed that the 
bell would have to be installed in the church 
yard. 

However, after the church was completed, 
the architect was again approached by tlie 
congregation regarding the possibility of in¬ 
stalling the bell in the tower. He again re¬ 
fused on the basis that, while the supporting 
timbers of the tower were strong enough 
to hold the bell, the vibration created in ring¬ 
ing the bell would in time weaken the slruc- 
liire and might lead to an accident. 

Then one of the officials of the Washington 
Mills (large textile manii(acturers located in 
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Mudliroom-llke flames l>urBliiip; 
the same (own) suggested that they try in from a aplit rasing of a gas well, 

stalling the bell on ruhlier mountings Asa nhove, were snuffed ont, heloti. 

result, It was mounted on four \ ibro-Insu after rasing svas rut with wiie rope 

lators supplied by The B F. Coodnrh C om 


panv These rubber-to metal, shear type 
mounttngs arc de-igned to carry a maximum 
load of 500 pounds, so one was attached to 
each of the four legs of the bell frame 
Tests were then made and showed that all 
damaging vibration had been eliminated 
Thus, rubber permitted a tradition to be up¬ 
held at small cost and with complete safety 

Chlorinatkd Rubber 
ON Roads 

A ddition of small perccniagts of chlor- 
, mated rubber to the tar used on roads 
as a binder fur their surface has been found 
to reduce the tendency of the tar to run in 
the summer and to become brittle in winter 
Tests of this idea arc being made on British 



roads —D. U K. 


would rise in a straight column, or shaft 


•f flame. This meant that the Christmas tree 


Wire Rope Fights 
Gas Well Fire 


would first have to be cut off and the split 
casing cemented, and allowed to "set." 

The heat was so intense that nobody 


an asbestos suit, and with streams of water 
playing upon him, then approached closely 
enough to try to “lasso” the Christmas tree 
with the cable. After two vain attempts, the 
rope was finally thrown around the pipe be¬ 
low the tree. One end of the cable was held 
fast 300 feet away. The abrasive-loaded sec¬ 
tion was pulled tight against the casing 
Then after a complete circuit was made, 
tach end of the rope was made fast to a 
tractor The tractors see-sawed the cable 
hack and forth until the pipe of the assem 
bly was cut off cleanly and the flame roared 
skywaid like a gieal plume. With the split 
casing cemented and «el. the plume nar 
rowed to a towering pilhir. Mr. Patton had 
more than his share of grief on this contract 
One of the tractors usid in the “see-saw” 
proii's luoke dmvn thi only bridge ap¬ 
proach for the fin quenching apparatus, and 
a road had to be built over a water-sogged 
field 

'flic “smiffitig" apparatus eonsisied of a 
derriik miiiinlid on a trailer Its boom <ai 
lied a manifold, winch was lowered and 
fasti 111 d over llie pipe, the flami s shooting 
out of Its top By shutting off a valve, tlie 
flow of gas was momentarily diverted, tin 
oxvgen supply was rut off—and the file 
was out. Walir was then lujeeted into the 
well to counterael the gas pressure auil 
the well was re-capped 

N OVAL IIORD— N EW 
Musical Instrument 

A NIW musiral insiritmonl, llie Nova 
chord, based upon the principles of 
viliralion, has just been produced by Lau¬ 
rens Hammond, inventor of the Hammond 
organ. The new instrument holds a certain 
similarity to the piano and has been called 
an “electric orchestra,” wliiih is something 
of a misnomer. While the Novachord can 
produce tunes resembling those of the mod 
ern orchestra, can even call upon the classic 
voices of the clavichord and harpsichord to 
augment the resonance of the contemporary 
piano, it 18 in no sense an imitation of any 

In form, the Novachord resembles the old- 


W HEN a gas-prod till tig will "goes wild” 
the proieidings ate not simple Ex¬ 
perienced fire fighters ate not to bi found in 
every community and, before they oan be 
brought to till seem, llie dangers jnd difii- 
cullies of file fighting may have increased 
many fold. 

Thus, after the valuable Kaiikinside D< ■ 
velupracnt Company's No 2 well buist into 
flame in Rankin County, Mississippi, it de 
fied all efforts until the famous Patton Oil 
Well Fire-Fighters, of Houston, Texas, cami 
to the rescue. The well, which had been yield¬ 
ing approximately 30,000,000 cubic feel of 
gas daily, was by this time a blaring inferno 
The casing had split below the assembly of 
valves familiarly known as the “Christmas 
tree.” Gas, at high pressure, was burning 
umbrella-wise all around the well, the “mush 
room” flames not only making tlie fire ex¬ 
tremely difficult to fight, but also endangering 
the entire field 

Mr. H. L. Patton, president of the fiie- 
fighting concern, who personally supiTiii- 
tended the job, was confronted wuh quite a 
problem. If the fire was to be “snuffed out" 
by the usual method, it would first be nec- 


could approach within 200 feet of the blar 
ing well. Then President Patton had an in 
spiratinn He bought 600 feel of •ja-inch 
6 by 19 Yellow Strand Rope, together with 
large quantities of valve-grinding compound 
About 1.50 feet of the middle section of the 
rope was heavily loaded with the abrasive 
(ompoimd 

O I, Patton, vtliran fire-figliler, clad in 


fashioned spinet, having a single manual 
keyboard of 72 notes which are played ex¬ 
actly as is a piano. It also has the regulation 
piano sustaining pedal and its volume is con¬ 
trolled by a swell pedal similar to that of an 
organ. But here the similarity ends Tlie 
tones of the Novachord arc produced elec¬ 
trically by means of circuits of ordinary 
vacuum tubes A bank of 12 standard vae- 


: 


^ ^ ^ 


essary to control the flow of gas so that it These two groups of controls are used by the operator of the Novachord 
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uuni'tube oscillator#, tuned to the 12 half¬ 
tones in the highest octave of the instrument, 
supplies the original impulses from which all 
other notes are derived. Each octave, except 
the highest, uses “divider” tubes, the func¬ 
tions of which are to divide by two, exactly, 
the frequency received from the octavi- 
above. In this way, the frequency of all the 
A's, for example, is controlled by the “A" 
oscillator in the top octave. 

The tones of the Novachord can be varied 
over wide ranges by means of simple controls 
mounted on the front panel above the key¬ 
board. These, broadly speaking, are divided 
into two groups: 

The group on the left controls the actual 
tone color by varying the harmonics. Tin- 
group on the right varies the so-called “en 
vclope” of the tone, a term used to dcsenlu 
the speed of attack and decay. 

The system works out in this way If the 
controls at the left are set to produce the 
same harnionics which piano strings prodiu-i 
and those at the right are arranged to gm 
llie same percussive “envelope," the instrii 
ment will piodiice tones similar to those of 
the oidinary piano. 

If the left-hand controls arc set to produi e 
the harinoiiirs of the violin and the right 
hand lontrols to produce a sustained tone, 
ail effict of strings is produced with no 
(hange in the playing teehniqur. 

Hence, the hitler-sweet voice of the ohot, 
the soft nasal tones of the harpsichord and 



The Novachord 


clavichord, the blare of the trumpets or llie 
mellow ruminations of the, French horn come 
furlli aeciirately and without effort, 

Tlie music from the tone generator is am¬ 
plified by conventional means and is heard 
through loud-speakers. The amplifying and 
speaking units are contained within the in¬ 
strument. but for large installations where 
an unusual volume of sound is required, ad 
ditional speaking equipment to any desireil 
extent can be connected to the Novaeh.ird 


Variable-Rate SpRiNt; 

FOR Cars 

E ven as modem a meclianical i irvei as 
the automobile had its beginnings 17 
centuries ago. The search for belter spring 
ing methods kept even the earliest vehicle 
engineers oeciipied. The history of springs, 
from their introduction in the third century 
to their climax in today’s “Duflex” rear 
springs featured on the 1939 Pontiac, shows 
lung and patient experiment. 

The new spring is simplicity itself. To the 
conventional leaf spring, and directly below 
it, has been added a seconc) but shorter leaf 
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1938 CONVCMTIONAl. 

spring For light loads llie car rides almost 
entirely on the main or iippei Unit which 
affords a slow, comfortable motion As the 
passenger load increases, this upper unit 
tomes progressivi ly more and more in con 
lad with the lower spring As this occurs 
the rale of resislaiiee to deflection builds up 
smoothly iiiilil full lonlael lielween the two 
units offers a maximum lesislanee to di 
flection 


Redder Red Lead 

A new ptocess for the mantifai lure of 
red lead is reported to yield a pigment 
of almost double the normal covering power 
and with a much enhanced resistance to 
coirositin The new method consists in vapor- 
iriiig lead in an electric ait and passing this 
vapor into pure oxygen where lemperatiire 
and pressure are carefully eontrolled. Ibider 
lh»s< eirciimsianees ml lead (PbO,) is 
furmid of excellent quality—/* H. k 


Fewer Termites Get 
More Attention 

I S there more cancer, hiarl disease, and 
otlier disease today than there "used to 
he” 01 are modern facilities for reporting 
chese diseasis and gathering statistics sim 
ply Mipi-rior to those that “used to be”'-’ 
Many think the answer is the latter 
Similarly, today one hears everywhere 
that there is now a new pest on earth, the 
leimile, whieli is likely soon to reduce all 
our wooden liiiildings to shells which may 
cave in at any minute. We have always had 
lenniles, howiver. It is true, though, that 
we have become increasingly tennile-con- 
seioiis, but this is only in line with conscious 
ness about many another condition (hat was 
once neglected but today is noticed and 
(uiigiit against. 

The United Stales Department of Agri- 
eiilturr has the following to say about ter- 

“There are probably fewer termites in the 
country today than there were a generation 
or two ago, but these wood-destroying insects 
get much more public attention than they 
used to. Last year the Bureau of Entomology 
and Plant Quarantine answered more than 
4000 requests for information about ter- 


mills Iiiqiiiriis rame from ivery state iii 
the Union. 

“The number of termites has probably de 
creased somewhat, says R. A .St. George of 
the United Stales Department of Agiirul- 
lure. ‘The deciease results,’ he says, ‘from 
man's efforts to build liuinis in wooded areas, 
which iieeessiiales the removal of trees, logs, 
and stumps—the naliiial food of the insects 
—and in some insluni(s. the draining of 
moisi anus Thus leimiles aie depri\ed of 
llieir olhi 1 mam leqiiiienii nl, walir.’ ” 


Gas-Filled Gable an 
Outstanding Development 

L OW-GAS PRES‘'UKE cabli, most recent 
J outstanding developuieul in its field, is 
announced by G B Shanklin, engineer of 
the cable sixrlioii of the Gi iii ral Eleeliic 
Company lu the new cable, less insulalioii 
IS required, for a given coudiielor sue, than 
III the solid type of constniclion. As a result, 
gas.filk-d cables of a higher rating can hi 
siihstiluted for the solid lypts in exisling 
duct systems -without enlargement of man¬ 
holes At present cost of the two types is com- 
puraiile, and, particularly in the voltage range- 
front 10 to 35 kv. It IS believed that the 
smaller diameter and possible use in smallei 
duels of the g«s filled calde will assure its 
wide application. This voltage range was 
formerly the gap between the optimum 
ranges of the solid type and the oil-filled 




Gas channels in a new cahle 





The “roods of tomorrow" arc beinR built today. .^boi>e; left: The Kew Cardens 
loop on Long Island and, ripht, the Pulaski Skyway in New Jersey. Below 
The Ford exhibit at the New York World’s Fair, in which is half a mile of road 


(unslrurtions. The new product is almost as 
easy to handle in the field as is solid-type 
cable, and splices are simple. The adjust¬ 
ment of gas prrssuie can be handled eco¬ 
nomically by gas reservoirs when conditions 
require them. An alarm system can be in¬ 
stalled to detect gas leakage. 

The general construction of the new cable 
IS quite similar to that of the oil-filled cables 
which are now widely used. The principal 
difference is that instead of being filled with 
gas-free oil, the channel spares are drained 
before the cable leaves the factory and the 
cable system is filled with a nculral gas, 
nitrogen, under a moderate pressure (10 to 
15 pounds per square inch). In line with its 
(unction of filling the gap between two 
earlier types of cable construction, its op 
crating voltage stress, in volts per mil, is not 
as high as that of the oil-filled type but is 
eonsiderably higher than that of the con¬ 
ventional solid-type impregnated-paper in¬ 
sulated cable. 


“The Road of Tomorrow” 

NE of the roost significant steps in the 
development of modern highway con¬ 
struction is the consideration now being 
given by several slate legislatures to the 
building of “freeways.” Such routes were 
first proposed a few years ago but very little 
progress was made in having them generally 
adopted until New York and Rhode Island 



passed the required legislation to enable 
their state highway departments to con¬ 
struct them. Among other states which are 
considering legalizing this type of road 
are California, Connecticut, Massachiiseils, 
Maryland, and New Jersey. 

The basic essential of the freeway is a 
right of way to which abutting properly does 
not have access. Because present traffic in 
hiiilt-up areas is slowed down to an averagi- 
of 15 miles an hour because of stoplights 
necessary to control it while cross-traffic ad 
vances, it is estimated that the rale of Iravi I 
ran be greatly increased and the safely of 
car drivers can be multiplied many times if 
intersecting roads are eliminated. 

Another major trend in safe express high¬ 
way const ruction is toward elevated high 
ways which separate local and express vehic 
iilar traffic or all mulori/ed traffic from pe 
destrians. Such highways provide for a cuiii- 
plele physical separation of opposing streams 
of traffic, eliminate direct occesa to abutting 
property, eliminate intersections and inci¬ 
dental cross-traffic, and separate pedestrian 
and vehicular liaffic both laterally and cross 
flow. 

Taking a lesson from engineering experts 
who have definitely set the pace for elevated 
roads, the Ford Motor Company has con¬ 
structed “The Road of Tomorrow" as an in¬ 
tegral part of its Exposition building at the 
New York World’s Fair. This road, which is 
more than half a mile long, rises by a spiral 



ramp from the ground level to a maximum 
height of 33 feel. Over it visitors to the Fair 
will be driven in cars around and through 
the building at an elevation which prophet¬ 
ically demonstrales the trend toward the day 
when vehicular traffic will be, separated from 
pedesirian traffic. 

“The Road of Tomorrow” will be leached 
from the patio of the Ford Building by short 
stairs to a loading platform whiili will be 
provided with tallies, chairs, and iimbiellas. 
The ride itself will be a delightful advi n 
lure, affording the passengers an imexeelled 
view of the entire Fair grounds and the sur¬ 
rounding countryside 


Rubber Molding Powder 

A RUBBER powder containing about 96 
percent rubber and having interesting 
and novel properties has been produced in 
the govirnmenl experiment station in Java 
The new product, called “Mealorub,” is 
made by floectilaling rubber from field latex, 
adding sulfur and zinc oxide, and subse¬ 
quently separating the whey or serum by cen¬ 
trifuging. The powder has properties resem 
1)1 ing those of a low protein rubber and hence 
has enhanced resistance to moisture. It is 
also siiggi sled for use as a molding powder 
and for nsimerous other applications — 
D H. K. 


Alloy Hardened After 
Fabrication 

E asily fabricated in its soft state, a 
new nickel alloy takes on a high degree 
of slrenglh and hardness following simple 
hardening treatment. Also, it possesses high 
corrosion resistance. This “Z” Nickel (98 
percent nickel minimum) is now offered in 
various fabricated forms and different de¬ 
grees of temper by the Drlver-Harris Com¬ 
pany. 

In the unhardened or quench-annealed 
slate, “Z” Nickel is as readily worked as 
nickel, including bending, drawing, machin¬ 
ing, and hot forging. When heat-treated, 
however, at low temperatures of 890 to 930 
degrees, Fahrenheit, it attains a hardness of 
Rockwell C 35-45, at which levels it is 2Vi 
to 4 times as strong as structure! carbon 
steel and possesses good toughness. 

“Z” Nickel is being fabricated in cold- 
drawn rods, wire, and oo1d-rdl«d strip, in 
a wide range of sizes. Such {«iaa are ava»l« 
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Essential farts regarding the prlnrlpal ships In the navies of the Impuitant powers, with de¬ 
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able in soft, half-hard, and full-hard l«im- 
pers 10 mi'el intended fabricalion and ap- 
pli('.atinn reqmreraenls. Since the catrrmes 
of initial softness and ultimate hardness de- 
lermine the full value of this alloy to users, 
exreplional rare is taken in rolling and 
(Jrawiiig operation.- 

Tlie new alloy finds many applications, 
already including coil spiings, spring clips, 
wire brushes, hand looN, and other ilems. 
It lends Itself particulaily well to deep 
drawing of parts that imi-t wilhmand ex- 
eeplionally hard u-uge 


Hand Power-Sander 

B ringing new -peed, efficiency and con- 
v< iiienee lo metal and wood workers, a 
nine pound, p,irlalile eh tine hell Sander has 
jiisi been annoiinod liy ihe Syracuse Guild- 
loo! Comp.tnv. r. atiired by its handy com- 
pjitness and mod, ral< pi ice, this new power 
tool wiis icpiriallv dn-iignrd to make avail¬ 
able lo die ,tvi rage woikinan the advantages 



of the belt-type sander. and lo eliminate the 
costly drudgery of hand sanding, surfacing, 
and refinihhing 

Light in weight, the CuildSander is usable 
in any position. It has the power to do all 
types of sanding and the adaptability lo sand 
all straight or slightly curved surfaces. The 
front pulley may even be used as a spindle 
sander. 

In quality, the CuildSander conforms to 
die recogmred standard of larger and much 
costlier ponahle sanders. It is built with a 
die-cast aluminum frame, finished in baked 
aluminum enamel. The abrasive bells arc of 
the endless type, and travel 600 feet per 
minute. They are two inches wide by 21 
inches in circumference, and are furnished 
in all usable guts They may be changed 
qiiirkly 

The Guild.Sander is equipped with 110- 
voll universal motor that plugs into any 
light socket. 


(Write ns for injormation on boohs on any subject whith interests you ) 


For Stile by : April ’39 

Scientific American, 24 Wi'«t 40ih Streft, Nrw York City 

I enclose t for which please forward nt onre books Nos. 




Better Sponge Rubber 

N ewest adjunct to comfort is foamed 
rubber latex sponge used in uphol¬ 
stery, mattresses, and various cushion ap¬ 
plications. This interesting material as pro¬ 
duced consists of a hardened froth of rub¬ 
ber formed from latex, which is the milk 
of the nihber tree and primary source of 
all natural rubber. The process of manu¬ 
facture begins with a concentrating opera¬ 
tion to increase the ratio of niblxir to water 
in the latex by passing It tj^ongh a cen- 
I trifugal simUar to a ejeam separator. To 
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ihB conofirtrsied Utex are added atiUur and I 
iiiher oompounda neceBaary to ita subaeqiient 
vulcanization, and a loaming agent to aid | 
I lie {ormatinn of a irolh. The compounded 
latex i» put in a beater aimilar to an egg 
beater or cream whipper which convert!) 
the (hick liquid into a light, airy irolh. Tins 
froth IB stabilized by the addition of a gel¬ 
ling agent and is then vulcanized in a mold 
immerBed in hot water at approximately 
205 degrees, Fahrenheit, for the length of 
tune required by the particular compound 
being made. This process, which is patented, 
IS being used by several leading rubber 
inanufaelurers under licenses 

'Ibe principal application of foamed latex 
sponge IS in rushions, mattresses, and up- 
bolsiery, but in addition it is bndiiig impor¬ 
tant uses as a shock absorber and ciisliion- 
ing agent in industrial machines This 
met bod of making rubber sponge is miieh 
simpler than older processes which depend- 
fd upon the generation of a gas in small 
bubbles within a doughy mass of rubber.— 

D U K 


Abound the Eabth 
WITH A Single Pound 

W EIGHING 00000000(W246 of a pound 
per foot, the aluminum wire shown in 
our illuBtration compared with a human haii 
IS not a freak or a museum piece, wire of 




A Partnership of 
SCIENCE and ART 


this diameter is used in string galvannmeterB 
for geophysical research and prospecting 
The wire has a diameter of 1 '10,000th of an 
inch, and a single pound of aluminum could 
be drawn into 20,000 miles of such wire The 
cost, however, would be almost {500,000 
for that pound 


Soap Bubbles for Grown 
Boys—and for 
Engineering 


AS a lad you probably blew soap bubbles, 
XX but as an adult you might like to try 
It again with a better soap solution, mak¬ 
ing bigger, more lasting bubbles possibly 
inflated with hydrogen to make them float 
or to explode when ignited, especially if you 
could do It ostensibly for the amusement 
of some youngster. In the Journal of Chrm- 
teal Education, G. A. Cook of the well-known 
Case School of Applied Science, Cleveland, 
Ohio, summarized the technique and showed 
why those bubbles of our “kid" days were 
not so good as some that can be had with 
a chemist’s knowledge of the subject. 

After much study of existing literature, 
including twtGpxcellem books that are avail¬ 
able (C, V. Boys, “Soap Bubbles, their Colors 
and the Forces Which Mold Them," 1924; 




If there IS such u tiling as a hotel being the expression 
anti tlie essence of the finer aspects of the life of a city, 
surely it is no immodesty to claim that distinction for 
The M'aldorf-Astoria. 

Here, not only the art of living luxuriously, hut the 
science of living wisely and efficiently, and therefore 
economically, come to fruition in such a totality of ad> 
vantages as only art and science together could achieve. 

Science is the source of its creature comforts, but 
what most endears it to the world is its knowledge 
and its practice of The Art of Home! 


THE 

WALDORF-ASTORIA 


C/\l\IV0 
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on for Chemists, Engi- 

TECHNICAL BOOKS 


These books are going fast! Take advan¬ 
tage of the reduced prices while you can! 
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also A. S. C. Lawrence, “Soap Films,” 
19291. the author made numerous experi- 
menls whirh are described in his article, 
and finally reached the conclusion that a 
•-olutinn which can be prepared from mate¬ 
rials readily available and in a minimum of 
tune, and which will yield bubbles lasting 
from one to five minutes in the open air 
(bubbles in closed ve‘-*e!s lasted as long 
as lOU dayO, is made as follows. 

An ounce of powdered Castile soap is 
placed in a one-quart bottle filled with dis¬ 
tilled water (available at most drug stores 
and filling stations). Tlie bottle is shaken 
at intervals until solution is rompletc. and 
allowed to stand for 21 hours or longer. The 
clearer part is then siphoned off and the rest 
thrown away To the clear jiorlion, three 
lemhh of its volume of glyeerine is added 
and thoroiighiv mixed with it. The bottle 
must be stored in a dark place and at all 
limes kept well stoppered. When it is de¬ 
sired to use the solution, about cup of 
It IS poured out and stirred with two or 
llirie pinebes of tannin. (Tannin is the same 
as tannic and and is available at drug 

The arlK Ic also describes the use of a 
luw kind of soap railed triethanolamine, for 
making flat soap films which last for several 
hours Such films are important in research 
on an plane design and in the design of many 
kinds uf machinery, because of an analogy 
between the tension, or stress, undergone by 
a sirtirlural member, such as a beam, and 
by a soap film slrelched across specially 
shaped supports and strained by a blast of 
lompiesBcd nir. Thus, the strain that would 
be (Xpericnced by certain parts of an air 
plane, foi example, can be predicted without 
aciimlly building the unit, and the best con 
stiiictiun for a given need can to some ex 
lent be determined beforehand The article 
gives references to papers in which work of 
this kind 18 reported and explained. 

Smoked Turkey Process 
Uses Ultra-Violet 

W HO doesn’t like smoked liiikey’ Who 
does, you retort, and a good retort it 
IS, foi few are aware that this delicary can 
be Imd in America. Turkeys cured, then 
smoked and cooked at the same lime are 
sought after by the gourmets of this coun¬ 
try, and the only source of supply, Pines 
bridge Farm (in Westchester (^lunty, New 



Cwrhtg tnrkeys bafoiw iMk|nK 
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T EYESIGHT? 

Try th* new 
PIKE Electric 


I A boon for elderly people end oth¬ 
ers with poor eyesight. Wonderful 
for doctors, scientists end dreftsmen. 

Write for free Informetion and de¬ 
tails of this new invention that 
mskes reading matter 3 times larcei 

e. W. Plhe ft Co. Elisabeth, N. J. 


MYSTERY CONTROL 

Improves Your Record Player 





WHY NOT 




I^TEREO-MIRROR 

(the single pirlure Stereoscope) 

Other useful and entertain¬ 
ing optical devices • BEAUTY 
MIRROR—CARD and PHO¬ 
TO STEREO-MIRROR— 
X-RAY STEREO-MIRROR. 

Order a Btereo-lStrror or one of 
its varieties today. Price $2 25. 
Sente O.D —Money-back guar¬ 
antee. 

lAterature on request 

Nn-Mirror Co. Bridgeport, Conn. 


of this refining method is to dissolve part 
of the oil, leaving the rest iindtssolved. In 
this way separations can be effected which 
are difficult, if not impossible, by distilla¬ 
tion or other methods independent of sol¬ 
vent-—/). H K. 


Why Some Birds 
Move their Heads 

T he vision of most birds is monocular, 
the visual fields of the two eyes being 
quite independent of each other. Monocular 
vision with two cies, each having a short 
focus, wide angle lens, has the advantage of 
giving a sharp and distinct retinal image of 
everything within two large visual fields. 
But It has the disadvantage of reiording 
two independent single images eneh in a 
single fiital plane, resulting in more or less 
inahilily to judge aeeiiralely the distance of 
any given ohjtrt from the fixed point of 
the single eye bearing upon the ohjett. 

This ilisadvantage is overrome by the 
hon/oiilal lit ad movements of such birds as 
the doves, pigeons, coots, and gallinulcs and 
liy the vertical head movements of the shore 
birds. Sinh head movements provide a base 
line from whieh distances may he measured, 
and the blotting out of the image lietwien 
the extremes of this base line, assuming a 
retinal lag, results in a sienoscopic effect. 
Thus the birds, under the apparent physi¬ 
cal handicap of monoeular vision, in reality, 
as a lesiillant of the movements of the head, 
possess all the advantages of binoonlar 
vision, m addition to the advantage- jnlurent 
111 double monoeular vision. 

Although It IS believed that the ollain- 
meni of the advantages of hiiioi'idar vision 
IS an important factor in the head move- 
mints of birds. It IS not assumed that it is 
llie only factor, or that it explains its 
origin - Austin H ( laiL, Zooh/nst at II. S. 
National Miisviint. 


Fireproofing with 
Paint 

B ritish chemists have recently de¬ 
veloped a paint to be applied to wooden 
structures to reduce the hazard of fire from 
incendiary bombs should a war occur. The 
paint localizes the fire produced by the 
bombs and has proved successful in small 
scale tcslH.-D. H. K. 


Drop-In Cooling Unit 

E ngineers of Frigidaire Division, Gen¬ 
eral Motors Corporation, have devel- 
ofied a new “drop-in” milk-coohng unit 
which can be installed in any standard type 
of milk-cooling cabinet, it was announced 
recently. 

The new unit consists of a cooling coil 
and motor driven water-circulating device 
enclosed in a cylindrical steel shell. The 
cooling coil IS connected to and refrigerated 
by means of a Frigidaire compressor. 

The unit is shipped from the factory as 
a complete assembly which may he readily 
installed in an old or new milk-cooling cabi¬ 
net and plugged into a convenient electrical 
outlet. 

Proper temperature in all parts of the 
milk cooler are assured by the circulator 
which keeps the water bath constantly cir¬ 
culating during the cooling operation. Cool- 
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ARISTO IMPORT CO. $26*^ 

D*p4 I, «30 S4h Av*. • R«dio City • New Yorh City 



INDIAN REUCS—DEN CURIOS 

T’ri'liistoric Sion< Rilics, Mixl- 
(rn Indian Headwoik and 
Trappings, Navajo Rugs, An¬ 
tique Firtariiis, Weapons, Min¬ 
erals, Fossils, Coma, Lists 10c 
N. E. CARTER EiUiorn, Wisconsin 




Drop-in cooling unit, motor driven, 
lliat ran he installed in any standard 
type rahinet used for milk-eooling 

ing to temperatures below 50 degrees as 
required by many states is also insured, thus 
retarding liacteria growth and eliminating 
spoilage and rejection losses. 

Tlie unit IS completely automatic in oper¬ 
ation, eliminating the labor required by old 
style cooling systems The new unit is avail¬ 
able in two si/es for cooling two to si* cans 
of milk per day It is ideal for the require- 
mints of the small dairy. 


Efficient Copper-Oxide 
Rectifiers 

C OPPER OXIDE nstifiers having a ca- 
parity of .3000 amperes at six volts are 
now being economirally used to supply 
diri-ct current in an electrolyping operation 
; Rectifiers of this type have been used for 
many y< ars in various applications requiring 
rclalivily small anioiinis of electric power 
The present installation is the first in the 
electrotyping mdiisliy, and during approx¬ 
imately SIX months of operation has proved 
Itself both efficient and economical. The 
initial cost of the eopper-oxide rectifying 
system is approximately half that of a molor- 
gi nerator installation of the same capaeity, 
and since no moving parts are involved it 
has no tendency to wear out The alternating 
(urrent as purchased is passed through a 
transformer to bring it down to the low vol¬ 
tage riHjuired and the eum-m at low voltage 
is then rectified.—•/> // K. 


Finding Meteorites 

PECIMENS of 70 meteorites have been 
added to the collections of the Smith¬ 
sonian Institution, at the nation’s rapital, 
during the past year, 62 of them representing 
new falls. This brings the Institution’s total 
number of meteorites to nearly 700, or more 
than half of the known meteoriles reported 
to have hit the earth. The largest specimen 
acquired last year weighs close to 90 pounds 
and the smallest only a few grams. 

The Smithsonian is eager to obtain as 
many as possible, is actively engaged in 
building up a great collection of these mete¬ 
orites for study, and encourages people to 
search for them. The students of meteorites 
to a large extent depend tqmn the chance 
discovery of them by the people throughout 
the country, and to stimulate the search, the 
Smithsonian rewards the finder. 

Meteorites are all very heavy for their sixe, 
and much heavier than the average rock on 
this earth, the reason being that they some¬ 
times consist of an alloy of iron and nickel, 
usually over 90 percent iron. When the stony 
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THe GENUIMC 

HANOVIA ALPINE 
HOME SUN LAMP 

is the home sun lemp which produces 
ell twelve bends of heelthful—benefl- 
ciel ultrevlolet light. 



DO NOT 
CONFUSE 
THIS LAMP 
WITH 

CHEAPER . 
IMITATIONS 


HI A few minufe* daily under the 
LV^Hanovia Alpine Home Sun 
Lamp (the betf money can 
buy] helps fo build resisfance 
against colds and common 
ailments, brings renewed phy> 
sical energy, aids mental ac¬ 
tivity and produces a hand¬ 
some Florida tan 

If you went the best— 
choose HANOVIA Our 
Budget Plen of smell 
monthly peyments pieces 
it within your meens 
For complete informe- 
tion write to Dept 336-0 




HANOVIA 

Chemical & Mfg. Co. 

NEWARK, N. J. 


I r M AERONAUTICS 

Lt ARn or diesel 


newlw KfiRlnpprlntf pi 
escrntlvps with prflcl 
iiKMit SoMlte Dornii 
Kliop odiilpmont Alnn 
now Wrilf* for Bonkh 
BROOKLYN YMC/ 
1123 Bedford Ave. 


mclrorilM arc found tlioy consist largely of 
heavy niagnevinm gilicatra and usually con¬ 
tain inrliiiiiuns of the iron and nickel alloy 
The iron alloy is attracted to a magnet or 
will influence a compass needle, so the mete¬ 
orite hunter !■< advised to look for heavy. 
: deii'-e objects whose surface appears to have 
het n streamlined and to test them either 
with a horseshoe magnet or a compass. 

No meteorites contain any metals worthy 
of the lost of recovery Their value lies in 
the sill ntifii infiirinatinn they contain which 
<an only he uhtained by careful laboratory 
study of their structure and composition. 


Hard Paper Statuary 

S ( l LPTORS liuve been providtJ with 
a new midiiim foi thin ail in tin form 
of papi r pulp hardened with synihelK resins 
The piodiiet known as “haul paper' i', 
about as bald as boxwood and has a ui|i i 
form, non-diieelional giain ihrouglioiit I 
Promoters of the idea txpecl this in w , 
medium to eompein f.ivurably with stone, I 
non, hioiue, anil olhi i materials iisid hv 

'lulplnls- /> II K 


First Aid boii Motorisis 

I I' anliimohih maniifadiiier- would supiilv 
an illustrated first aid handhook with 
eveiy (ai, it would help to cut down the dm I 
■md fai loo lieqiiently disaslrons results fol i 
lowing aiitomoliilc accidents This proposal j 
Ilf a hist aid handbook with every aiilomo ' 
liile was madi by Dr Chailes S Xinalileof 
Sail Antonio, Texas, at a meeting of the i 
Soiilliirn .Medii al Association ; 

Tin lidding jack handle 111 everv eai m.ik<s| 
a pood aim oi leg splint. Dr \ enahh said I 
hill iinforlunalely John Q I’idiln does not 
know this Neither, Dr \cnuhh pointed mii ' 
dots Mr Puliln know that a pnee of fence i 
III a small limb from a liee can lie used for j 

liisii ad of Using such bandy nbjerls, be 
ia< kknites a pc rson with h g nr bat k biokeu 
III an aiilo accident into tlie back seat of a 
c ai As a result, a simple broken leg bone 
may result in iifrlong disability Or the 
patient Willi tile broken back, doubled up 
into ihe real scat instead of being left flat . 
on llie grotinti lill an ambulanee comes, ar | 
rives al the hospiial with his spinal cord j 
criislied and inav be paralyzed or die If the 
patient with broken bark oi neck is kept in 
a flat, bori/onlal position. Dr. Venable ex 
plained, he lias a good cliaiiie to ucovi-i 
Witbniit disability—Sc ce-iie c- Sen ire 


New Hectourapu 
Product 


Hove You A Product 
Or Invention 
Mode With Smoll-Siied 
METAL TUBING? 

product to and sell, anv kind of 

inanufartuiccl proclnct, but fV,'IlING 
must compiiso TS'^'c of nianufactuiing 
tost Will puich.ist outi Igivt or pay royal¬ 
ty Write advcrti-sing agency, 900 Dono¬ 
van Bldg, Detroit, Michigan 


A .NF.W nil a in the pu paralion of mastei 
ropies foi both gelatin and liejiiid type 
diiplicalols has bein intnidueed to the field 
of bectograpb duplicating processes. This 
new prcKliicI, issued under the tiudi- name 
IIE( TOmasieiGRAPII, comprises a sheet of 
marginally coated hectograph carbon, a pro 
Icctive sheet end a master-copy sheet in one 
unit, and is said to effert a gieat saving in 
I time 111 the prepaiation of master copies It 
IS also thinned that the new foim will greatly , 
simplify the hec tograph method of dupli 
eating and eliminate all of the previously 
objecticmable features which, until now, liavc 
been prevalent in the use of hectograph car- 


Expctimrnwrs—Schimli—-Fwld Werktrt 

An Accurate Balance 

at a price within the reach of all 



Sensitive to 2/50 gram 
Weighs up to 100 grams 
Compact—No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 
Now permissible for auxiliary use in 
drug stores (N. V. C. Serial Bl7,) 

Nero before a balance with 
all thae exceptional features! 

!«;../ n»,hi)- M.iJe of tested m.itcii 
.ils Its tdiisliuctuin will .ippi.il In kibi) 

I itiM.s.dssiung tlic litst equipment The 
R.ikeliti cup ij unilTLSted by pi.ictic.llly 
ail) substance tliat ean eeimc in contact 
With It the tnol steel knife cilge and 
agile be.iiing will give lung life .ind ac 

l^luiii. S(.ii\iliiI /)—Weighs to one 
tieinnl point faither than the usual low 
piiced counlei scales and serves neaily 
cvei) kiboialoiy purpose shnit of piecise 
am I, SI, The eapacit) of 100 grams is 
ainph toi the delicate weighings made 
in the usual couisc ot teaching, oig.iiiic 
synthesi,, expirimentai work, com 
pounding, phnlogiaplne work, etc 

C'wpticl CoiinnitiU -Dues not tiionop- 
oli/t .1 laboialoiy table Placed on the 
desk of the busy technical executive, it 
Will soon become indispensable 
Its small size makes it possible to c.vrry 
It on inspection -ind testing tups at a 
distance from the l.vbor.vtoiy ft is small 
enough to Ix' can led under the arm or 
in .ui ovcicoat 

Gradualed in eiihtr the Metric System 
(geems) ot the Apothecary's Syststa tanuns. 
drsm. end ounces) In ordenng. please in¬ 
dicate which of these you daeite. 
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l)on paper*. Dae lo the fact that (he carbon | 
and the inaater.copy sheet in one unit is < 
ready for use when taken from the box, the 
operator finds no necessity for touching the 
hectograph slieel itself, thus avoiding all pos- I 
sibility of staining the fingers or clothing j 

Fabricating 
Non-Ferrous Metals 

A NHW process which makes possible 
precision shaping of non-ferrous metals 
and plastics, in sues and designs which form 
erly could not he produced, has recently been 
introduced on the market. It literally begins 
where methods of extruding or rolling end, 
for it produces, in any length rods, designs 
loo eoinplicated and si/.os too small lo he «e 
1 Hied hy any other known method 

Underciils, which hitherto have frequently 
proved an insurmountable ohsiaele in con- 
slruclioii, are enlin ly solved hy this method 
Precision, loo, can he held down lo .002 inch, 
mid even less, if reqiiiied 

The accuracy and multitudinous designs i 
which are possible by this mw piociss ran i 
be qiiukly produced, at low cosi .Scientists, j 
mgiineis, and designers can. hy this pro- 
(CSS, williout prohibitive cost of dies or mill ; 
ing work, immediately have almost any con- i 
(eivalile shape made to ordi r iii the sbortist I 



CAN MAN REACH BEYOND THE VEIL? 


On the Edge of Eternity 


In tile automotive field alone, many de¬ 
signs wliicli have hilheito defied the skill of 
piodiielive and IihiI experts, can now be 
manufactured with surprising farility.- - 
( F. Greerev ( urpriiliT 


Answers tu Problems 

The answers to the prolilettis 
proposed on page 219 .ire us 
follows; 


Spheres: 0.74048 in either ease, 
since the ratio is the same for 
balls of any diameter. 

Barge: 4.660. 4.012, 5.166, 4.5IB 
feet; pressure is .18.74 tons. 
Dog-rabhit I; 9Tii sec., 6.105 see. 
Dog-rabbit H: 3.717 see. 68° 36' 
54" east of north. 


S o CLOSE anti yet so far from 
the .soiirt’f of all is man. 
Are vve allowed hut a fleeting 
glance at the universe—just a 
conscious interim on the stage 
of life—a brief ItMik at the set¬ 
ting, the .stage, and our fellow 
players’ Mvst each minute he 
lived rogardle.ss of what it af- 
fortls, or can life he'an ttiielh- 
grnt rhoirr —a lime well list'd lo 
gain a desired end’ Not alone 
in the vapors of test tiihes., or 
the misty voids of the tclcseo|X', 
w ill man fiiitl the answer to the 
riddle of life anti tliat course of 
living which brings mastery of 
self and happiness, hut in the 


siTv let's and siieecss in any en¬ 
terprise 

Therefore, lei the liomcruriang 
(not a religious organisation), 
and age-old, world-wide frater- 
nitv, reveal to you the simple 
methods iiseil by the sages and 
master thinkers of yore for 
shaping the elements of your 
environment into a world of 
personal ai'hievement. This 
knowledge goes beyond mere 
faith or belief It is the ageless 
science of life, which has ac¬ 
counted for most of the worltl’s 
greatest thinkers and doen. 

ACCEPT THIS UIFT BOOK 


HERE COMES TELEVISION! 

(Continued from page 209) j 

eliminate the event of going to the ihealcr. j 
Television, however, will probably make use 
of many films, eilher shorts or films made 
t-pecially for television. 

1 am not eminently qualified to speok on 
the subject of the television receivers that 
are soon to be marketed. 1 assume, as I have 
said, that they will be reliable. There will 
probably be both table and console models, 
embodying several sizes of Kinescopes—per- 
baps five-inch, seven-inch, and twelvc-inch 
lubes. The largest of these gives an image 
approximately 7M! by 10 inches in size. Al¬ 
most all of the models will also reproduce 
ihe snund associated with the picture; but 
ii may be tliat^e lese expensive models will 
■ eqtiire the atlaition of some form of ultra- 
short wave adapter to the radio receiver al¬ 
ready in the home to enable it to pick up 


depths of lii.s own being 

The surges of self which the 
emotions well up within you, 
the flashes of intuition which 
break through your conscious¬ 
ness 111 .spite of superfluous in¬ 
terests are the .signs which point 
a way to contact witli infinity 


The Kosirmcians invite you, if you 
are not merely content to drift with 
the times, to use the coupon below 
end secure the fascinating book, 
“The Secret Heritage"—without 
cost or obligation— which tells how 
you may receive these forceful and 
eternal truths which make for 
lietter living 


—the primary cause of all. Cer¬ 
tainly you arc not—nor are men 
generally—averse to brilliance 
of mind, to ereati ve ideas whit'h 
make for aeeomplishmdnt, and 
have their worldly counterpart 
in demands for your personal 


' Use this gift roupon ■ 

scniBi; w c t. 

Tlic JloBicrucians (auobc) 

PlesK* send free cop> of S 
Book, which I ahull reuefus du< 


TEa ROSICRIIClAniS. (AMORC) SAN JOBE, CAIIF. (Net« r*llgl.»s erganinitiaii) 
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AN APE 

may be a mathematician vv'hen 
he can count to two' Count: 
units, tens, myriads and mil¬ 
lions and be a mighty mind 
among mathematical apes' 
Count all the numbers from 
tithes to trillions and you have 
counted only numbers of one 
dimension Among men your 
mathematics counts but one' 
For those who now count m 
one dimension and would count 
in two or three we offer 

SECOND AND THIRD 

Dimensions 
OF Algebra 

by Robert A Philip 
Price two dollars 
THE MONOGRAPHIC PRESS 

*06 Washingfort St., Fatrhaven, Mass 


De Luxe 
Library 
Editions 

of 

Scientific 

American 


Make them yourself, piolect and piOM-iNe loiii lopies witli j 

PERMO LIFETIME BINDER 

It holds a year's issues 

S o MANY readers preserve iheir eopn s ji ji afii r year and have asked for binders dial, 
after lhor(>uf,h investigation of bindi rs, die edihn-. of Siienlifie American found a type 
lhat is most satisfactory, considering cost, «ase of liandliiig, and diiiability It holds a full 
year's issues (12) ; has an efficient paletiled lock; is slioiig and durable; and is covered with 
a rich, pebbled, red leatherette beautifully stamped in gold Magazines are bound in with a 
snap and are held positively in place; no punehing nece-sary. In ordering, state what year 
(19.18, 19,39. elc ) is to be stamped in gold on the baekboiie 

Each $1.50 postpaid in continental U. S. 

($2.00 postpaid elsewhere) 

Scientific Ameeicix. 24 West 40th Street, New York 



sound lo accompany the television image. 

It will seem lo many that the largest size 
television image now practically obtainable 
will still he fai loo small for home entertain¬ 
ment needs A eomparison will be made be¬ 
tween tcdevision's images and those of the 
motion pirlure. The habit of viewing scenes 
on a large size movie sereen will probably 
prejudice many persons against television's 
present images. I believe, however, that most 
persons will be surprised at the amount of 
interesting detail llial iiin be portrayed in 
the larger size television images. It must be 
remembered that the television image should 
he seen at the proper distiinre At a dislanre 
of five feet the <>e siibtinds the same angle 
at the television sen en llial U does from the 
liar row of the aveiagi motion picture thea¬ 
ter. Experiineiil on dtvues for producing 
larger image's by pioiedion metbivds is iiii 
dir way Tin prismi jirojectiun lube, willi 
Its assotialed ap|>aratiis. is still too compli 
rated and cumbersome for home use 

Then* will also be many persons inclined 
lo “wail until tbev perfect this thing’’ be¬ 
fore tliey eonsider the piiieliasi of a rereiver 
They will fill ibal llicre will be rapid nb 
sob-see me III the receivers, that perhaps 
standaids will change in a sliort time and 
rendei the reee ive r that cost pe-ihaps several 
hiindiid dollars a useless piece of furniture 
'fill' faetor of ohsob Sf enre is eel lam lo 
count intinr lieavily What assurance can 
we give ag.iinsi rapid ob«oles( enee'^ Tele 
visiem has bpe*Ti long in developing and has 
progressed tbroiigb an eveelutioii that has 
see*n many nie*tlieids and siaiularels ttie*(l aiiel 
eliscarel.d If ,i single «n ,s |o lexeive the 
progiiims of ill! siaiienis within a given sir 
Ml e aie'a. uniform siandurils must be set ii|i 


(oi all tiaiisniilli’rs 

A snl)ii>mniiili*i' on slandards of the Radio 
Mannfai tnrei s Assin mtinii has tussled fm 
viurs v*iib ibis problun The Dntish, iii 
19 !6, esiablisbed a piiblie television setvIre 
n (he I oiidoii urea, operated by the llrilisli 
ilroadea'iing (oiporalion and hnanced out 
if riiening set lieenses liviid on every 
adio set ^e in till' I lilted Elates have fol 
oweil tin Siireess of the British standards, 
adopiiel those wliieli proved tlieir value and 
ejeeleil those wbuh to ns seemed inferior 
o those proposed and tested here For more 
than two years ilie NBC station jii New York 
lias liien a proving ground for many of these 
standards iNow the Imdy of standards pro¬ 
posed for an American public serviee in tele 
vision has him adopted by the radio in 
diisiry and reroinmended lo the Federal 
( ommiinuations ( ominission They repre 
sent an advance over those prevailing in 


Here, I believe, lies the answer to those 
who (eel that we are starting television 
liroudrasting williout adequate study and 
preparation The adoption of these stand¬ 
ards was not precipitate. For technical rea¬ 
sons, if fur no oilier, American television 
has been delayed lo assure the adoption of 
the liest possible group of transmission 
standards. They were arrived at without 
prejudice lo anybody's claims and I feel cer¬ 
tain they offer the enduring basis for Ameri 
can television t feel certain, loo, that they 
will not soon he modified and that receivers 
based upon them will give year? of aatisfac- 
lorv serviee to the first buyers. 

But, after all, the best way to judge tele¬ 
vision is lo see and hear what it offers. Take 
a look at the images when you can. I think 
you will be as enthusiastic as we are, 






SCIENC.E FOR THE UTIZEN 
By Lancelot Hogben 

F ew of the writers of popular books of 
the type that treat the several sciences 
from astronomy and phyeics through to the 
hiolugical branches are capable of coupling 
their presentation with penetrative inter¬ 
pretations of the social signihcance of these 
advancing sciences, hut Hogben’s new book 
combines this feature, in a work that bids 
lair to become a best seller, like his “Mathe¬ 
matics for the Million.” Thus the reader (or 
‘-indent, for the book is partly for reading 
and partly for a little harder study) will 
come to understand much more than the 
mere fact-collecting kind of person—he will 
comprehend the signihcanic of science as 
thinking people do (1082 pages, 6 by 9^/4 
intlies, 480 illiivlralioiis )-$5 60 postpaid 
-A.G.I. 

(t S ( AMERA ANN! Al, 

htiiled by T J Maloney 

I T IS impossible to describe in the slioil 
space of a review the wide range of pii- 
lorial material presi-nled in camera annuals, 
of which U S. (lamera has hwomo one of 
the outstanding examples. Probably the most 
pertinent thing that we can say about this 
parlieular volume is that Edward Steielien 
was the sole judge in wleoling the photo 
graphs whieh are presented. (9 by 12 inthes, 
196 pages of pbologruphs and descriptive 
material plus an advertising seetion and an 
index containing much technical data. Spiral 
wire binding ) —$.100 postpaid — A. f‘ I‘ 

MONEY-MAKINC HOBBIES 
By A. Frederick Collins 

T he author has collected in this volume 
a large number of hobbies which can he 
turned into money, including the making of 
toys, tools, and so on, from paper, textiles, 
and Cellophane; the making of pottery; 
wiaving, leather tooling, woodworking; 
model-biiilding, electro-plating; metalwork, 
and printing. Included also arc moncy-mak- 
mg entertainment hobbies and, of course, 
photography finds an important place in this 
book. (322 pages, 514 by 7Vj.) ~|2.10 post¬ 
paid.— F. D M. 

THE ENDLESS QUEST 
By F W fFestaway 

H istories of science are abundant but 
the very word history frightens the 
average reader; he thinks of the dry bones 


/y We ean supply our readers wflh uuy 
of the books reviewed in this de¬ 
partment. Prices tpioted include do¬ 
mestic postage. Forelcn prices arc 
necessarily higher due to Increased 
sUpping charges. 

SCIENTIFIC AMERICAN 

24 West 40th Street New York, N. Y. 
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of thing- long aiiicc gone Books of general 
Mienie treated non-hislorically also abound 
I he present work, however, is a compound 
of the two, but the bones are not dry ft is 
an ai i ouni (very exhaustive - over 1000 
pages), of the giowtii of science, in which 
i|s many discoveries and ihiMiries are fully 
(xplainid by a notably lucid writer The 
“endless quest” refers to the past 3000 years 
of science but the reader readies modern 
seience before he baa covered a third of the 
book, and the current science of our own 
times IS well explained m all its mam 
bramhes. A truly remarkable comiiendiiiiii 
bright ami friendly, in vi r dull or lalnirid 
tl080 page-, 5Ki by 8'i inches, 241 illiis. 
iration- )--$J 10 po-lpaid - A. 6. / 

BEVl-ARE I-AMILIAK SPIRITS 

By John MuthoUand 

A READABLE collection of aeeoiinls of 
ghosts, haunts, apparitions, and spirits, 
also of outstanding psychic mediums of the 
past, such as Home, Slade, Margery, and so 
on 'I he author is a magician. His Inwk 
I oiild not be called very scientific—if indeed 
It IS possible to be very scientific, at least at 
present, about these things- -but is chatty, 
iiilormalivc, and amusing. Fraud, chicanery, 
ami deception are the explanations reached 
in nearly all the casis discussed. (342 pages, 
5 fi by 8 inches j—$2.60 postpaid.— A. O. I 

THROIGH THE OVERCAST 
By Assen Jordnnoff 

A MATEfJR aviators, professional flyers, 
. everyone connected with or interested 
in the rapidly advancing science of aviation 
will find here a complete and welcome treat¬ 
ise on what is generally known as “blind fly¬ 
ing.” Instrument flying, the basis of this 
(nlire hook, has become such an essential 
part of modern air transportation that a book 
of this sort fills a very definite need. (356 
pages, 8 by lOVj inches, thoroughly illus¬ 
trated with pen and ink drawings ) —$3.10 
postpaid.—>4. P. P. 


THE .SUN 
By Giorgio Abetti 

A S an addition to the carefully chosen 
, libraries of astronomical books which 
most amateurs gradually collect, this meaty 
volume can be recommended as a purchase 
of lasting and substantial value Such books, 
or any general books on the Sun, come but 
seldom. It is technical but not too technical 
(or the serious amateur, and in eight chap¬ 
ters treats of: how the Sun is observed, vis¬ 
ual and photographic observation, spectro¬ 


FOR OTHER BOOKS YOU WANT, SEE PAGE 244 


scopic observation, the outer iiivelopeb, phy¬ 
sical conbliliitioii, radiation and tempirature, 
the Sun among the -tars, and the Sun and 
the Earth The author is a noted Italian 
solar physirint and hi- book !>, dedicated 
to the late I’rofe—or Hale (360 pages, SKi 
by 9 mches, 157 illustrations ) —1510 post¬ 
paid — A. (>. /. 

HEARING—ITS PSYCHOLOGY 
AND PIIY-SIOLOGY 

By S. Smith Stevens, Ph.D , Dept, of Pyy- 
iholofty, Harvard, and Hallowell Davis, 
M D., Dept, of Physiology, Harvard 

A n outstanding work, in fact a landmark 
L since It summarize-, between two covers 
the results of the great wave of investigation 
into the physiology and psychology of hear¬ 
ing made possible by the application of radio 
amplification technic to this kind of research 
The book has an introductory section on the 
fundamentals of the science of sound, with 
a minimum of malbtmalics; then it deals 
with what IS beard when sound reaches the 
lars; next with the relation bi tween stimulus 
and sensaliun, and then how it is heard 
(the functional anatomy of the ear is in- 
Ibided in this part). While not a popular 
work, it IS not too Icchiiieal for thousands 
of stiidioiis laymen eager to comprehend the 
new knowledge of bearing (189 pages, 5% 
by 9 inches. 165 illustrations )—$1 75 post¬ 
paid A (, I 


edition 

of u 

Renowned Qlassic 

NUMBER: 

THE LANGUAGE 
OF SCIENCE 
By Tobias Dantzig 

Professor Einstein has said that 
this "beyond any doubt is the most 
interesting book on the evolution 
of matlicmatics which has ever 
fallen into my hands ” 

The new third edition, revised 
and enlarged, includes twenty-six 
supplementary articles ITiey deal 
with history, philosophical ques¬ 
tions or amplify the previous text. 

{13.00 all bookstores, 
or direct from 

THE MACMILLAN COMPANY 

60 Fifth Ave., New York 
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Mines Hilli liie siilijeel, the nmoiiiil of image 
detail line desires to main, the general ef- 
feel aimed at, and ollur faetois For large 
lieads, lot example, a longer prinling lime 
may be allowed and a ronseijiii nlly dearer, 
llial la, darker, impression of the texture 
uihieved, than might be the goal where a 
landscape ia involved In exposing the exam- 
plea shown on these pages, printing lime was 
three and one half limes that required for 
ihe “slruighl" inlargement And this seemid 
10 be about right for the aiibjeel. Al«o, 
different paper surfaces will make for dif 
ferenccs in the comparative effects aihieved 
with these Btreena. In general, it may be 
assumed that seini-mall and mall papers 
.ire the most suitable. 

Besides the snrfaee of the papi r and the 
length of the exposure, the digiee of lex- 
Uiru may also Ik- controlled by the type of 
developer used. A brilliant negative is recom¬ 
mended, though It IS held that any goml 
negative, whether eonlrasiy or soft, will yield 
satiafactui 7 results, (mpliiying a eonliasty 
print developer and a contiasly paper for 
the former, and a soft popci and Nifl print 
vleveloper for the soft negative. 

The screen markings being nalorally most 
evident in the shadows, one must be sure to 
print long enough to imprint the texture in 
the brightest highlights. The beginnei in 
this work must guard against a certain 
timidity in this regard for the texture im¬ 
pression must inevitably call for a darker 
print than would result without the use of 
the screen. 

Owing to the necessary eoarseness of the 
screen impression, which is due to its 
liand-worktKi appearanee, opportunity is af¬ 
forded for sketching in little changes here 
and tJiere. For this purpose an ordinary 
lead pencil may be employed. 


Fountain Pen 
Flashlight 

I T’S not sold as a photographic accessory 
hut there's nothing handier lor some 
darkroom purposes than tlie inexpensive 
little flashlights diaped like fountain pens 
which you probably have seen in the stores. 
InuBediatelyseoming to mind is its use for 
"Hgahing in” dork areas in a prim during 
Those Rght or meaningless areas 


that interfere with the eflective presentation 
of the main subject in some prims are thus 
conveniently snuffed out without affecting 
other portions of the projected image. The 
clip with which these devices are equipped 
makes it possible to have the flashlight al¬ 
ways handy as it can be earned in the pocket 
alongside one's fountain pen 


Flash Synchronization 
Tester 

AKINC jioHsible a ri-giilar progiair of 
checking thi- synchronixing outfit, a 
new testing devui- for the purpose of check 
ing the ndalive liming of u eaineia shiiltei 
with till- flash of a flaHhIiiilb has been made 
available by llie General Electric Company 
in the G E. Syn< brograpb Tbe Synchro- 
graph eonsista of a ease with an aperliire 
at earh end, a lilm-hnlding chamber taking 
4-by.» film, a ri'lor wbieli is twirled by 
means of a knob, and two simple optical 
sysiems by whiih light entering at the 
apertures is diieelid to the film through 
slits near tbe respective ends of llu rotor. 
The devil e may be used in any ordinarily 
lighted room 

In list, a Fboloflood bulb is placid im¬ 
mediately behind tbe ground-glass fix using 
screen, ihe lens board of the cami la is rack¬ 
ed out so as to posiiion the lens close to one 
aperliiie of the brograpb, and a 

Ptioloflash lump is placed ill tbe ollii r sock¬ 
et, the eord being plugged inlo the soiket of 
llie synelironi/ei The Pbotoflash lamp is 
placed in line willi ibi oiliei aperture of llu- 
'lynelirograpb, and a «liol is made 

Devilopinml and fixing of ibe film in the 
usual way will n vi-al one of ihree eondi- 
luiiis Sbulli-r ojiens at jieak of flash (cor 
net syncbroiii/alioiit, sbiillei opens ahead 
of piak (thin or blank nigulive, syncliroii 
l/tr needs adjiislnienl to delay opening of 
sbiitlir), shutter operates later than tbe 
best pail of the flash (should be adjusted 
to opt n soonei t. 


Small Stops and 
Definition 

T he widely held notion that tbe smaller 
the slop (he greater the definition af¬ 
forded by a lens is disputed by Ilford. Ltd., 
of England, who support their stand with 
■ III- aecumpaiiying photomicrographs which 
are from very fine line printed originals 
taken on Thin Film Half Tone Plates. The 
first set of lines shows the definition at f/20; 
the second set, the result when stopping 
down to /,'40, and the third set, the result 



at slop //80. While the difference between 
//20 and //40 may not be so clear in the 
scaled-down reproduction shown here, it is 
very apparent as between //20 and //80. 
The conclusion is that the relatively large 
slop of //20 gives better definition liian //40 
and much Letter ilian f/80. 


Sale! 

BRAND NEW 

EXAKTA 

REFLEX CAMERA 

(Discontinued Model B) 

With Carl Zeiss Tetsar F2.g lens 



$ 72*50 

Formerly $117.SO 


W E recommend the Exakta 
Reflex camera fo the most 
exacting bcc.iusc it t.ikes any 
picture anywhere, works indoors 
or out ,ind gets exact results under 
all kinds of conditions It’s the 
smallest reflecting camera with a 
focal plane shutter and the favor¬ 
ite of professional men 

Check Its important features 

•—Regular speeds fiom 12 seconds to 
1/ lUOOth part of a second 

—Debiyeil act i nn shutter f i oni JI OOi )tli 
part of J second to 6 seconds 

- Interchangeable lenses 

- Film transporting lever for ch.ing- 
ing film quickly 

— Shows image light side up 

—Uses Nn 127 Vest Pocket 8 cx 
posuie film size js/g" x 2Y^" 



World's Largest Exclusive Camera 
Supply House 







236 


SCIENTIFIC AMERICAN 


•APRIL • 1939 


^1125 In Prizes 

for Amateur Photographers 

Two Major Prizes in • Fifteen Honorable 

Each of Three Divisions • • Mention Awards 

Fourth Annual 
Scientific American 
Photographic Contest 

Prizes Awarded Will Be 

Longines Watches—“The World's Most Honored Watch” 
—of the Winners’ Own Selections. 

In Each ol the Three Divisions 
there will he Awarded, for the Best 
Photographs, T wo Prize* as Follows; 

First Prize— one $250 “Lifetime” Longines Watch 
Seiomi Prize— one $125 Longines Watch 
In addition there will Im* given five honorable mention awards in 
each division, consisting of one-year suliscriplions to .Scientific 
American. 

Pn/t* Winiien iii.iv niake ihcir own <lionc of wall lies— 

(101 ki‘t »ulr or pPMlleman’', oi hidy’!. w'riM wulth 

Start now to make youi plans foi enleriiig this contest. The 
more carefully you carry out youi preparatory work, the more 
chance vou will stand of winning one of the major prizes. 

W.iti'li For ihc CoiHidctc Rulrv of tlio (.onlest, 
lo lie Puliliaheil in Oiir Mav Issue 

CloBinK dale Oeicniliei 1, 19P) 


So You Wont to Take 

BETTER PICTURES 

*y A. P. the book you nood to got th# 

Sue,mfic‘^AmcnL,, bo»t ro»ults ill pkotogrophy 

Questions that you want answered, things that puzzle you, 
all are explained in simple, straight-forward style, free from 
technicalities. Written for those who have their developing and 
printing done by the photo shops. 

Some of the phases of photography that are covered. Your 
Camera and How It Works; Lens Speeds and What They 
Mean; Exposure; Lighting Indoors and Out; Portraiu; Land¬ 
scapes; Tricks With Your Camera; Action Pictures; Your Pic¬ 
tures Can Be Enlarged; Equipment; and many others. 

_ -so YOU WANT TO TARB •ETTIR PICTURES" 

16 ClMptorf A dIui 

io« sntsi. SciENTiric American 

8o"d cSv«. “***“" ^ 24 W. 40th Si., New York, N. Y. 


“This applies to all types of lenses,” say 
the Ilford people, “and arises from the dif¬ 
fraction of light which occurs at the edges 
of the slop and has nothing lo do with the 
pliulographic malenal employed. With a 
small aperlnre there is greater diffraction 
which causes light to be scattered beyond 
the edge of the image and so produces the 
ill defiiu'd edges snmelimes found in prac- 


Photograi'Hixg Windows 

BY DaYLIGH'I 

I F you should evii have occasion to 
phulogiapli a display window during the 
day, whellier foi hoe oi money, here's a 
lip we puked lip the other day. The chief 
troiilih- with window pirliirrs is that of re- 

doiibtless know Tliese two photographers 
wt were watching overcame the difficulty 
liy stretching hehind the camera a long 
sheet of black cloth about throe times the 
width of the window bring photographed 
Operation of ihi camera shutter was by 
“remote coiitrol" employing a long cable 


Blul Toning of Prints 

A w IDLl Y Used formula for llie blue 
lolling of prints was rinnlly publishi'd 
in the Zeiss Mafinzine The formula, for \is< 
onlv wiili 1 blonde and rhlorobromide papers, 
follow- 


W .III r 
(.old < 

Wall I 


Id f lilonde RIni Toning Formula 
Solution A 

230 re 8 or 

liioridi 1 glam 13gi 

Sollltloll It 

2')0(( 8o/ 

\(id 3 grams 50 gr 

Solution ( 


Wall r 2,30 1 e 8 o/ 

Thioearhamidi (Thiourea) 3 grams ,') 0 gT 

Thesi- are slock holiilions. A working solu¬ 
tion to lone three 11- by 14-mch prints eon- 
si-ls of one ounce of each of the above 
solultons plus ten oiineos of water, the work 
ing bath being used at 65 lo 70 degrees. 
Toiling commences in five minulcs to a half 
lunir and is completed in from a half hour 
to two hours Agitato during toning for even 
action of the bath and wash afterward for a 
half hour. 

The prints must be washed well after fix¬ 
ing and before tuning and again after ton 
ing; prints must be fixed in a plain or acid 
fixing bath without any hardening agent, 
and prints must be so exposed and developed 
as lo be lighter and have less contrast than 
is desired after they are blue-toned. Also, 
different tone depths will be obtained with 
differ! Ill papei developers 


Background on Hooks 

O UR six-hy-six-foot background (stretch 
ed on a wood frame), supported by 
projecting wooden “L’s” at the sides, had 
been standing on the floor of our studio for 
a long lime when a visiting friend objected 
His argument, which was the more forceful 
because it echoed our own suspicions, was 
that the background was taking up about 
two feet of space lo which it had no right 
since the space between it and the wall was 
absolutely useless. His suggestion wa» to 
knock off the supports and hang the back- 
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IN 

MOVIES 


• Yes, bring back every scene from your 
vacation, trip, or holiday exactly as you 
saw it—the same natural action, the same 
glorious colors. It's easy and inexpensive 
with a palm-size Filmo 

Filmo uses economical 8 millimeter 
film for fine movies at snapshot cost. 
Makes color movies, too ... indoors or 
out, at normal speed or in s-l-o-w motion. 
Just look through the spyglass viewfinder, 
press the button, and what yott see, you get! 

With F 3.5 lens, Filmo costs but $49.50. 
Terms. See it at your dealer's or write today. 




ssiilfe 




bey, Mendelsohn (playing no favorites, you 
see)—and an 8- by 10-inch plate-holder on 
which the appropriate advertising legend 
was written in chalk—or was it while ink ’ 
Atiracled plenty of attention, too. 

Another non-photographic activity that in 
eluded photography, nevertheless, was the 
annual National Sportsmen’s Show at the 
Grand Central Palace, where a candid cam¬ 
era contest was held in connedmn with ihe 
program. That helped, too 

For Large Wall Spaces 

1 ARGE empty spaci-s in the home can he 
J beautifully ulilued for hanging your he«l 
photographs by cuiislriicting a more oi less 
permanent “salon” wall. Piirehase a siiflS- 
cient length of monk's (or friar's) cloili. 
which comes .50 inches wide, lo rover lh< 
area in qneslion. You may, of course, liavi 
your “salon” any width or length you desiie 
or your farilities can aceominodale N< xl 
puirhase some molding of plain design and 
have It cut and mitr<-d to fit the two long 
sides and the two short sides of the “salon.” 

Tack the cloth on to the wall, driving the 
tacks as close to the edge of the cloth as 
possible, pulling the riolli taut, this way and 
that until the cloth is allached to the wall 
without wiinkles and with the squares in the 
cloth running veiiirally and hori/viitally- - 
not askew. When this has been done lo your 
satisfaction, you are ready to covir up the 
j somewhat unsightly edges with the molding 
I The molding should be sanded down and then 
I treated to a coating of linseed od. After it 
I IS dry, tack the molding in place. This will 
cover up the edges of the cloth and dress 
I up the “salon” considerably The linseed oil 
‘ tieaiment will eventually cause the moldiii". 

to turn a golden brown, wbirh will givi it .i 
I more pleasing appearance than some paint 
, colors. 

After the “salon'’ is complete, you ha\e aii 
area of display space of a certain length and 
a certain depth Allowing generous spauiig 
almvc and below as well os between pi< tines 
de< ide on the hanging ariangenu nt (or your 
pietiires, which should, of course, be inounl. 
ed, preferably on 16- by 20 inrh iiiounis 
Drive in picture hooks at the i< quired plan - 
and hang your pictures 

An arrangement such as this is probably 
most suitable in the basement playroom, in 
the den, the attic, possibly the spare gaiagi 
—if any—which could very reasonably lx 
tiiined into a sort of studio, if you felt so 
inclined. At any rate, it’s an idea, and inaylu 
yon can add your own notions to bring the 
scheme nearer to the reqiiireineiits of your 
own facilities 

Kalart Contest 
Winners 


X ed in the Second Annual Kalart Synchro- 
Sunlight Contest to winners in various parts 
of the country The first prize of 1100 went 
lo C. A. Curtis, Minneapolis, Mmn.; the 
second of $50 lo Francis H. Griswold, First 
Lieutenant, A. C., Langley Field, Va.; and 
third of $25 to Forest .1. Sorenson. Ames. 


Announcing that the third annual contest 
will be inaugurated this summer, the Kalart 
Company officials comment on the second 
contest as follows: 

“In analyzing synchro-sunlight pictures 



Abe Cohen'S Exchange! 

\7ll,- /louir .V '/'.-iZ-y 


Profitable Photography 
with the 

Miniature Camera 

B) KiUt'in V. Btixitniini, .4 R F.S. 


B esides having a consider¬ 
able amount of fun with the 
niiniatiiic camera, making trick 
■■shots,” art photographs, and the 
like, you can also use it for spe¬ 
cial paying work. This little pa¬ 
per-bound booklet of 72 pages 
tells not only how to make in¬ 
teresting photographs that arc 
salable to news agencies or mag¬ 
azines but also gives many clues to 
the very large number of types of 
photographs that can be sold. For 
those who wish to mix profit with 
pleasure this booklet should prove 
most helpful.—$1.10 postpaid. 
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Bur f*M0us cameras 

ON CREDIT 


psTmaat, 12 noBtlu to pay Trad^ln your 
eU eamaral Writ* (or i^naattoa ob Ih* 
oBBiara thot you, aad dBtaiUaiour 

TlasPaymaat Plaa ioi laapoBaibla paraoaa 
Raamad «Aiaa«ll Cammaratal Oa«^ 

auM a BooeaiAM ♦ w i. wta hiHp^ >■. 


VICTOR 

Fotoflash Holder 


A Lighting Unit 
of Mmny Utes 



tsihir 


ICTOa daaap- 
J pfcatoamriiu’ 


lames Hf-^Smith Ac Sons Corp. 

1 St. Griffith, ImUstM 



First prize—Svnrliro-Sanlight 



Seiond pii/e—Synehro-Sunlighl 


(or llio 011(1 (onicM II was (oiind that a 
great advanir has |>een made in the quality 
of the picliire* huhmitlid. Photographers are 
hegitining to harn how to use the synchro¬ 
nized flash 111 their daylight photography 
'llu majority of photographs covered sub¬ 
let Is and seenes related to the immediate 
family life Naliirally. the most interesting 
siihjeils weie those of hahies, children, and 
pds These synchro sunlight photographs 
predominated m the coiitisi aiul ihire were 
many fine examples ” 


The Zeiss Annual Show 

M ore putures an- telling stones without 
henefit of caption or title than ever 
before, according to the findings of the com¬ 
mittee in charge of the Fifth Annual Zeiss 
Ikon Photogiaphic Exhibition, which opened 
at the offices of f.arl Zeiss, Inc., m New York 
recently and is now on tour around the 
country. "It is apparent from a survey of 
this exhibition," say the commillee, “that the ' 
present-day photographer, while retaining 
the qualities of spontaneity and aliveness to 
human iitteie«t which characterized the old 
‘candid’ shots with all their freshness, is now 
combining these qualities with pictorial and 
technical excellence. Portraiture 1» informal, 
hut has the qualities that make fur good 
painting or good graphic art of any type. It 
is also noteworthy that more pictures tell a 
story without a caption or'title necessary 
Like a good cartoon, the essentials of the 
drama are all there within the confines of 
the picture." 

“^veral years ago,” the committee con¬ 
tinues, “a survey of photographs such as this 
showed an inicyest in candid camera shots 
which tended to take the subject off-guard, 


Wansi JBargatngram 

VOL a 17» WEST MADBOW 5THET. CHICAGO. Ill WO 4 


Bass aifinns: 

CJbffif in wit« ffill ihffi roounce «nd gUm- 

our in fnii busin«*8 th« mom sound tuloA 

fffiir, AquMr* and Itbml, and wa’va got to 
giva ovary cuttomor an «v«n battat doal 


n ha axpoctad to gat Somati 

s^why tl^ 


Camera CroM Road* of 


Now! Commercial 



Completely eijuipped 
only (USA only) 
or equipped for 12 
operition, including 


”$935 
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poBsibly in an embarrosiung nwment. The 
photographer i*a« alive to the human inter¬ 
est and the photograph showed spontaneity. 
The trend then went definitely away from 
these so-called ‘candid’ shots toward the 
pictorial, stressing composition and pictorial 
excellence even in action shots. Cropping a 
photograph to bring out the pictorial values 
became an important part of the work.” 

This year's exhibition differs from pre¬ 
vious ones, in that it is limited to 300 prints, 
of which 200 are in an Invitation .Section and 
100 prints, as we have previously noted in 
this department, are the result of a nation¬ 
wide contest. 

The selected prints were picked from a 
total of more than 4000 entries, including 
photographs both from amateurs and pro¬ 
fessionals throughout the United Statc-s. 

Included in the Invitation Section arc 
prints by Adolf Fassbendcr, F.R.PS., 
M. U. Wallach, Helen Thompson Farrell, 
Margaret Bourke-White, Dever Timmons, 
ARPS., FRSA., J. Ghislain Looten-, 
F.R P.S., Toni Frisscll, Nicholas Miiray, 
Rcmie Lohsc, Harold Harvey, Boh Leavitt, 
A R.P S , Otto John Gaul, ARPS., Vernon 
Whitman, Carl Mydans and Truman D. Ven- 
cill 


51 Movie Cameras 

T he motion picture cameras being man¬ 
ufactured, sold, and used both in this 
lountry and abroad, now number 51, ac¬ 
cording to a survey just completed by Besbee 
Products Corporation, makers of amateur 
movie accessories These cameras include 8, 
16 and 9..'i-mm frame si/es, with electric and 
tloekwork motor drives 


Enlarger Helmets 

N o need to stress the importuiiee of 
keeping dust away from the enlarger, 
particularly the one employed to project 
miniature negatives. It is rather difficult, 
sometimes, to keep the enlarger as free of 



Protection from dnit 


dust as we would like^ so it is with something 
of welcome relief that many workers have 
seen the advent of the so-called enlarger 
“helmet,” a simple oil-skin pillow-case-bke 
bag, with strings. The bag, or “helmet,” is 
merely pulled over the enlarger and the 
strings drawn together and tied. One such 
device is shown in the illustration. 


BOOKS' 


r 

Amateur Photographers 

New Ways in Photoi.baphy, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amaleui 
photographer will not find valuable 
in one w.iy or another. It covers the 
whole range of amateur photography, 
discussing such things us trick pho¬ 
tography, photomnrals, retouching, 
infra-red, and a number of other sub¬ 
divisions that will not be found else¬ 
where in as clear and concise a man¬ 
ner. t2.90. 

Infra-Red Phi)tii<.raphv, by S. O. 
Rawlings. A treatise on the use o/ pho- 
topraphic plates and films sensitive to 
infra-red. Exposure and processinn 
are fully covered; formulas arc given 
lor sensitizing. $165. 

UnimksalPhoii) Almanac andMar- 
KET Glide. How, when and what to 
photograph in order to make money 
with your camera; where to sell dif¬ 
ferent types of prints. fl.OO. 

Camera Linses, by Arthur W. Loik- 
ett. Explains simply and clearly, yet 
with sttenlifir acturacy, all the under¬ 
lying principles of lenses. $1.10. 

Ghamplin on Fine Crain, by Harry 
C'hamplin. A complete hand-book on 
the entire subject of fine grain, in¬ 
cluding formulas and how to com¬ 
pound and use them. $1.90. 

Photocraphii Hints and Gadgets, 
by Fraprie and Jordan. How to make 
all kinds of photographic accessories; 
from film clips to cameras to light¬ 
ing equipment, and so on; 250 articles 
and nearly 500 illustrations. $3.70. 

Elementary Photography, by Neb- 
lette, Brehm, and Priest. You can 
learn muih of the fundamentals of 
photography from this little book 
even though you have little or no 
knowledge of physits and chemistry. 


Photographic Enlarging, by Frank¬ 
lin I. Jordan, F. R. P. S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, many of them salon- 
iDinners, .show the value of correct 
technique. $3.70. 

Portrait Photikraphy, by H, Wil¬ 
liams. Fundamental principles of 
composition and lighting, paving the 
way to satisfactory results in this 
particular branch of photography. 


Prices Quoted Include Postage 


We Can Supply Any Photographic 
Book in Print 
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j 24 West 40th Street New York City 
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WHAT’S NEW 


In Photographic Equipment 



Lamyktie Negative File- Siac of orHinary 
book, yet accommodaifs iip to 400 ncKa- 
Ifves dcppiiding on size Each fill equipped 
with 100 glassine envelopes and two index 
cards on which numhered spares provide for 
intering lilies of 400 negatives in corres¬ 
pondingly niiinbercd ciivi lopes. Files avail¬ 
able in three sizes for 33-mm and Bantam 
film, vesi-pcKiket No 127 size, and 120, 620. 
116, and 616 negatives. Hinged cover equip¬ 
ped with latch and snap faslenei 


PtLin SlIfEII RoLLIIIM Rl flex CAStEHA 
(With //4 3 lens, $25; y/3 5. $32.50. 
j 2 9, $401 Fealiiri s built in visual exposure 
nielir, removable lens, inierchangiug with 
I's mill / 1 5 anasligmat lens in focusing 
mount I$18) , an eye-livel finder, and metal 
focal plane type shullir with spetds to 
1/200 of a second Pilot offers choice of two 
picliiic sizes, making either 12 pictiins 2’4 
by 2'i inches or sixteen l‘s by 2','* inches on 
120 film roll. Double exposures prevented by 
spiiial film winding and locking device 


L Z \liw Ni.t.AllVE Filf (30 cents) For 
storing and inspecting 35-mm negatives 
Has 12 rows of plasticized glaasiiic, fohh'd 
iKiordion fashion, permitting viewing of Ml 
negatives by transmitted light Half triooii 
cut out on sub allows manipiilalinn of film 


Modfl F Kaeahi Range Fimuii ($24) De¬ 
signed for use on 3V1 by 4Vi and 4 by .5 
Speed (.raphic camiras. similar in eonsiriii 
lion to Model F now be¬ 
ing installed on new 2Vt 
by J’/i Miniature Speed 
(>raphic cameras at Gra- 
fli X factory Model F" may 
he adjusted for use with 
10.5 to 30-cm lolepholo 
buses. “The new Model F,” say maniifue 
Hirers, "will focus down to four feel with 
a 18-cm lens, whereas all range finders in 
the past have been limited to a near dislanee 
of SIX feet. This is the first lime in phcflo- 
graphic history that a range finder has been 
piodiiced which can accurately focus lenses 
ol these focal lengths down to such close 
distances." Complete instructions accom¬ 
pany each Model F outfit 



X-Acio Knives ($1 each set; extra blades, 
50 cents per set): For retouching nega¬ 
tives and prints, for keen cutting in many 
arts and crufts. Controlled like pencil point 
for delicate work. Blades have keen scalpel 
edge shaped for various specific needs. 
Blades replaceable. Handles polished alum¬ 
inum, scientifically balanced, available in 
two sizes. No. 1 accommodates six small 
blades; No. 2, six large blades. 


Seyview Enlabceb ($ 65, complete with 
//45 Wollemak lens and lump): Ameri¬ 
can-made. Takes negatives 2% by 3% inches 
and smaller in universal negative carrier. 



P/iol/i bt Vm V'jtii, Aittomaiii Rolleijli.\, 1 )00 in ui //3 6 


The Pictures-of-the-Year 
are Made with Rollei Cameras 

R OLLEI camera pictures predominate m U S Cameni, the American 
Annual, Modern Photography and other important publications 
^ Hundreds of the best pictures in LIFE were made with Rolleiflex 
or Rollcicord cameras—including many covers And almost half of all 
the prizes awarded in SCIENTIFIC AMERICAN'S recent contest went 
to pictures made with these fine twin-lens reflex cameras If you want to 
get out of the snapshot class, get yourself a Rollei' 

500 CASH PRIZES will be given in the new International Rollei 
Contest closing August 31 st Get full details of this big event now' 

Ask Your Dealer to Show 
You These Four Rollei Cameras 

Th* Autematlc RelltiSn is entirdy streamlined, practically 
mistake-proof Its delayed-action Compur Rapid Shutter, with 
speevls up to l/500th second, is fast enough to stop almost any 
action cold (See photo above ) Its Zeiss Ttssar f/5 S lens is just 
about the finest piece of optical craftsmanship known to photog¬ 
raphy Makes 12 pictures 2V4 x 2 >4" on #120 film Complete 
with case . • $130.00 

4 I 4 cm. RollciOcx, with Zeiss Tessar f'2 8 lens in Compur 
Rapid shutter with speeds up to 1 / 500th . . $10S.00 

R*n«icord II, with Zeiss Tnot.ir f/5 5 len.s in Compur shutter 

speeds up to l/}00fh. ... .S6S.00 

Kollcleerd la. with Zeiss Tiiotar f/4.5 lens in Compur shutter 
with speeds up to l/?00th , .$47.S0 

If yam dealet cannot supply full information, write 

BURLEIGH BROOKS, INC. 

127 WEST 42ND STREET, NEW YORK CITY 
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"RE-VU” STAND 


for Nfatlv Vlowfng 
for Noyotfvo RofoHckliig 
for CMcioncir and Economy In 
Mo OarkroomI 

ThouMndi of ffiit noeniiary piae* of pho¬ 
tographic aqulpmant wara sold at tha 
highar prica of $4.95. Now, naw mathodt 
of production maka it poitibla for avary 
camara fan to own a RE-VU Stand. Your 
pieturai will ihow tha diffaranca! 
a Nogotivof will not carl 
a Adoquatoly vantilotod 
a Evan Illumination 
a Fofitlvo noqativo roit 
a Complataly eollaptibla 

Enablai you to datact and corract tha 
ilightast flaw in nagativai. Sturdily con¬ 
structed—all matal frame, with sciantifl- 
cally accurate reflector and ground glass. 
Complata with tubular bulb and sis-foot 
rubber covered cord. 

your itnltr or write tar liiertiure 


HENRY HERBERT 

413-465 Fifth Avpnuo, Now York, N, Y 


Qu 

See-Sharp's Brother ... 

PIC-SHARP-1 


frame 33-mm nrgativea. Prinin 5 by 7 can 
be marie from 2% by 2Vx and 2Vx by 3Vi 
negatjveij wilb sligbt cropping. Other inter- 
changeablt! fixed furiis mounted lenses, pre- 
fociised and mounted, available at addi¬ 
tional com Variety of atop* for varying ex- 
posiiren, facilities for dodging, spot- 
printing, and trick printing Adapted for 
color work by any process, for making 
eolor--,cparalio|v negatives, and so on Set 
of tliiee-eolor fillers available at extra cost 
Set of ciipying lights available for copying, 
microfilniiiig, reducing. 


F.iksy \ijii.si siiLs Roli-Film Dfseloci.sc 
Task (|3, complete with reel) • Made of 
moisture-proof Bakelile A(commiHlates all 
Hi/es of roll film f.om .TS-mm to 116. Elkay 
Adjustable Roll Film .Split-Second Reel 
($100) IS separately available as “extra" 
red foi Likay or other standard roll-film 

tanks 


''I-MI .\-Y lU.VBBsst ( iiMi’Oii'ND fll Cents 
per tube) • For developing puMtive eolor 
transparent les with the same ease as black 
and while negatives. Manufacturers assure 
positive coloi transparentles may be made 
with this developer from Diifayeolor—roll, 
cut (Iml-film pack-in 15 minutes. Equip 
meni calls for a detcloping tank (or Iraysl, 
a Diifayeolor Developing Kit, and a tube of 
SI-MI X-\ Reversal ('.impound 


SPLHK.I)N Moiifct A (toinphte with soft 
moiKtiire-proof p.iiich anti three bat¬ 
teries. $1B, $19) Designed for use with 
Speed Graphic cameras 
and all cameras having II 
front. Change iii attach 
ing bijckei for tripper is 
only adjiisiminl ntces- 
sary to fit gun to other 
camt rus. Modt I A is new¬ 
ly developed and rede¬ 
signed Mendelsohn. Bat¬ 
tery lasr of satin hntshed smtiotli dural, can 
be used with either two or three cells Aux- 
iliaiy setlion cariying third cell can be re¬ 
ed whim thri'c cells not needed. Bayonet- 
type cal. lies No wires in 
lialliiy case. Casi- attached 
to camera by sjiet lal mount¬ 
ing bracket secured by 
lapped screws. Gun slides 
hori/ontally, providing 
support for camera Special 
safety swilcb forms release 
button When button is 
turned to safely position 
gun cannot be fired acci¬ 
dentally. All connectors molded Bakclite 
with positive contacts. Speedgun provides for 
side lighting and auxiliary control by means 
of built-in socket. Also built in: provisions 
for taking picture by means of standard ca¬ 
ble release, and wired-in-series outlet for 
focal plane shutter synchronization. Five- or 
seven-inch reflector furnished is aplanaiic, 
fully adjustable to all bulb sizes. Speedgun 
Model G-2 (91750); For Speed Graphic and 
Graflex cameras. Speed gun attaches direct¬ 
ly to body of camera, fittmg over shutter 
winding knob. AH moving port^ of synchron¬ 
izer enclosed in bousing approximately lV(i 
inches square. Mechanism so arranged as to 
prevent blowing of bulbs as shutter is 
wound. Provided with calibrated control for 
different speeds and bulb types, synchron¬ 
ization possible up to l/KMO of a second. 


"PIC-SHARP" does for ground glass 
focusing what the SEE-SHARP does for 
tho enlarger males images brighter 
. three times larger. If it is sharp on 
the Pic-Sharp, it is nasdis-ihsrp on the 



"PIC-SHARf" M- 
suros (harper pic¬ 
tures! If your deal¬ 
er hasn't the "PIC- 
SHARP", tend 
$I.(X) direct to; 


R. t CARGILLE 

Oopb 909 




Dead Serioue 
or All in Fun . . . 


LEICA NEVER 
SAVS 





Leica is the world's most uni¬ 
versal comera. Among its more 
than 500 accessories are the 
Leica-Motor, Rapid Winder. 
Universal View Finder. Re¬ 
production Devices, Copying 
Equipment — all instantly at¬ 
tachable. Thus, the single 
Leica may be used for photo¬ 
micrography. copy work, 
sports, portraiture, medical, 
scientific and engineering 
photography, etc. In fact, 
whether you're dead serious 
or click the shutter for the joy 
of it. you need only one camera 
— and that camera is Leica 


ica Model 11 lb illustrated, with 
r Xenon f 1 i Speed Lens end 
d Winder May be bought on the 
a Time Payment Plan Vrite for 


L LltTZ, INC., 790 PIPTH AVL, N.V.C. 



innsfett inUel to your enlargoniMts, BepecisUy 
deti(oed to ovetcemc miniatuee film diflicuitios. 
And are ueora delightedl Spewls U.S, f4.3, (fi.X: 

WRITE FOR FREE BOOK! 


WOLLBNSAK OPTICAL CO. 

60S Hudeon Avo. Rochceter. N. Y. 


VV o L L E N i A K 
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An Aaurate ... iasy-to~Reai 
THERMOMETER 


Dial type scale makes it easier to read 
in darkroom... all-metal construction 
eliminates frequent breakage... stain¬ 
less steel stem resists photographic 
chemicals . . . accuracy guaranteed 
within Vz of 1%. On sale at dealers, 
or write for details. Weston Electrical 



WESTON 

THERMOMETERS 


**Make Money With 
Your Camera*^ 

Photo-Markets 

This 144-page book tells 
what to “shoot,” how and 
where Gives directions for 
submitting photographs to 
magazines. Lists hundreds 
of markets for photographs, 
together with the types 
most suitable for each. 

Eighth Edition 
Revised —17 p-To-Date 
50 Cents, Postpaid 

SCUNTIFIC Amebican 
a* W»« 40lh Strwl Y«rk CUr 
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JACOB DESCHIN, conductor of our “Camera Angles" department, will 
answer in these columns questions of general interest to anuiteur photog¬ 
raphers If an answer is desired by mail, enclose a stamped, addressed 
envelope. Queries should be specific, but Mr. Desihin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials--fhe Eflilor 


Q. Is there a quick method of drying 
a roll of 6 by 6.«m film m> that rn- 
largemenU may be made a» soon an 
poNnible after washing of the negativcH 
baa been rampleted?—^L. M. 

A. A “warm-breerc” fan will do the trick 
Hang up the film atrip, remove surplus water 
carefully from both aides either with a vis¬ 
cose sponge or cotton, and allow the nega¬ 
tives to dry “normally” for several minutes. 
Then plug in your electric fan and direct 
the heat toward the film strip, taking the 
precaution of providing a reasonable dis¬ 
tance between fan and negative strip so that 
drying will be gradual and the heat will 
reach the strip fairly evenly 

Q- Do photo chcmicBla, in general, 
deteriorate when kept dry and in the 
eontainer? For example i I have a 
pound of carbonate 1 bought six months 
ago and it is only half gone. Is it likely 
to harm the quality of either negatives 
or prints when 1 use the last of it, say, 
six months from now? How about de¬ 
veloping agents, snch as metol and by- 
drochinon? An ounce lasts me a half 
year.—A. W. 

A Provided you observe the precaution 
of keeping the chemicals absolutely dry, 
with secure covers and stoppers on cans or 
bottles, chemicals in the dry slate will last 
a long lime Deterioration, through oxidation, 
begins really to set in seriously when the 
dry chemicals are converted into solution 

Q. I am considering buying a Cer- 
man-make camera. My brother is and 
will be in Germany for some time and 
I have thought of sending him money 
so that he could get the camera there. 
Could yon please tell me what duty 1 
might have to pay if be keeps the cam¬ 
era there and uses it to supplement his 
own camera and then brings it to me 
when he comes? Or, as another possi¬ 
bility, what arrangements would have to 
be made If he were to send h to me di¬ 
rect?—J. B. P. 

A In either event, it would be necessary 
for him, when he brings the camera into 
this country, or for you, if it were shipped 
to you, to pay a duty of 20 percent on about 
half the American list price of the camera, or 


ihi price paid fui ihc camera abroad, which¬ 
ever 18 the higher figure. Were a camera 
involved in which the lens had a higher 
value than the camera, a duly of 45 percent 
would be assessed In addition, it might be 
nectssary to obtain special permission from 
tile maniifarlurer’s office in this country 
for the privilige of importing the camera. 
In general, it is not advisable for individuals 
to bring cameras into the country. The im¬ 
porter here cannot be expected to feel a 
responsibility for a camera be had no hand 
in importing and from which he gained no 
profit Therefore, should anything go wrong 
within the year covered by the guarantee 
the individual importer of a camera would 
have no redress from the importer or, as 
the term is loosely used, the “agent" in 
this country In addition, the camera pur¬ 
chased abroad will have the Continental type 
of tripod bushing requiring the use of a 
hushing adapter to bring the size down to 
the American standard. And, of course, the 
focusing scale will be marked in meters, 
not in feel 

f?. I am enclosing a pencil sketeh 
showing the general ontline of an en¬ 
larger which I am planning to build. 1 
have an anastigmat lens //5.4 salvaged 
from an old camera, and it is this lens 
which I propose lo use in the enlarger. 
I would appreciate it if you would brief¬ 
ly descri^ the essential features and 
retniirements of the enlarger—P. C. H. 

A. Answering your questions in the or¬ 
der indicated by the sketch, a 100-watt lamp 
of the opal enlarging type will provide a sat¬ 
isfactory light source; the lamp should be 
located opposite the center of the condensers 
and mounted on a movable rod to facilitate 
altering the distance between lamp and 
condensers, (Your sketch shows one con¬ 
denser; to utilize the full value of the con¬ 
denser type of illumination, two must be 
used ) The illumination should, of course, 
be sufficient to cover the entire area of the 
size negative being enlarged. The condensers 
employed should be seven inches in diameter 
or a little larger than the diagonal of the 
3% by 5V^-inch negative you are planning 
to enlarge. The condensers should be mount¬ 
ed convex side toward each other and flat 
side outward. The negative hoMer ^ouM be 
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located a* closely as possible to the con¬ 
denser, and should be provided with a 
mask, with an opening just large enough 
to accommodate the negative being enlarged 
Yon do not mention the focal length of 
your lens so we cannot give an accurate 
reply to your question concerning the dis¬ 
tance from the negative to the lens How¬ 
ever, assuming your lens has a focal length 
of SIX inches and a two-times enlargement 
IS the smallest you will require, the distance 
from negative to lens should be nine inches. 
If the focal length of your lens is slightly 
greater, allow for a greater extension, per- 
liaps as miieli as Vj to Yi of an inch 
For greater enlargements than two times, 
tliis negative-lens separation will be pro¬ 
portionately shortened as the enlarger hel- 
Iiiws is raised For a six times enlurgement, 
fol example, this separation, under the 
cirtumstam IS, will be only 7 iiichis. 


0. I have a 12-iiirh 8-liy-10 rapid 
reelilinear (//8) lens. Am planning Ig 
remove one glass disk (cither front or 
hack) to increase the focus to 24 inch¬ 
es, and attach to 214 by 214-inch cam¬ 
era. Kindly advise me what your opin¬ 
ion is on this subject. Would you rather 
recommend a telephoto lens, say about 
7 or 8-ineh focal length?—P. W. T. 

A. While this IS rather unorthodox pro¬ 
cedure, there is no reason why you should 
nut be able to use the big lens on the small 
camera. However, you understand, of course, 
that you will have to provide the lens with a 
tube so It will be separated by 24 inches 
from the film plane Furthermore, since one 
rlcment of the rapid reitilinear will admit 
only about one-fourth the illumination of the 
complete lens, your / value will be cut to 
1/16 at full aperture You may, of course, 
retain the //8 speid by using a 12-inch lube 
and employing the lomplele lens Concern¬ 
ing the purchase of a telephoto lens of 
7 or 8-inrh focal length, one of the princi¬ 
pal advantages is the likelihood of greater 
lens speed. Chiefly, the question must be 
answered by your own needs or desires 
what type of work do you wish to do; what 
distances do you wish to work from; how 
much of the subject do you wish or need 
to include on your negative’ Other questions 
will occur ns you study the subject more 
thoroughly. 


Q. Can you suggest a book which 
will help me to sell snapshots T I would 
like to know something definite about 
selling them. What size print to send in 
and whether one should sell negatives 
or Just prints. Can you suggest places 
to send various types of pictures?— 
H. C. 

A. H. Rossiter Snyder has been putting 
out booklets on this subject fur years and 
many amateurs owe their camera pin-money 
successes directly to his advice. The book¬ 
lets may be seen in practically all photo¬ 
graphic bookstores. “Photo Markets”,, by 
John P. Lyons, and the “Universal Photo Al¬ 
manac and Market Guide" contain exten¬ 
sive lists of possible markets for photo¬ 
graphs. Among the helpful books on the 
subject are; “Making Amateur Photography 
Pay”, by £. J. Ezickson, a practical news 
picture syndicate man; George W. Hesse’s 
“Camera Joiirngnsm with the Miniature 
Cwnera”; and “Press Photography", by 
James C. Kinkald, a working press photog¬ 
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rapher. Answers to your several questions 
will be found fully discussed in these books. 
Generally speaking, for journalistic pur¬ 
poses, S by 10-inch glossy prints are re¬ 
quired, although 5 by 7'inch prints are also 
acceptable in most cases. Whether to sell 
only prints or the negative itself is a matter 
for individual decision, of course. In some 
cases, where exclusiveness is desired, as by 
a picture syndicate, the sale of the negative 
IS taken fur granted. Generally, a higher 
price should be obtained where the negative 
IS sold. 

0- A friend of mine recently advised 
me to purchase a panchromatir mono¬ 
tone viewing filter. He recommended 
the use of this before earh exposure. 
Will you plense tell me just what the 
good of this is, bow it works, and the 
proper method of using?—F. A. C. 

A. The panchromatic monotone viewing 
filter, of which a number aie now on the 
market, is imployed to indicate to the eye 
approximately how a scene looks to the 
"black and white” negative, that is, it is 
used to interpret color values in mono- 
efiromatic terms. Generally, the viewing fil¬ 
ler IS mounted monocle style, with a cord 
attached. Another type is one which is placed 
over the lens itself and the subject viewed 
on the ground glass. Where it is desired 
to Use a color filler in making the actual 
exposure, the proposed taking filler is added 
to the viewing filter and the subject viewed 
through both In making the exposure only 
the taking filler is used, of course. 

Q, For some time I have been inter¬ 
ested in preserving printed matter in 
the form of small negatives, a process 
commonly referred to as “microfilm.” 

I would like to use a Retina 35-mm 
eamera and some of the rheaper or 
“positive” film stocks. I have tried sev¬ 
eral films but in each case got grain 
which I consider too large for the best 
results. 1 would appreciate very much 
any information that you would be able 
to give me on this problem.—L. E. W, 

A. A film now being generally employed 
for the purpose you have in mind is Agfa 
Reprulith. This is available in 35-ram per- 
foialed stork in minimum quantilicg of 100- 
fiHit rolls. A special, extremely high con¬ 
trast developing formula which must be 
used IS packed with the film. 

Q, 1 have in excellent condition my 
first eamera, obtained in 1901, a 3J4 
by 4 >4 No. 3 Folding Pocket Kodak. 
Could you tell me what / value corre¬ 
sponds to earh of the three stops (three 
round holes in a metal slide)?—W. 
A. M. 

A. Very likely tlie / values of these stops 
are 1/11, f/16 and 1/22. The best way to 
find out is to calculate the slops for yourself 
Learn the focal length of the lens by set¬ 
ting the lens at infinity and measuring the 
distance from the front of the lens to the 
plane of the film. Probably you will find 
this to be 5% inches or thereabouts. Now 
measure the diameter of the largest of the 
three round holes. Divide this into the focal 
length and the result is the / value of the 
particular round hole measured. If the hole 
measures ^ inch in diameter, the stop is 
approximately //ll, the next smaller would 
then be //16, and the smallest //22. 



Super DOLLINA 


Htiu Is tlic lulest RtioamllncU .iddltlon to llic popular 
line of liollliia mni mirilatoreN It Ir roniarliRhly 
tight mill (uiiipiirt, yet ir ii prei IkIoii InKtriiiiicnt In 
every senve of tho word Among Hr ninny features Is 
a built in range Under—lcn8-»ynchionl7.Pd and optl- 
eally iicifert opirutlug on tlir s|>llt-lnuige principle 
All (ontrol parts ate easily located and quickly ad- 
Justud foi tnklng pictures In rapid succession Iks 
built-in view flndi'i Is fully compensnted for par- 
allui An iugtniniiR device locks tlic release and 
film wind, thus gunidliig against double-exposures 
All metal parts arc chromlura-iilsled Case and 
bi'llows ure of genuine lesther 
Tile Super nolllim is nvnllnble wltli tlic following 
ilUra-fnst lenses which arc set i.i t'oinpur Kniild 
sliuttcrs Willi speeds up to l/'OOlli second 
2-111 Sthneldcr Xenar f,'2 8 lens f 82 M 
2-in Zeiss Tessni t/2 8 lens 9S 00 

2-in Schneider Xenon f'2 lens 100 00 


DOLLINA “0” and il 

Priced Lower Than Ever 

The Dellini “0", long s favorite with mtuicam 
cntliuBlasts, will be more populai than ever at these 
newly lednccd prices Its miiny feutures Include 
aiitoniatie counting and fllro-loeklng device, built-in 
opUcel view Under, front lens focusing to eboui 
4 ft, closed fiont, triisid socket, att.iched range 
finder clip, loops for necksirup and many other 
highly desirable features (ienulno leather c over and 
bellows Makes 36 exposures 1 x 1V." on S') mm film 
The Dolllna “0". equipped wltli Certar f/4 5 
lens in Verio ty|)e slmltcr tsiicctls 1/2", 1/30. 
1/100 sec. bulh and time), lists at only $19 50 
With Certar Anaitlgmst r/2 ll lens In Conipur 
"B" shutter, only $29 50 


DOLLINA II 

These deluxe cameras liave also bci,ii i educed in 
price. Tlicy are equipped with hullt-ln range finders 
of the most dcpendalilc tv|ic, similar to those in tlie 
Super Dolllna They also have oiulcal tubular view 
finders and oilier refinements Including Automatic 
counting and fllm-Iocklug device, f'ompur Rapid 
shutter with speeds up to 1/300, etehcd-ln depth of 
focus table, eloHed Iruiit, focusing to about three 
feet, loops foi ncckstrap, tripod socket, etc. 
Dolllna II. with Schneider Radlonar 
f/2 0 $52 50 

With Behiielder Xenar f/2 8 60.00 

yyith Zeiss Tessar f/2 8 67.50 

With Schneider Xenon f/2 75.00 

.41 Lcaditiff Dealers Everytvhere 


B U n L G H BROOKS 





G ood as the refleelinB IrleMcupe i-, like 
wise inexpensive, its image perhniii- 
ance does not equal that of the refractor, 
though its images are mure brilliantl> lUii 
inmated and it is achromatic. Pondering the 
reasons for this, Noihert J. .‘'chell. 1019 
Third Ave., Beaver Falls, Pa., hehevcd the 
chief culprit to he diffraction effects from 
the central ohstriictioiis—the diagonal and 
Its supports. This difficidty is eliminated h> 
the flerscheliaii type of reflectoi. hut then 



aiiotlur one is iniroduced' astigmatisin 
A hint half hidden on page 614 of “ATM A" 
suggested to .Schell the ansvier, tilling Ilow 
the late Prof. W II. Pickering expeiimeiili d 
to kill off evil effects of central ohstriictioiis 
in a reflector Over the outer end of the tele 
scope he placed a diaphragm having a hole 
of less than half diameter and far off side, 
near the edge, so that the light that passed 
thioiigh it entirely escaped the diagonal and 
spider. Even though the mirror aiea was 
thus very greatly reduced, the seeing at onei 
improved and tlie images appeared like 
those given by refractors 

.Schell repeated this experiment and found 
Prof Pickering's words tine. The upshot was 
the design and cuiistriiclion of tlic oS-side 
telescope shown in Figure 1, in Figure 2. 
and in principle in Figure 3. At first it looks 
about like any ordinary Newtonian reflectoi 
(except that it looks unusually trim) but— 
far from it' Study the upper part of Fig- 


“The method decided upon," he writes, 
“was to make a mirror of a certain diameter, 
but give it a figure the same as if it were 
a section cut out of a larger mirror, and to 
one side of the center. The image from sucli 
• mirror would come to the same point as 
if the imaginary Jorge mirror were in use, 
hut it would be sufficiently to one side of 
the section actually ii»ed to permit it* to 


view it direrl, or else use a flat or even a 
secondary, without obsiriicting ihe palh of 
light to the mirror " 

To make this mirror, which would not h<- 
paraboloidal hut eccentric or lop sided, “it 
would lie possible,” he slates, “lo grind and 
polish four mirrors disiribiilc-d around a ceii- 
tei and hloekecf up with fillers, the whole 
assembly hgured as a paraboloid and then 
lakin apart, but it would be doiihtfiil if tin 
difficulties would In' jiislified, considering 
the large sue of llii' assi-nihly ’ For this and 
olht r reasons (one, it is siispecicd, hoiiig 
that there was a more interesting, even il 
haider, way) it was deeidecl to figure (he 
off-«ide mirror singly. 

‘■\l this lime," Schell cuiitiliiies, “I ix 
plained the scheme lo Mr T G Dec-de of 
A oiingsiowii, Ohio, who has had 4.'i yiais 
of cxperi.-nee in prodiiting high giadc siii- 
faces and who has no eqoal. to my know I 
edge. 111 this class of work Mr. Ileede Ik- 
came inicrested. 

”.\s Figure 3 shows, the 10" mirror is .i 
section of an imaginary mirror 2')" in di 
amoler and 7'>" in Iwal length-- long enough 
lo use at primary foc-iis, yel short i iiough lo 
apply a future 2 1 secondaiy lo give !> 1 
final focus—that of the usual refrarloi, if 
this were desired. 

“From this point on the entire joh is a 
great credit to tlic ability and patienee of 
Ml Beide The figuring job is not oiu lo 
he recommended for beginners'” l.\s 11 A 

papt r—but what a lot of aspirin one would 
need before he made one on glass' —Ed \ 

Well, Beede made the offside or lop¬ 
sided mirror, and the final result was, in 
VlielTs words, ‘ star images that were small 
planet like disks, with ring systems siii- 
ruimding them more nearly of the iheorcl- 
leal kind than we have ever seen in any 
reflector. Also increased detail on the Moon 
and plancis-for example, colors in Jupi 
ler’s hands more pronounced—due lo con 
cenlialion of an estimated 90 percent of the 
light in the ceniral disk.” 

The lube used is UMi" in diameter, with 
a small flat 5' inside focus, the image being 
liroiighl out at right angles lo the tube. The 
minor is tilled about ‘/j". 

Afirrward it turned out that there was 
already an off-side mirror at Mt. Wilson and 
two at the McMath-HuIbert Observatory. 
Schell Bweais on “ATM” that he did not 
know any such mirror had ever been made, 
and, even if several had, Beede figured the 
peculiar mirror from scratch since he had 
no instructions not of his own gradual mak¬ 
ing. 

So fai so good, but how did he do il'f 
For that is wlial the reader has no doubt 
been asking as he read the above. This ques¬ 
tion we pul up lo Schell and he came 
lliioiigh with ail he and Beede had. Here 

“While this is written by myself, Mr. 
Beede lias concurred in ihe figuring descrip¬ 
tion, he and I having gone over the mattef 
the last time I was up to see him.” lYoungs- 


lown 40 miles N W of Bi aver Falls. Beaver 
Falls .'10 miles N W of PiiisUurgh.— Etl.l 

“The mirror was worked by liand, face up, 
on a fixed pedestal, ihnuighoiit grinding, 
polishing and figuring No machine work or 
mcchanieal controls whatever were used, 
although a mechaniial eciiilrol was tried first 
and discarded, as it was found unsalisfar 
loiy. 

“After bringing llie mirror to a true 
splieiiial smfaee, no furl her movement cotn- 
phlil) aioiind the pedestal in the ordinur) 
way was possible. The mirror was always 
plarid on the pedestal support in the ideii 
deal position wiih lelaiion to the axis lim 
during the figuring, and a mental picture of 
the condilioii of the surface guided the ap¬ 
plication of the figuring tools 

‘ llu figuring tools were pileh-coali'd in 
the usual maimer. Their sire was varied, hut 
ihiy were all suh-diameler tools, the diame¬ 
ters varying fiom lo Vi of mirror di 
ainelci, as ueeiled. No advantage was found 
III llu use of tools of shape other than round, 
and their edges were not trimmed to a 

“Considerahle ififficully was enrounlered 
III getting a propel understanding of the 
siiifait from llu apiiearance under test (Fig 
me 3. Iioiioml. and the effeet of the appli 
lation of the tools in eoireclion Mr Btede 
found It a disimel advantage to use an elaho 
ration of the knife edge, consisling of two 
knife-edges lai iiig earli other in the form 
of a nariow perpendicular slit By this means 
the cut could he made from ettlier direelion. 
thus icversiiig the shadows 



Figure i: The non-roncentrlc mirror 

“These mirrors, when placed in this posi¬ 
tion for testing, while spherical, show 
marked astigmatism, with the greatest ap¬ 
parent bulge toward the axis, depending on 
the position of the knife-edge, and the fig¬ 
uring consists of lowering this apparent 
bulge and bringing the Temalnder of the sur¬ 
face into collimation. Likewise, when tested 
with eyepiece, while spherical, the returned 
pin-hole image (a slit would not be satisfac¬ 
tory here) shows a marked coma, and as the 
figuring progresses, the coma wiU diorten 
accordingly. If proper action is takhdi |daoc 
in Ihe figuring; otherwise tho dilstt^^ of 
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the imajiie indicates imprupcT polishing 
action. This type of test and the figuring to 
correct fhe surface is not unlike correcting 
large refractor objectives described many 
years ago by Alvan Clark where he stressed 
particularly the local correction necessary 
to round up such lenses, the local figuring 
being' necessitated by differences to the re¬ 
fracting power of one portion of a piece of 
glass compared .with another portion; and 
18 qdite apart from the zonal correction hav¬ 
ing to do with spherical aberration ordi¬ 
narily associated with surface conditions or 
shape of a lens. While we do not have this 



rillitre J General plan of off-side 
lelesi ope, and set-iip foi testing 


Irouhle in mirrors, we huie similar woik in 
figuring an off-axis mirroi. 

“The figuring was found to require strokes 
following I he varying radii, as indicated hy 
the distant es from the theoretical axis, great 
care hting necessary literally to coax the 
surface down without getting loo deep. Also 
It was found that, since the rediiclion in¬ 
volves undercutting the sphere, it was best 
to coiilinue this action until the extreme 
outer edge area (t.e., side away from the 
axis) blended with the remainder of the sur 
face In other words, it was better not to 
attempt a combination ac tion of lenglhennig 
the radius of tlu outer zones and shortening 
the inner ones. 

“.As previously slated, extreme care was 
necessary in orientation of the mirror rela¬ 
tive to the axis-line when placing on the test¬ 
ing stand, as this would present an altered 
aspect, making it difficult to dcleimine the 
state of correction. 

"The final criterion of correction was the 
quality of the pinhole image as received at 
the testing position after the three reflections 
taking place in the set-up. 

“The above is the result of experience in 
working three of these mirrors. The first was 
finished after running up several blind alleys 
and getting back out of them again. T feel 
that an experienced mirror worker will fol¬ 
low this description, but no doubt if be tries 
It, will use hiB own methods and get there 
)ii8t the same. So much depends on the in¬ 
dividual, and his sense of tou'h and experi¬ 
ence, in this hand work, that to lay down 
hard and fast rules is impossihle. It is easier 
to do it than to tell liow it is done. I think 
it was Ellison whq once said that a man 
could rend all the books on the subject and 
still might not have the ability to figure a 
good mirror.” 

Now that Schell and Beede have present¬ 
ed tiye working faints, who will undertake 
lop-aided mirrors? The surface is not on 
ontiflolT' figurtfof revolution, and the work 
ia itt^egular. Perimps prudence is the better 
pan; of valor, if one is really a lyrn. 


REFLECT1]V«; TELE.SCOPE» 

Pierce made Theoretically and mechanically right, 
with portable mount, ready to use. 6", $125 
RICHEST FIELD EYEPIECE 114" cfl, 92" field $6 60 

PORTABLE MOUNT With rigid pipe pedestal. Mov¬ 
ing parts of bronze. For 6" or smaller telescopes. $10. 

ACCURATE FOCUSING i.s easy with our spit al sleeve. 
I'.i" O. D. Send Pierce oculars foi fitting, $1 each. 

VERY SPECIAL All-Inclusive telescope kits Proper 
glass, clean abrasives In tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI¬ 
AGONAL, complete Instructions 4"— $4 00, 6"—$6.00 
Without Eyepiece and diagonal, 4"—$3 00, C"—$5 00. 

Free lest of your mirror. Write for eatuloguc of supplies. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 
Joliii M. Pierce • 11 Harvard St. • Springfield, Vermont 


“TELESCOPES” 

and 

Supplies for the Amateur Telescope Maker 

•For a better Mirror me Pyrex* 

(•" pyiex Kit, eight grades of abr,isive>, rouge and pitili, with lomplclc iii- 
^tlU•'llull>. $.>J>U. 

TelcBcopcs fioni 2" to 20" Refleelorh and RefraetorH, mountings ilork drives, 
minors and lenses. 

Send six eenls for oni large illuslialed Catalog. 



TI]%.SLEY LztBORATORIEK 

Makers of Astronomical Telescopes and Equipment 

2035 Ashby Ave. Berkeley, California 
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For all typc!> 
of reiearcli 
work, at home, 
in the labora¬ 
tory and afield 
Will sett 

1, chemist, bio¬ 
logist, botanist, « 
Scientific instru¬ 
ments with excellent 
optical system. 
Electric lamp attach- 
it can be supplied. 


LOMARA 

MICROSCOPES 

HANDY • PRECISE 

Various models 
magnify 
1410x 

$7.50 



For deUttltd information address 
Dept, S,A. 4 

toiricaa Optical Co. 

»I7 E*$T Mth tTIIKgT HEW YORK 


illl lilf.IXMKs 
t OKM 1C 


F rom day to day readers who have made 
telescopes from the instructions in the 
hook “Amaleiir Telescope Making” kindly 
send in to this department descriptions and 
photographs of them and, while lack of 
space prevents publication of more than a 
\ery few. they are all closely studied here 
under a reading glass, and all details noted 
The one shown below struck this depart¬ 
ment as [lerhaps being one good solution of 
the beginner's prohltm of choosing a ty|ic 
of mounting for his first instrument It is 
simple to build, inexpensive, efficient, porla 
hie, yet it is neat and trim This is one of 
two similar telescopes made by R M Uat 
rolls, M 1), 2027 Noyes St, Evanston, 111 . 
and Mrs. Watroiis 

Admittedly, this is not the telescope the 
average person has in mind to make, not 
elaborate enough. To attain one's dream 
tlicie are two ways. First, study the litera¬ 
ture over and over, make numerous designs, 
evolve a complete one, build it Second, 
study the literature, make a simple design 
like that below, build it, use it foi a few 



Mrs. WatrouB and Watroos telescope 


TELESCOPTICS 

(f ontmued from preceding page) 

F ew amateurs attain the distinction of 
having the results of their work pub¬ 
lished in quite so “toney” a purely scien- 
lihc journal as The Astrophysical Journal, 
but Dr Otto .Struve, Director of Yerkes Ob¬ 
servatory and one of its editors, has called 
to the attention of your scribe in a letter 
“the recognition which the professional 
a.slronomers have given to Mr. H. A Lower 
of .San Diego by printing his marvelous pho 
lographs of the Milky Way. I am extremely 
enthusiastic,” he adds, “about the efforts of 
the two Lowers, of Mr. Arthur DeVany, and 
of other pioneers in the construction and 
use of the Schmidt camera. These men have 
rendered a real service to astronomy and 
have produced results of permanent value." 

Ifarold Lower's textual contribution to 
the journal named (January number) con¬ 
sists of but half a page of very compact 
descriptive matter writtoi in the scientist's 
traditional objective style, but the photo¬ 
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Deliiil of the simple mounting 


weeks or months, and llirn. in the light of 
adiial experience (winch iiievilahly brings 
to light niiiiKioiis factors which no amoiini 
of mere study will reveal), design and make 
a telescope that will satisfy you Those who 
choose the hrst course often say later- "I 
don t think so well of this design of mim 
as 1 thought I would, but I put too much 
work oil It to discard it lightly now" For 
the preliminary telescope the XVatroiis type 
IS nflered as an excellent sidiilion. 

The axes are common pipe fittings Firsi 
a T with long nip and pipe nut is oltacbid 
to the mam leg of the tri|iod through a hole 
This T, also the other T shown, is luircd out 
internally—about a 50 i ent machine shop 
joh—to lake the two stub shafts (By an 
other arrangement, sometimes used, the 
axes turn on the thri-ads already on the hi 
tings, hut since pipe fittings have tapered 
threads, this iisiiallv results in annoying 
looseness I llu lead counterweight is cast 
around a sh-eve of larger pipe which is an¬ 
chored with a set-screw 

The square tube of the telescope is made 
of straight Va" stock, wood, two at each cor 
ner, edge nailed (better screwed) and is 
very rigid Paint inside black. If near bright 
lights, enclose the lower 12“ or so 

Make mam leg of tripod parallel the 
Earth's axis. 

Vary the details to suit yoiii own taste 
Largei pipe fillings are suggested, Di 
Walrous himself mentions that the tele 
scope shakes a little too miii,h in a breexe. 


graphic contribution it so concisely de¬ 
scribes consists of SIX full-page photographs 
in Orion, Opheus. and elsewhere-, taken by 
his father, Charles A Lower, in red light 
with the Lower .Schmidt. These aio repro 
diiced on fine paper. "I call to your atltn- 
tion,” Dr .Struve continues, “the conspicuous 
little nebula shown on one plate. This 
nebula is shown only on the red photograph 
and IS absent on the photograplis secured 
with violet light. An inspection of our stand¬ 
ard photographs of the Milky Way by Pro¬ 
fessor Ross, Professor Barnard, and others 
shows that the object can be barely sus¬ 
pected on some of the best violet exposures, 
but It seems to have escaped previous detec¬ 
tion and IS not listed in the NGC or 1C, 1 
am mentioning this case only because 1 
think It should serve as an additional stim¬ 
ulus to our amateur astronomers." 

Examination of the red-filter plate men¬ 
tioned, and comparison with the no-filter 
plate of the same area, reveals a prominent 
object looking like a tuft of nebular matter 
on the one where there was nothing on the 
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other4 Ap<1 so h looks to this department, 
which, however, lays no claim to knowledge 
of astronomy (telescope making is me¬ 
chanics, not astronomy), as though the 
Lowers had discovered at least some kind of 
world, even if it is not southern California 
real estate. Moreover, they have themselves 
been discovered by the astronomers. 

In the same number of The Astrophysual 
Journal there is a 14-page article on the 
tests of the 82" mirror recently figured by 
t'. A R. Lundin, formerly of Alvan Clark 
and Sons, now of Warner and Swasey, for 
the McDonald Observatory, its author being 
Dr. J. S. Plaskett, Director of the Dominion 
Observatory, Canada. Dr. Plaskett is an ex- 
jiert among astronomers in testing large 
mirrors, having been called in by numerous 
institutions to test completed mirrors before 
their acteplancc. The article shows in lull 
detail how such minors arc pul over the 
tumps, too had that lack of spate prevents 
reprinting it here, at least at present. ( on- 
I biding hiB tests Dr. Plaskett stales- "The 
([uality of the mirror proved to be un¬ 
equalled by any mirror previously made or 
listed,” a completely categorical statement 
made possible by the fact that the mirror’s 
maximum departure from perfection was 
nowhere more than seven tenths of one mil¬ 
lionth of an inch* 

I N The A'itrophySKol Joutnal for Decem¬ 
ber, 19,18, (». A. Mitchell of Pasadena 
has a five page illustrated article on “A Sim- 
jilified .Spectrohelioscope,” describing the 
lonsiruction of a rolating-disk type of iii- 
slrumenl. Readers of the Hale chapters on 
the spectrohelioscope in “ATM,” will fully 
understand the significance. The di sign is 
such that all the mechanical work except 
one piece can be done with a breast drill, 
file, and a few taps. Mitchell is an amaliur 
ItlcBCope maker whose vocation is the manu¬ 
facture of the Mitchell Motion Picture 
( amera, standard camera in the Hollywood 
studios. 

M ost normally constituted scientists en¬ 
joy reading scientific fiction of the 
H. G. Wells type, provided it is original and 
rially clever. Hearing that Harold A. Lower 
had contributed to the January number of 
Astounding Science-Fiction, your scribe 
visited the newsstand and picked up a copy 
to sec how good the yarn would be. Disap¬ 
pointment! For the “yarn” turned out to be 
a straight descriptive article on stellar pho¬ 
tography with Schmidts and other fast 
astronomical cameras, and at that, a pretty 
stiff, technical one—and not astounding. 

1 !N The Journal of the Royal Astronomical 
Society of Canada, H. Boyd Brydon, of 
Victoria, B. C., recently published four 
articles on the design of small observatories, 
giving many detailed drawings of several 
types. These articles in separate form as a 
circular are now available for two bits, 
from the society named, at 198 College St, 
Toronto, Ont., Canada. Incidentally, Brydon 
has also published an article on “Two In- 
ixpensive Drives for Small Telescopes,” in 
the January number of the same journal, this 
also being two bite. 

T he Amateur Astronomical Association 
of Des Moines is the name of a new 
organixatioD of which C. 0. Davis, Des 
Moines, Iowa (no local address furnished), 
is the secretary. 
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and garden, study 
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with this new cfficK 
bury Soil Test Kil (iives csscti 
adjust soil to the nctiN of yuui | 
Club model (illustiatcd) makes 
for nitrogen, pbosiihonis, [>*ita>>lt 
m strong imitation leathei Cor 
and data on td.itit needs Order h. 
send $4.75 with order and we 
charges) Your mono' hack if yoi 


SUDIUIY SOIL TESTING LAIORATORY 
P. O. iox 711, So. Sudbury, Moii. 
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(Tht Editor will .ppiweijf* It U 
you will meatioB Scientific Amor- 

the publicMtions 


Till. Nobi I I’HiZfcs, by Fril/ Hi-nriLsMin, n 
u 60 page liooklft which tells the insule 
sliiiy <>1 llu'sc well known awards. It quotes 
Alfred Nobel’s will and tells just how the 
Nobel foiindalion is set up 10 carry forth 
the woik of awarding prizes in broad fields 
of I iiileavoi A li'l of pri/e winners is given 
and I be book conrliides with a compact his 
lornal Mirvey of the Nobel family Illiis 
trail'd Ameruan-Swrdith Newt Kxchannf, 
Inr, (>f0 Fifth Areniir, New YtirL (il\ 
One. dollar 


(Not.- Hint Otrdtntr’t MaM. 
lau. M IsdIvISusI .sly $2 




PRECISION SHAPES 


Thm Now Way to Build BoHor Model, 

SAVE TIME • TEMPER • MONEY 

An infinit. rong. of d.tigni and 
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FREE. Writ* today for actual lomp 
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PRECISION SHAPES, INC. 
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PlIAniCAl PpKtPS OF Films and PLATtS am« 
Ijirosi.Kf Mftlr Mamial, by Joseph ht 
Bing, F R P S , goes a long way tow aid 
solving the exposure problem, which is iiii 
dniibtedly the photographer’s gnalest stum¬ 
bling block to siitciss. It givis information 
on exposure meters and lluir use as well 
as a elear explunalioii of llii various rdin 
spied rating systems A supplement gives 
a eoinplele listing of prailieally all filiii 
emulsions on the market, together with ibi ir 
speed ratings Photo Vlililiet, Inr , JO IT e\l 
31rd Street, New York (.iti -25 renlt 


Tkiinkai. DiMioi'MiNr ami its Emil 
ON Am Thanspohiaiion, by Kdivard 
P( arson Warner, is a James Jarkson ( aboi 
I'rofessorship lecture winch is essentially u 
straightforward history of the progress that 
has been mailt in airiraft design from 1911 
to date A carefully workcd-oiit compuiisnii 
of figures presents a statist teal reiord of tin 
rale and nature of the progress that has hei ii 
made toward the production of an airplani 
that will lie able to give close competition in 
economic terms to surface transportation 
Norwuh linnertny. Northfi-ld. Fertnont 
—30 cents 


SuMMFR Cooling in thl Warm AiH-lltAi 
inc-Resiarch-Rfsiofncc wmh ( oid Wa 
HR IS a 92-page teeliniral report of research 
iindeitaken to determine to wlial extern 
water from city water mams can be used in 
house cooling. Results appear to warrant 
further investigation. University of Illinois 
Engineering Experiment Station, Urbana, 
III - -90 rents. 


Hamike Tool of 1001 Uses is a 64-page, 
ihoroiighly illustrated booklet which deals 
with various types of Ilandee power tools 
and their uses in the shop and home. Dozens 
of photographie illustrations supplement the 
text Chtcago Wheel & Manufacturing Com- 
panr, not West Monroe Street, Chicago, 
Illinois — Gratis. 


Arc Wllui.nc. ELEcrnoDE.s and Accessories 
is a 34 page catalogue that deals with 
procedures for producing all types of welds 
m mild steel, iut welding all metals used to 
any extent industrially, and for applying 
surfacing metal to meet any type of wear- 
action in service. The details cover, among 
other things, recommended corrent ranges 
and arc voltages; arc length; polarity of 


welding current; and so on. Pn^ttfea of 
welds produced in various metals Are given 
and typical welding applications are illus¬ 
trated. Request Bulletin 410-A. The Lincoln 
Electric Company, Cleveland, Ohio .— 


Sellitim. Yoiir Miniatuiii. Camera Fii.m 
Is a .'i2-page booklet which describes in 
detail SIX different types of iW-mm film. In¬ 
cluded IS practical information on film 
speeds, color sensitivity, grain sizes, and 
so on Agfa Ansro ( orporatinn, Binghamton, 
New York- Gratis 


A Chide for Retail AovLinisiNc and Sh.l- 
IM. IS an 88-page honk which gives defiiii- 
lioiis, reroininendations, standards, and so 
on, rtivering the advirlising and sale of 
lewelry, fabrics, furniture, radios, rugs, and 
many otlier commodities It is of partieular 
value to aiivone who handles advertising, 
whelhi I on the piirelia«ing or the piihliea 
Hon end National Better Biitinett Bureau, 
Inr, ./05 J.exington Avenue, New York City 
—3100 


Norton AtmAsiits ton the Lapidary is a 
24-page illustrated booklet which not only 
deserihes and illiistrales the equipment used 
III gi m woikiiig hut also tells how it is 
used and what types are best filled for spe- 
iilic pm poses Norton ( ompany, Worcester, 
Matsarhiitelts Gtalis, at long as limited 
supply lasts 


Modern Shof EqutPMENi, Geneiul Catalog 
No 39. IS a 7()-page catalogue which prt 
SI nls complete information on a higli-gradi 
line of lathes, shapers, drill presses, ami 
othii shop equipment. Many of llie photo 
giapliN show how the equipment desinheil 
IS used 111 aeliial prurliee Allot Press ( am- 
pony, Deparliiient 7, Kalammoo, Michigan 


Dl l AVIiiioR .Mamiai roiitains informaliun 
and liLhniral adviLC on llie subject of 
color pliotography It is designed partie- 
nlarly for the advanced amateur and the 
professional phniograplier — Dufaytolor,Inc , 
.10 Rorkelellet Plaza, New York City. —2.5 


The C F. .Si'iramihf Transformer describes 
111 eoinplilc detail the newly developed 
eleelric transformer which was the subject 
of a feature article appearing on page 157 
of the March issue of .Scientific American. 
The pamphlet is lavishly illustrated with 
drawings and photographs which tell the 
whole story. Request puhlicalion CES-2038. 
General Electric Company, Sihenectady, 
New York—Gratis 


Molded Color is a spiral bound, 24-page, 
pocket-size booklet which tells of the de¬ 
velopment of a molding plastic which is now 
available in a variety of colors for industrial 
applications of numerous types. Plaskon 
(.ompany, Inc., 2112 Sylvan Avenue, Toledo, 
Ohio.—Gratis, 


Deep Well Pumping Plants is a 24-pagc 
technical analysis of the fuel consumption 
of deep well pumping plants. Data given will 
be of particular value to engineers who en¬ 
counter problems in similar work. Kantas 
State Board of Agriculture, Topeka, Konsat. 
—Gratis. 
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Li i.AL nK.ii-iJi.ins 


Patent, Trade Mark, and Related Legal Proceedings That 

Mav Have a Direct Effect on Your Business 

0 

By ORSON D. M U N N, Lill.B.. LL.B.. Sr.D. 


inriUh; l)ul risk from lionUlo fire IxTomrs 
icrcaler'' Fig. 7 of ihe article referred to in 
llie quolalion is reproduced on this page to- 
gellier with the descriptive explanation 
thereof which appeared in the Srirntific 
Amencnn Supplement in 1916. It will be 
noted that this figure shows both the method 
Ilf releasing liombs while a plane is flying 
in a hori/onlal dirertion and while a plane 
IS diving downwardly. 

In view of this article and other publiea- 
lions referred to by the ( nnrl the invention 
described in tile patent was held to be old 
and the patent was declared invalid. 


Liberty 

T EETOTALER'S to tbi luntrary notuitb 
standing, ginger ale and beer are goods 
Ilf the same descriptive pioperlies, according 
to a recent decision of the (’onrl of (iistoms 
and Patent Appeals. 

In the rase in qiicstnm a briwei filed a 
petition to caned the trade mark of a ginger 
ale inaniifacttirer consisting of a representa¬ 
tion of the Statue of Liberty. The brewer 
had adopted and ti«ed on heir, pimr to any 
use by the ginger-ale manufacturer, a trade 
mark eonsistiiig of a reptesentation of the 
Statue of Liberty together with the word 
“1 ilierly ” The Court found that the trade 
marks were deceptively similar to each other, 
and that beer and ginger ale were goods of 
the same descriptive properties and accord¬ 
ingly held that the trade mark of the ginger 
nil maniifacluri r should In cancdled 


Paddy's Market 

P ADD> 'S Market was ih. ei,lh«|uial nam. 

for an open-air niaikel of peddlers and 
lelHil vendors doing business on one of the 
public streets in New York fity With the 
inevilablu march of progress the market 
was forced to move from one location to 
another and finnlly was not permitted to do 
business on the public streets. The peddlers 
and viiidois had formed an association un 
der the name “Paddy’s Market Produce 
Dealers and Merchants Association, Inc." 
and when the market was no longer per¬ 
mitted to do business on the public streets 
the Association rented premises neai its 
former outdoor location and the Association 
in turn subleased space to its members 
Thereafter several individuals engaged in 
business under the name of “The Original 
Paddy's Market"’ and the Association filed 
suit against the individuals to restrain them 
from using the name on the grounds that 
It amounted to unfair competition On mo¬ 
tion of the Association, an injunction was 
granted against the individuals restraining 
them front using the name “The Original 
Paddy’s Market,” 


Pride vs. Modesty 

P ROUD thougli wc may be, our natural 
modesty places a certain restraint upon 
onr announcement that onco again Scien¬ 
tific American was one of the determining 
factors in a suit for patent infringement 
and as a result was instrumental in saving 
the United States Government from paying 
profits or damages in a suit for patent in- 
frittgemenU ' 

A «idt for infringement of a patent re- 


lutiiig to aeiial bombing was brought in 
llie tiourt of Claims against the United 
''tales Government. The patent in suit ri- 
latid In a method of dropping bombs where¬ 
by the aircraft was pointed downwardly in 
a generally vertical direction and the bomb 
was dropped while the aircraft was in this 
position, iheieby reducing to a minimum 
the horizontal moment which is ordinarily 
imparted to a bomb by an aircraft flying 
in a horizontal direction. It will bo appre- 
cialid that in aiming bombs many diffeient 
factors must be taken into consideration, 
one of which is the velocity of the plam 
when the plane is flying in a substantially 
horizontal direction. It was contended in 
behalf of the patentee that he hud eliminated 



“Fig. 7.—Making a dive toward the 
target. Leaving out wind-pressure, 

A would bo ibe airman’s point of 
release to hit tbe target while go¬ 
ing 40 miles an hour. If, as shown 
also, he preferred to nose-dive to 
half-altitude, B woold be his ef¬ 
fective point for letting go his 
homb.” Quoted from ScientifU: Am¬ 
erican Supplement. April 22, 1916 

the factor of hortzoolal plane velocity, or 
had, at least, reduced it to a minimiun 
On behalf of the government it was con¬ 
tended that the method of bombing de- 
scrilied in the patent had been dcsenbed and 
published many years priur to the date of 
filing the application for the patent and in 
support of this contention a copy of the Su- 
entire American Suppleaient of April 22, 
1916 was introduced in evidence. The Sci¬ 
entific American Supplement contained an 
article entitled “Scientific Bomb Dropping” 
which, among other things, stated; “If tbe 
aviator dives (Fig. 7) toward his target, ac¬ 
curacy of atm becomes easier, and effective 
work can be done without scientific iiistru- 


Imported PeRFUME-S 

T he Circuit Court of Appeals for the 
Seeoiifl Cireiiit recently rendered an 
upinion wbicb will be far-reacbiug in regu¬ 
lating the practices of the perfume industry. 

Perfume eunsisis of a cumpiiiind or cun- 
eentrale ineliiding essential oils, flower es¬ 
sences, and animal matter or chemicals, 
wbirb are bli nded together in varying pro- 
poilioiis in aicurdance with the formula of 
various perfiimcis. This perfume compound 
18 a somewhat oily, lieavv liquid which, while 
used oceasionally commercially, is not sale¬ 
able to the public until it has been diluted 
with alcohol. When the perfume is applied 
the alcohol evaporates and leaves the per¬ 
fume rompoiind or concentrate in minute 
quantities. 

It has been tbe custom of leading per¬ 
fumers to impuit tbe compound or concen¬ 
trate into the United Slates and to dilute it 
with alcohol here. Perfumers adopted this 
practice beraiiBc the coitcenlrale or com¬ 
pound may be, imported considerably 
iheaper and the savings in riisLoms diitiea 
are siilisiaiiliul. This product has been sold 
quite generally us un imported perfume or 
merely with the nanie of the perfumer and 
the words “Pans, France” or “Paris and 
New York.” 

The Federal Trade Commission has is¬ 
sued a number of complaiiils against leading 
perfumers charging that this practice con¬ 
stitutes misbranding under the Federal 
Trade Commission Act. 

One importer appealed to the Circuit 
Court of Appeals from an older of the Fed¬ 
eral Trade Commission direrling that it 
diseonlintie marketing perfume so prepared 
as imported perfume. It was argued that the 
nleohol was merely a carrying agent and 
dilutant and that it had no eflect on the 
finished product, that the essential portion 
of the perfume—namely, the perfume com¬ 
pound --was what the public was interested 
in, and since this was imported iho perfume 
eoiild properly be sold us an imported 
product. 

The Cniiit of .Appeals held that the con- 
cenlraled compound was not what the pur¬ 
chasing public normally understood as 
perfume, and that the addition of the alco¬ 
hol (which coiislilules from 80 to 9S percent 
of the finished product) was a manufactur¬ 
ing step necessary in order to sell the per¬ 
fume to the public. 

As a result of this decision it will be 
necessary for manufacturers who add al¬ 
cohol or other diluting agent in the United 
States, to place a statement upon the con¬ 
tainers in which the perfume is sold, to the 
effect that the perfume concentrate or com¬ 
pound was diluted with alcohol in the 
United Slates. 
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gor MEN 

who want to become independent 
in the NEXT TEN YEARS 

I N thi* Spring ot 1949 two business men will be sitting in a mid-town restaurant. 

"I wonder what’s going to happen next year,” one of them will say. “My business 
is fine now—but the next few years are going to be hard ones, and we may as well 
face the facts.” 

'J'he man across the table will laugh. 

“That's just what they said back in 1939,” he will an.swer. “Rcmemberi* People 
were looking ahead apprehensively—and see what happened' Since then there has 
been the greatest growth in our history—more business done, more fortunes made, 
than ever before. They’ve certainly been good years for me.” 

He will lean back in his chair with the easy confidence and poise that are the hall¬ 
mark of real prosperity. 

'I'he older man will sit quiet a moment and then in a tone of infinite pathos: 

“I wish I had those ten years back,” he will say 


• Today the interview quoted above is puiels im.iRi- 
nar> But be assured of thi.s—it will come true. Right 
now, at this very hour, the business men of America are 
dividing themselves into two groups, represented b.\ the 
two individuals whose words arc quoted A few years 
from now there will be ten thousand such luncheons and 
one of the men will say 
“Vvi gdt wluit I zvanted.” 

And the other will atiswei. 

“1 zcish / had those ytars bat k.” 

In which cl.iss are vou putting 
yourself? The real difference be¬ 
tween the two classes is this—one 
class of men hoiie vaguely to be 
independent tnmrtimt, the other 
class havi coin meed themselves 


CONTRItUTORS TO THE COURSE 



that they can do it within the next few years. Do you 
believe this’ Do \ou care enough about independence 
to give us a thance to prove it ’ Will you invest one single 
evening in reading a booklet that has put 400,000 men 
on the road to more rapid piogress.^ 

This booklet costs you nothing—and for a good reason. 
It IS woith only what you make it worth. It explains how 
for more than thirty years it has 
been the privilege of the Alexan¬ 
der Hamilton Institute to help 
men shorten the path to success; 
to increase their earning power; 
to make them masters of the 
larger opportunities in business. 


iLEXiNDER HAMILTON INSTITUTE 


Colby M Chester, Jr 
f hanman of the botrd 
General Foods Gorp 


"PORGING AHiAD IN lUStNKS" in an intereitin^. 
helpful tNKikiet It iR yours for the asking S«nd for tt. 
MtuHurc yourself by it Look clearly, for a few moments, 
into your next few yrars. Whether or not you will follow 
the path it points is a matter that you alone must decide 









T he automobile, airplane, trac¬ 
tor, bus and truck engines of 
America not only have a tremen¬ 
dous appetite... but they are fussy 
in their tastes, too. They will de¬ 
liver only the performance that the 
anti-knock quality of the gasoline 
you feed them permits. 

That’s why tetraethyl lead is, to¬ 
day, almost as important as gaso¬ 
line itself. Just a small quantity of 
this powerful, volatile liquid added 
to a gallon of gasoline improves its 
anti-knock value. It acts to pre¬ 
vent the annoying, power-wasting 
“knock” or “ping” that years ago 
threatened the development of the 


modem high-compression engine. 

As the active ingredient of the 
anti-knock fluids made by the Ethyl 
Gasoline Corporation, tetraethyl 
lead is now used by oil companies 
in the United States and Canada 
to improve more than 15 billion 
gallons of gasoline a year .. . over 
70% of all motor fuel sold in these 
two countries. It is this “leaded” 
gasoline that is helping modern 
high-compression enginesgi ve more 
power with less weight, run farther 
and faster on less fuel. 

At the right you see what tetra¬ 
ethyl lead means in the perform¬ 
ance of your automobile: 


TOMY EVERY CM MRS 3 GRADES OF KRFORIIMNCE 

Because there are different grades of gasoline sold 
today, your car has different grades of performance, 
depending on the gas you buy and the spark setting. 
Use the chart below to help you make your choice: 

fl BBST PBNPORMMNea—with gasoline marked 
“Ethyl” on the pump or globe. It is highest in anti¬ 
knock and all-around quality. Contain! enough 
"■tiitraethyl lead so that your engine’s spark can 
be Afiwnrnf closest to the point of maximum power 
and economy without "knock” or "ping.” 

IBm which permits the spark to be considerably ad- 
vanced without "knock” or “ping.” Moat "regu- 
lar” gaaolinea now contain tetraethyl lead, as 
_ shown by the “Lead" signs on the pumps. 

POOR PBRfORMMMR—with low-grade giaoline, 
poor in anti-knock quality. With low-grade gaso¬ 
line in a modem car, theengine’ssparkmust betv- 
which means /♦« of power and economy. 


featurins Walter O'Kaefe, Andre Kosttlanen'Oreheitra 
, , Kay Thomiwon and Rhythm Singers... Celufflbia 
Brasdimsting Syitsm, 9 p.m., £.S.T. ' 
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psittarnais, rarrled liy pan ole and related spet-ies 
of birds. Hriirc, nowadays, parrots ore very care¬ 
fully walclied to prevent u recurrence of the dis¬ 
ease which is discussed in the article on page 282. 
Our cover drawing shows John Regan, Keeper 
of the Bird House of the Philadelphia Zoo, swab¬ 
bing the throat of a parroL while Patrick Con¬ 
way. Assist.nit Keeper, holds the bird. 
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PLASTICS. PROBLKMS AND 
PROCESSES 

By Oalf E. Manspeiger and 
Carson W. Pepper 

T here has long liccn a nri cl fur jii'l 
ciinh a book as ibis, wbiib lilU lb<* 
hobbyist ur fxprrimenltr Imw to maki- all 
sorts of objects from raoklnl plasiics. This 
volume not only diseiis'cs tomplclcly tin- 
method of working such idaslics, but also 
gives a large nnnibir of plans, carefully di¬ 
mensioned, for making many deroralivc 
pieces, such as disk sets, caiidb sinks, domi¬ 
noes and dice, book ends, drawer pulls, tabh 
lamps, napkin rings, and many oihirs <187 
pages 6Vi by will illo>tuitid )-— 

jiosipiiirl--f !> ]l 

CONSTRCCTIN E METAl.MORk 
By Jamc^ II. Arons 

W E iniglil say ihal tins soliime should 
b( a csinipamoii pnte to the one im- 
iiiidialely above It also tills how to make 
most attractive puns sm h as lamps, i andh- 
slieks, coal longs, and suth«pra< Heal things 
as sohhring irons carpenters’ b>vel gagis, 
and lea ki tiles all in metal ^ e would ehai- 
aeltiize tins a “nnist ' book for all aiimlenr 
metal workers (115 pagi s, 7'j bv 10, will 
illiisiraltd ) - Si 10 posiiiaid - A. 1) M. 
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a commeirial appliialion of the former. The 
mam part deals not superfic,ially but at close 
grips with the laws governing the piopaga- 
lion of elastic waves in the < arih s mail rials, 
the cliaracleiislics of instriiiiii ills for re- 

I Hiding eailh vihralions and the important 
types of inslinini n|s (sjieeifie sirucliiral de¬ 
tails omitted, howiverl, the practical study 
of carlhqimkes with ihiir cause and dis- 
tiihiition, and the interpretation of si isino¬ 
grams The fundamentals of piinciples and 
pioccdiires can be maslircd by teach rs who 
liave stiidii'd Irigoiiomelty. and the book will 

II i|iiiii study for most rc adi rs it isn t some¬ 
thing that can be romped through, but is 
iiiiaty and solid It is. Iiowivii such a wink 
as has not picvioiisly bei n uvailalile to the 
amateur si isrnologi't. i l.M) pages. S'l by 
R'l. 185 illustrations) t.610 posipaicl 

if (, I. 


RADIO TROl BI E'slIOOrKRs 

HANDBOOK 

By Alfred A Ghirardi 

P Af KED into the pages of this laigi I.k 

Is a trimeiiclcnis ainoiinl of data which 
will he of use to the progicssivi ladio service 
man u“ well as to those whosi inleiesi in 
ladio cariies over into a study of modern 
reclivers, then rare and repair The mali- 
iial IS presented in 52 sei lioiis ananged from 
■(use Hisloriis’ for common troublc-s in 
2ili models of radio rei i ivers through 
trouble shooting churls, si rvii mg portable 
sound reroidi rs and automobile radio sets to 
tiansformer disign charts, tiilu data and 
dirielory of manufacturers. <1.100 pages, 9 
by 1P(> iiii'lus, drawings and taholalioiis ) 

Ki 25 postpaid — 4. P. P. 

I’HMTKAI SEISM010(,\ AND 
SEISMIC RKOSPEI TINC 
/Iv I n Lrii 

0 1 the tolal ronlent of this VIIV piiiiliiul 
hook, five sixihs an divolicl to seis- 
mology and one sixth to si ismic jirospei ling. 


of ibe books reviewed in this dc> 
partment. Prices quoted include do- 
inestic postage. Foreign prices ore 
necessarily higher due to increased 
shipping charges. 

SCIENTIFIC AMERICAN 

24 Weal 40th Street New York, N. Y, 


El'NDAMENTAI PRINT IPI 1 s ()| 
PIIYsR s 

II) Hetman C Ihil anil ft illatd II Hennell 

A I NlVI-RsITY physics i, xlhook maiii- 
Iv for I ngineering sludeiits, stiRer lliaii 
many and bas<-d mainly on the ealciiliis It 
IS not clesigni cl foi reading but for plugging 
The tnalminl runs mme to mathematics 
than to winds (631 pagi s, 6 by 9 iiiihis, 
i’ll illiisiialions ) —$5 10,postpaid -16/ 

INTRODl (.TORY fOLl ELK PHYsK s 
Ih Osttnhl BlailiUood. PhD 

A REtHNNERS’ course for mature stu¬ 
dents of physics who do not, however, 
(ilan to become engineers and do not wish 
to go far in depth or detail in to use mathe¬ 
matics sillier than the vc-ry simple algebraie 
iiliialions occasionally sprinkled in It is 
full of homely illusiraliiins of force, i iiergy, 
and so ,111, from things around us, such as 
till- motor car. (487 pages, 6 by 9 inches, 
iiiiineroiis illusiratiiins ) —$3.60, postpaid — 

4 6 / 

OH DOf.TOR! MY FEET! 

By Dudley }. Morton, M.D. 

F oot sufferers may throw away arch siip- 
porls, slop exercises, leave ugly special 
shoes in the closet’s darkest corner and, by 
getting their leet X rayed and applying the 
fundamental science — essentially simple 
engineering—so clearly set forth in this little 
book, learn the basics of the successful treat¬ 
ment of this orthopedist. He is an Associate 
PiofcHsor of Anatomy at the College of 


Physicians and Surgeons, Columbia Uni¬ 
versity, but your reviewer remembers him 
best as a scientific aiilhorily, widely recog- 
nired, on ihe evolution of the human fool. 
It would appear that even the average physi- 
c-ian has given but little thought to led, 
while the sboeman's approach is often siipc i 
hcial (116 pages, 5 by 1% inches illiistraled 
with \-rav photographs)—$1.60, posipaid 

— 4 C I. 

MARIHLANA 
By Robert P. ff'iilmn 

H ashish, or marihuana, is the plant 
used in “reefer" or “Mary 'Warner 
cigarels, fast bc-ioming a scK'iologiisi proh- 
li in This 1' ,1 1 ompichinsivc general soiiri/ 


“So You Want to Take 
BETTER PICTURES” 

By A, P. PECK 
Associate Editor 
Scientific American 

F 'OIt the canicra owner who wants to 
get the best results, vet tiocs not want 
to lose himself in a marc of uniiccrs- 
sarv and often untried theory. This 
book will save voii time and monev bv 
putting von on the right track to bet¬ 
ter pietures, no matter what eanicrii 
voii use. $2.00 plus 10 rents postage. 
Sec also nd on page 3.T0, 

MI NN & CO., INC, 

24 West 40th Street New York Citv 


of informalion on iiiuriliiiaiia smoking - iis 
hislory, disiribiitioii, prcseiil staliis in this 
(onnlry, its menace, also the plant source, 
technic of its tisi, with vivid or lurid di- 
M'liplions of ihe hashish experienee, ami 
ariile and elironie i fleets; also ils legilimati 
therapeiilic appliralions, pharniureulicul 
and chimieal eonsiderations relating to tin 
diug, (hemical composition, and tiomcncl.i 
liirr (233 pagcv, 6 by 9 inches, 17 illiislia 
lions.)—$310 poslpaid.--4. 6' I. 

.sf.IENCE EXPERIENCE.S WITH 
l.NEXPENSIVE EQUIPMENT 
By C.arleton John Lynde, Ph.D. 

A COMPANION book to that small vol 
lime “Science Experiences With Home 
Equipment” which has enjoyed a very large 
sale. This one deals with physical principles 
that when practiced by the amateur in the 
home savor of magic to the observer. A few 
examples are* How to remove a bottle rork 
without touching it; Centrifugal force 
demonstrated with an egg beater; Lifting 
a bottle with a soda straw; Making bubbles 
that float and burn. Each of the 200 experi¬ 
ments is well illustrated with several clear 
drawings. (25.5 pages, 5A4 by 8.)—$1.70 
posipaid_ F. D. M. 
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OUR POINT OF VIEW 


Modern Alchemy 

A re American research diemists 
. asleep.'’ Arc their efforts puny in 
comparison with the efforts of cliemists 
ahioad.'* Are the self-sufficiency drives of 
•.(ime foreign nations—to discovei lahora- 
lory-itiade pioducts to supplant impoil- 
or eke out a diminishing native supply — 
piilting to shame the Ameiiean denio- 
eiatic system of free enterprise.'’ 

Snell qiieslions have been asked often 
and us often answered—in the negative 
Dr. C. M. A. Stine, of tlie diiF'ont Com- 
luiin, answfTed them again rectnilv in 
j talk which emphaticully stated that 
‘ no nation anywhere, whatever its form 
of government, has surpassed this roun 
try either in the quantity or quality ol 
the new inutenuls of its indiisliial sii- 
emt ’ American chemical products now 
repiesent half the world’s output ^Ve 
have established our self-sufficiencv in 
dves and most drugs, we make niliates 
fiom the air and camphor from southern 
tuipentine; and silk, bristles, and gut 
may some day cease to be iniporti d 
pioducts for we have a new synthetic, 
iivlon, which can take the plate of all 
three and can as well be made in sheets 
and solids. Several rubber substitutes aie 
available to give vital aid in an emei- 
gency, and if we were faced with a 
shortage of wool, we could make a sub¬ 
stitute from milk from a formula alreadv 
known Indeed, scanning the chemical 
field we find that practically everything 
announced—with the layman corres¬ 
pondent's usual awe—from Europe is 
already an accomplished fact in Americ i 
hut simply not commercialized because 
we are not economically bard up. or else 
is in the laboratory ready to emerge when 
needed. 

Dr. Stine’s statement that “moie than 
200,000 com]>ounds wholly new to man 
have emerged from the chemical lalror- 
utoiy in less than a quarter century,” 
confirms this writer's contention that we 
have entered upon a synthetic chemical 
age. Moreover, it bids fair to surpass in 
spectacular accomplishment, in economic 
importance, and in social values any other 
comparable period through which man 
has passed. Already, gigantic industries 
have been built on some of the new chemi¬ 
cals—rayon, plastics, and now comes 
nylon—while a host of smaller ones have 
grown up around hundreds of lesser 
chemical developments. Other industries 
will certainly spring from the new prod¬ 
ucts now being worked out painstakingly 
by thousands of our most brilliant chem- 
ists. Their 'bticcess is assured because 
their approach is right; they have ceased 


looking upiiji wood, coal, mt tdl, fibers, 
and the liki as raw materials and have 
gone further backward to basic elements 
They now woik primarily willi carlMin. 
oxygen, hydrogen, and nitiogeii—-Irom 
the air, water, soil, from coal and many 
forms of plant life The superabundance 
of these elemenl.s promises, m our opin¬ 
ion, long life to the new .Synllielic Cliciii- 
11 ul Agi-.—E. I) M 

Safely for Private Fliers 

T R.\GKI)Y hlulked two young avia- 
toia reeenlly—-and caught up willi 
Ibim in a fog over Long Island. New 
Yolk And the truly unfortunate part of 
the wliolc affair wa^ lliat flieir deaths 
could have Im-cii avoided vvilb facilitn's 
that are available but weie tioi in use at 
the time If it were compulsory that pii- 
vate planes be equipped lor two-way radio 
eommiinication, it is «|uite likely that 
these two young men would still be alive. 

The way it all happened was this; 
Having rinUd a plane for a week-end 
trip, the fliers slurled from a point m 
Goiinectieut and headed for Long Island. 
The weather was good at the point ol 
take off and flying was uneventful until 
fog was eiicounleied ovei Long Island 
Ciieling lower and lower in an effort to 
get their bearings ot make a landing, a 
wing-tip struck a water tower and the 
plane dashed to the giouml 

VI liile it is true that weather re|)orls 
could have been cdilained il these men 
had landed at one of the large airports 
111 Connecticut, such information was 
not available at tlieir starting point. 
Without radio equipment they could not 
obtain leporls eii roule, and thereby lus 
the point of our plea. Simple, light¬ 
weight, relatively inexpensive two-wav 
radio equipment is available foi air¬ 
craft use It enables the pilot at all times 
to keep in touch with ground stations, 
to know in advance what weathei con¬ 
ditions are ahead of him and thus to he 
prepared for any eraeigcncy. Knowing, 
for example, that theie is fog at the aii- 
port toward which he is heading, he can 
fuin back or land safely at a neat by field 
There is nothing new or untried almut 
aircraft radio. It is in daily use by aii- 
transport lines. It has proved its value 
times without number. But there is no 
rule or regulation that makes its use on 
private planes compulsory. Here is a job 
that the Civil Aeronautics Authority 
should take over immediately. With two- 
way radio equipment on private planes, 
especially those for hire, their pilots 
wrould have the same safety advantages 
as do those men wimse daily routine on 


tile air transport lines lias piled up such 
an enviable record of flights completed 
williout accident The radio weather re¬ 
porting system is in operation. The priv¬ 
ate Iber needs only to liave the necessaiy 
eijuipiiient Id make use of it. If be will 
not have it installed of his own free will, 
the CAA should sec to it that he does fot 
Ills own safety and for the good of avia¬ 
tion as a wholi- A. P. H. 

No Peace On Earth 

E arly m 1929, just a decade after 

the woild's pieocciipution with it- 
War Number One had relaxed sufficient 
ly to permit it to liecoiiie for the first 
time awdie of Piofcssoi Einstein and hi- 
fbeories, transatlantic cables announced 
that lie bud completed a new theoiy 
bringing under a single set of laws llie 
phenomena of electricity and gravitation 
In the intervening ten years the pres, 
had so surioiinded him with an ut- 
mosjiherc of mystery and romance that 
people flocked to bis Beilin apartment 
and Ft ail Einstein told repoiters that he 
was being diiven cia/y by the attendant 
piiblieity He ac(|uiied a worried and 
net vous manner and a defensive exterioi 
and pleaded that he bated publicity. 

The absurd antics of an absurd world 
struck liim as ridieiiloiis. So inflated was 
curiosity m this nation that one enter¬ 
prising New York newspaper went to 
the expense of cabling his publis'hed 
paper fiom Berlin—winch would not 
have been an unusual feat bad his written 
tiuory not consisted almost entirely of 
the most abstruse matliematicai hiero¬ 
glyphics eueli of which had to lie de 
set died at some length Ixicause there is 
no cable language for inullieinatics. 

In the meantime the great physicist 
bid behind the iron door of his attic re¬ 
treat, with bis piano and fiddle and small 
telesrojie, until the perseciilion waned. 

A few vears later another variety of 
persecution diove Professoi Einstein to 
this country, where be thought persecu¬ 
tion would end. yet he never has been 
quite able to escape it. While the dozen 
reporters who are themselves .scientifical 
ly backgrounded have liehaved admira¬ 
bly, others have continued to bombard 
him with such questions as ‘‘What do you 
think of American women?” 

Now he has announced another try at 
the field theory and in doing so he has 
actually been forced to leave his iiomc 
and hide from the hounds of undesired 
publicity. Our national nosiness drove 
Gil. Lindbergh from his native land: 
Are we now to drive the great physicist 
away again or else crazy?— A. G, /. 
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50 IfEARs Ago in ... 



(,ANAI —“Till- nioHl «erioii* Itamrc nf tin \iraiapiia lanal iirojpci, 
in a ninirarling and financial ai-n-.!, i- lln- Rii-al rock ml al llif 
casltin divide, ^ niilch lonj! and aiiragiiij! 120 feel dei p by 80 fl 
wide on I he bnitom, conlaining in all -onie 7,000,000 cubic yds, 
of material, or say iW cubic yds pn lineal foot 


I’RIN TINI. “Ingbsli and Siolili luaiiiifai Iim rs of niarbi 
beginning In find oiii ibal (nolwitlislaiidmg then proverbi 
diet lo niuny ibings Aineriianl llieir laialogiies ran be«l 
Iraird on Ibis side of tin Allaiilir. and manv firms are now 
gelling ibc ingraving done in ifiis loiinlrv bnl also tlie p 


WATER—“One of ifie grandest engineering works of modern limes, 
iinderlakeii by ilie ( orpoialioii of Livtrpool lo supply ibal city and 
Its suburbs wilh an abondance of llie piinsl water fioin a seqiiislered 
valley liigli up among llic mouiilaiiis of Noilh Mrales, is now ap¬ 
proaching Its sucicssful rnnsummation Tbe slonc of wliicb llie 
dam IS built was taken from a quarry iiboiil a mile dislanl. lo the 



BOSTON -“The Bosion Herahl says that oiu tliiul of Bosie 
lesting on spiiiee stills, some 112 (l long, ihoiiph in ordini 
a length of dO feel is siiflii lenl Hut in ii lUiii localities ‘mi 
oimr which reqiiiic Jules of over 100 feet in kngih lo re 
boltom 

BTRLS—“Burls, usid in making viiuers with lemarkabl 
Iricilies of grain, are i xi i< si i ni i s ihal grow iijioii vaiio 
such as the walniil, losewood, mahoguiiv, oak. and ash Tin 
from 1000 In 60fH) jioiiiids, and tin laigisi and best roini fi 
si,i anil ( 111 ussia, and cost m tin rough fiom J i lo 10 i eiils a 

RABBI I's—“It IS staled thai M I'asteiii s pl.tii of ixieii 
rabbits by iriiuiilalion wilh Iraiisiiiillalile viiiis has jiiovid 
failiiii III Aii'lialia I fit lewaid of 1(H) (XHI dollars offiiii 
N S Ik govilntiiinl for an ifTeiiive mode of disiioviiig the 

TEEM*IIO\ES_"7'/ie l/ii/iin/ /‘/ew s«vs th,,e i* talk .. 
mg telephones lo ll« mb elioiis waids of the Ereni li hospiials 
enable ihe sii k jieojili isoljiid in then eonlagious sufTeniigs 
till cuinforl of luaring llitir relalivis voni's wilhoiil any iisl 
viMiig infection by on iiiteiviiw 


iiorlli . The stone was too hard for pit k work . hainnier and i liisi 1 
or liamiiier and si I, were, therefore, almost exrlusively u»ed When 
brotighl lo the dam hy loromotives and wagons luimmg on a .1 fool 
gauge railway, they wile liflid inlo posilion by steam tianes and 
deposited on a bed of Poilland cemtnl moilar . . 'i'he total Jeiiglh 

of this liiigi masonry dam aeioss tin mouth of the valley is 1172 
It cl. Its grialisl lint kill ss al the base is 120 feel, its height, fiom 
iht lowest part of ihe foiiiidalioii to tin para pi I of the carnage road 
on the loji. Is ](il feel " 

.STEAMER —“ I he first trip of the new passenger siiainer I'nriinn, 
of the Eall Rivei line, fiom New link lo Newport, via Long Ntand 
‘souml. was madt April 21, with much smeess She allaiiied a spied 
of ovei 20 miles an hour with (t'l iioiiitds of steam When hi r m w ma- 
I hiiti rv IS worked down and full power applnd. which is 110 pounds. 
It Is belli vid she will surpass m veloiily any passenger boat afloat ’ 


MILK—“It IS said flesh milk mav be presirvtd mdefinilely 1 
mg It and maintaining it in tin frozen stale iiiilil wanted 
Many of the steamers now sailing on distant voyages arc | 
with Bleam refrigtralors, in which milk and other foods may 
be preserved foi any lengih of lime” 

E.lf'FI I — “'there arc three systems of elevators to be nsec 
Eiffel tower From the gioiind lo what may be called the fir 
where gieal restaurants will he esiahlished. there will he f 
vators, two of the Otis pattern and two of the system of Ron 
babi/ier. and I epape From this slory lo the next onr, al 
feci from tin ground, the Oils i levators only are employed 
of the legs of Ihe lower The lop lift, a vcriital distance 
leel. Is made by elevators on tin !• doiix system, in whieh 
riagi IS worked by an enoimoiis piston Those who go ah 
distance In the laiileiii will have lo iliiiih a spiral siaireiise 


Vf AF1 Sllll’vv—‘Acrording to a careful estimate, the number of 
war ves-ils laiini bed last year by the naval Jiowcrs of the woild 
was 0(1, while mori ihaii KKI wire biiilibng when it closed England 
lid, with IA vessels laiinc'hed and 28 building. F'rance laimebed 9 
.ind laid down I'l. Russia laimehed 2, and began 10, Ltrmany jiiil 
fl vessels into the water, and ordered or laid clown F. Italy launched 
10, and laid down 18 .lapan ordered 8, and launched J. ihi 
Lulled 'states la iiiehi cl fi and laid down 6” 

IRRIf.ATION—"I'he Russian governnient derided abciiil a year ago 
lo commence somi irrigation works near Mery foi the purpose of 
lendcrmg the ciown lands mon suitable for the cultivation of cot¬ 
ton, and during the pieiiod which has since clajiscd the first pan of 
the aclieme has Im-cii completed A dam—30 feel high—haa been 
built across the river Miirghab, m the Merv oasis, at a distance of 
fifty miles from the village of fsiillanbiind, and the vast quantities of 
water which are collected m this manner are being distributed lo the 
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('How a Motor-Car Miiiilifaetuirr is Apjdying Spec 
giaphii Analysis lo Mass Bioduitioii 

CAn Kviilualioii of the Relalivily Theoiies, 20 Ac 
After the First Direct Test bv II P. Robertson, PI 

eWhat the World Powers aie Doing in tbeii T.iini R 
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tbe High-Speed Rail Ti.inspnilation Field. 

(kSulfapyridine Opens a New Era in Medleal Hisli 
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JOEL H. HILDEBRAND 


I N recognition of outstanding iiriiieve- 
nicnt in physical chemistry, I’rofes- 
sor Joel Henry Hildebrand, of the IJni 
versity of California, has received the 
William H. Nichols Gold Medal of the 
New York Section of the American 
Chemical Society. Professor Hildebrand 
Is the thirty-third chemist to receive the 
Niehols Medal, founded in 1002 “to 
stimulate original research in eheinisiry" 
In the lati Dr. William H. Nichols, ehai- 
Iti member of the Ameiican Chemiral 
Society, and leader of the chemical in- 
diistiy in this country. 

More than 400 scientists united in hon¬ 
oring Professor llihli brand, who was 
(itid for “his study of the soliihility of 
non electiolytcs ” The scientific aceom- 
[dishments of the medalist embiuie moii 
than dO years of reseauli on Iniiiid and 
solid solutions. 

I’lofessor Hildebrand is niternution- 
ally known in the broad field of physnal 
• In iiiistry. More than that, he has been 
one of our few contempoiaiy real teach- 
( rs of cheniislry. His public service has 
been of the highest order. Ills woik in 
(In-mical warfare ha« contributed great¬ 
ly to our national defence, both in the 
held and in the lalwratory. His whole life 
has been one of service to science and tin, 
public weal. 

In re.sponding with his medal addres. 
on “Order and Disorder in Pure Liquids 
and Solutions,” Professor Hildebrand 
declared that “the shapes of molecules 
have impoitant effects upon the propel- 
ties of pure liquids and the solubility of 
one in another. 

“The molecules of mercury, for exam¬ 
ple,” he explained, “are spherical, those 
of paraffin are shaped somewhat like 
sausages, those of benzene are flat hexa¬ 
gons, while water molecules are right- 
angled. 

“Liquids and concentrated solutions 
have been much harder to deal with than 
gases or solids. Some of the earlier the¬ 
ories pictured liquids as analogous to 
gases, others as quasi-solids. Recently, 
however, the efforts of a niimlier of com¬ 
petent investigators are combining to de¬ 
velop a general theory of the liquid state 
more in accord with the actual properties 
of liquids and solutions. 

“Light recently thrown on the struc¬ 
ture of liquids has been largely respon¬ 
sible for this progress. The scattering of 
X rays has been a most powerful means 
of revealing structure, not only of solids, 
where a large body of knowledge has al¬ 


ready III en dccumiilated, but also of 
liquids In the case of solids, a lattice 
structure is revealed, but with liquids the 
structure is best expressed by a so-called 
‘di.slribution function,’ a wavelike curve 
which expresses the frequency at which 
molecules are found at different distances 
from any one molecule arbitrarily chosen 
us a center of reference. 

“An artificial model has been con 
structed, which corresponds closely with 
the structure of mercury as revealed by 
X rays. The model consists of gelatin 
balls suspended in a solution of gelatin, 
which has been boiled to destroy it- 
jiower to set.” 

During the World War, Professoi 
Hildebrand was first commissioned cap¬ 
tain of the Ordnance Reserve Corps, then 
major and later lieutenant-colonel in the 
Chemical Warfare Service, As director of 
the Chemical Warfare Service laboratory 
at Puteaux, near Paris, and as command¬ 
ing officer of Hanlon Field, near Chaii- 
mont, he played an important role in 


organizing the Aniei icun lC.\peilitionary 
Force Gas Defense School and the ex¬ 
pel iniental field for gas warfare research 
under piactical conditions, for which 
he received tlie Distinguished Service 
Medal. 

He suggested to the United States Bu¬ 
reau of Mines tlie use of a mixture of 
helium and oxygen in place of air for 
divers and caisson workcis to nrevent 
the dangerous caisson disease or “iM-nds.” 
The effectiveness of this artificial atmos 
pherc was recently demonstrated by Max 
Nohl, engineer, with the collaboration ol 
Dr. Edgar End, physiologist of Mar¬ 
quette UniviTsily, III increasing the rec¬ 
ord for deep diving by 100 feet. 

Professor Hildehiand is a member of 
the National Academy of Sciences, a past 
president of the American Physical So¬ 
ciety, and a fellow of the American As¬ 
sociation for the Advancement of Sci¬ 
ence. He is president of the Sierra Club 
and in 1936 managed the United Stales 
Olympic Ski Team 






NERVE CENTER 

OF THE “YANKEE CLIPPER” 


I ARGEST aircraft in the world, the Yankfe Clipper, 
■i designed for transoceanic passenger service, is 
the first of a fleet of six being built by Boeing. The 
ship is an all-metal, double-deck flying-boat powered 
by four ISOO-horsepower Cyclone engines. She will 
accommodate 74 day passengers or 40 passengers in 
Irerths. All engines are accessible for servicing or 
repair during flight. In the photograph is shown the 
Engineering Officer at his post where are grouped the 
instruments and controls for the power-plants. From 
this point he can communicate by telef^one with any 
of the Flight Orders at their respective stations. 


278 






How Safe Is Air Travel? 


Kapifl Advance in Air^Transport Operatiuii»> Ha»t 
Been Made Possihle by Applied Research That Aims 
To Take Every “If*" Oul of Air Travel 

By K. K. JOHNSON 


T HK (|ii<‘stiitn, "How .Safe is Kl\ 
mg'” is in the mindi. of ‘JO pcreeiii 
of the |ieo|jJe loda\ who do not travel 
1)> air, fear of flying is the reason given 
hy all hut 10 percent of non fliers when 
tliey are asked why they do not travel 
hy air. 

This fear is wholly out of proportion 
to the actual risk involved in iiKwIern an 
transportation. 

It IS predicated on ignorain l of the 
lapid advancement in air-transpoit opera¬ 
tions. It is exaggerated hy imaginaiy eon- 
ceplions of the inherent and natural oli- 
stacles to flying in the form of air pockets, 
tail spins, and other bugabiMis It Is ag¬ 
gravated by dramatization of airplane 
accidents--airline, private flying, mili¬ 
tary, and otherwise- which over-empha- 
sizes the extent of airline accidents. It is 
being gradually eliminated by educating 
the public and familiarizing them with 
the facts of the case. Complete publii' 
acceptance of air travel will come sooner, 
perhaps, than is expected, because of the 
speeding up of visualization facilities for 
the exchange of thoughts and ideas, and 
liecausc aircraft manufacturers and ac¬ 
cessory producers are going persistently 
about the job of taking every “if" out of 
air travel. 

In 1938, the airline accidents claimed 
25 passenger lives in air-transport planes 
in regular scheduled operation and flew 
22,445J)19 nyOes per fatality, a mileage- 
per-fdtality increase of 88 percent ovei 


19.17 when 4(1 pasneng* rs wi-ie killed dm 
ing a yeui that schedule*! plane-, flew 
11.915,079 passM-nger-miles per fatality 
Six times as many jieople were murdered 
in Chicago during 1938 a-s were killed in 
all of the domestic air-transpiirt a*-*-ident' 
during the same year. 

The airlines' rerord is one that stands 
up well undei close scrutiny and attest' 
the success of engineering coneentration 
on those factors which In the past have 
contributed to aiiline troubles. In barelv 
more than ten years -air transport last 
year celebrated its tenth annivt-rsary of 
air passenger service in the Unite*! States 
- -the airlines have incx<irably eliminated 
obstacle aftei obstacle in the pathway *d 
the highest possible rale of operating *!*■- 
[lendabilify 

M echanical failpre was a fre¬ 
quent factor in flying ten years ago 
This c*>vered a multitude of troubles, the 
principal one of which can be considered 
a# engine failure. In the early days of 
single-engined operation, engine failure 
was a fairly common occurrence and it 


meant at leu'l a fort ed landingon tlu spot. 

\iiothei luiise of earl\ day accidents 
was getting lost, which paved the way foi 
such accident-causing situations as get¬ 
ting off the airway and getting into tei- 
tain eonsnieialily higher than that on the 
rout*-, running oul of fuel, and so on. 

The problem *if radio static, whieli may 
cause the pilot to get lost b\ interfering 
with his use of radio navigating and coni- 
moniratiou facilities, has figmed promi¬ 
nently in (ertain accidents. ^* allicr like¬ 
wise lias long been a trouble-maker for 
aiilim-s - ice. fog, unexpected high-velo* 
ily winds at upper elevations and s«i on. 

These, tlien, have been the principal 
causes of atciderits. engiin and other 
mechanical failures, failure of the liu 
man element, and w*-ather Hut many 
things have been done about these condi 
lions in the last few years both in the de¬ 
velopment of facilities specifically in 
tended to eliminate acrident causes and 
m policies and practices designed to 
neutralize the human element as the im 
portant factor which it has been in the 
past. Consider mechanical failiiic. foi 
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A laboruloiy »ct-up foi irpating m.iii-in.ide 
Ur (nr uep in Iciting iiiririifl iiidin rquiimi 

example Modern aircraft engines are 
tiuly htandards of preciMon and me¬ 
chanical efficiency Instead of engine fail¬ 
ure being frequent, or even occasional, 

It is very infrequently experienced in 
modern airline operation Furthermore, 
there are two engines on modern trans¬ 
port planes, each capable not only of 
sustaining flight, but also of enabling the 
airplane to climb as high ns two miles 
above sea level. Thus, in the event of the 
failui c of one engine, the modern an liner, 
unlike the plane of 1928, can continue 
with adequate power pioduced by the 
other engine. In every other respect theie 
has been mecliaiiical rt fiiiemcnt and ap¬ 
plication of precision woikinanship to 
I he point where the modern airplane is 
an exlraoidinariiy efficient piece of 
equipment constantly maintained in that 
(ondition hv the opi rating machine. 

T he questions of weather and human 
element more or less go hand in hand 
It is the iccognition of weather condi¬ 
tions and the use of judgment in dealing 
with those conditions ratio r than the 
presence of the conditions themselves, 
tliat deteiniim the cflcct of weather on 
airline operation Foi example: Today’s 
airplanes are equipped with efti lent de- 
inng equipment in the foim of hoots 
along the leading edges of wing and tail 
surfaces, as well as spinm-rs and fluid 
de-ieing piotection for the [iropellers 
However, under cxtremelv severe icing 
airplanes with this [iroleclion 


an still g 
Moderi 




tent explains the high safety 
record attained by domestic 
airlines last year. The recog¬ 
nition of the margins which 
are allowable on various 
equipment under various con- 
ilitions, and the constant ad¬ 
herence to the conseivative 
side of those margins, spell 
the success that is now attend¬ 
ing the advancement of 
United States airline ojiera- 
tions. 

Under certain weather con¬ 
ditions, static intciferencc is 
so bad as eompletelv to put 
out of commission all ladio 
contact with the ground, 
either by vou-e or by directive 
I adio-raiige signals Years ago. 
United Air Lines established 
a project to attack this problem of statu 
and uncovered information that paved 
the way for a solution that is as simple as 
It IS effertive After extensive research 
and expenmenlalion in laboiatones, both 
on the ground and in the air, a simple 
trailing wire device for the < laduation of 
static was devi'lojied and installed at tin 
(lose of 19.18 on all United planes and 
made available for installation on olhei 
airlines By pressing a button which ri- 
leases the wiit from the tail of the air- 
jilane the pilot can eliminate the noises 
that lange from sounds simulating bacon 
fixing over a hot fire to the crashing of 
») mbals 

The miportame of this development 
to the safety of air transportation may 
be beltei appieciated by i calling that 
certain aeiidents have been «aiised di¬ 
rectly and indirectly by lack of su< li pro 
lection against static. Now this simple 
length of wire, with one end atlaihed to 
the metal tail of the airliner and the 
other to a paper drinking cup, which 
jiarachutes the wire out into the slip 
stream and holds it extended, sends this 


once paralyzing static streaming off 
harmlessly into space, keeping always 
clear the precious code radio-range sig¬ 
nals and two-way voice messages between 
the plane and ground stations. 

Check and double check and even 
triple check is the by-word of airline 
engineers in their offensive against acci 
dents- Trouble was caused in the past 
when an airplane, living in the clouds on 
instruments and losing its radio recep¬ 
tion because of static, drifted off its 
course and flew into teriuin subslantiallv 
higher than that on the airway itself Sev¬ 
eral piohlems of f.Kililie.s and policies 
were involved in c.iscs of that kind One 
of them, of course, was the elimination 
of static, whiih has been accomplished. 
.Another was tlie development of a device 
which would tell tin pilot how high he 
was above the giound and wain him 
should he ajiproach terrain as high as Ins 
flight altitude 


of course, 
a l.-vel 


T he oithodox all 
record elevation i 
When a jiilol is on course and kn< 
position, he I an easily calculate his cle 
V jtioii above the groiiiid by compensating 
Ills elevation above sea level with the 
known altitude of the terrain ovi i winch 
he IS flying But if he is not sure of his 
exact l<K.ulion he- cannot dcleiinine ex¬ 
actly the height of Ins flight level abovi 
the ground. 

Foi moie than two yeais United 
woiked with \^eslein Electric and the 
Bell Laboratories to develcqi the answer 
to this piublem Receiitlv, in a senes of 
exhaustive tests and demonstiations, the 
answer was made public in the foim of 
a terrain clearance indicator, or an ob¬ 
struction indicator, which in reality is a 
radio altimeter recording the plane's ele¬ 
vation in terms of feet above the terrain 
Still another way to solve the problem 
IS to establish prescribed flight altitudes 
lielow which pilots are not allowed to 


n airlines diagnose wcalhei con¬ 
ditions to detcimine the presence and de- 
giee of icing conditions If they ate 
severe, flights me clis|)alched around the 
conditions when that is jiossible. Other¬ 
wise they are euncclled Seiencc will 
eventually bring to the airplane complete 
protection against any and all icing con¬ 
ditions but, in the meantime, airlines are 
exercising conservative discretion in the 
use of the facilities now available This is 
thc‘ underlying principle of all transport 
pcdieies and practices und to a great ex¬ 



Cherklnc depth perrepiion of an airijne pilot’* eyes 
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fly. These altitudes, varying on divisions 
according to height of the terrain along 
tlu! routes, are for instrument flying—at 
least a half a mile above terrain at all 
limes—and are adequate to clear the 
highest points for some distance on either 
side of the route As a chei k on the main¬ 
tenance of these altitudes, the airline 
maintains an automalK recording baro¬ 
graph in the tail of each airplane Tins 
device constantly charts the elevation of 
the plane’s flight and is cheeki d by the 
dispatcher at the end of each fliglit to 
make sure that niiiiinuim altitudes aie 
being maintained. Penalties for deviation 
from these minimum altitudes, without 
(\|iies, permission under eonditions 
which would make for iiu reased saf<l\ 
aie as siverc as possible. 

C OMMEUCIAI. applieation of instiu- 
nu lit landings is praclii ally in effect, 
with the completion of installation oi 
landing system apparatus at eight aii- 
poils in the United States and the plans 
of aiilmes soon to install necessan i<- 
(1 iving eipiipnient in tiunsporl plains 
In August, 1937, a senes of iiistrumenl 
landing di monstialions weie made at 
Oakland Miinieipal Airport In foie com- 
iinriial airlines, Goveinininl iivil an 
.iiiihoiities, and niililaty UMation ofli- 
(lals These demonstrations (uhninalul 
five yeuis of iiiti iisive woik and pavid 



Equipment in the nose roiiiparlment 
of the airplane sliown on page 279 


the way for the successful completion 
of the instrument-landing method. 

A basic instrument-landing system had 
been installed in Oakland by the Depart¬ 
ment of Commerce in 1933 and turned 
over to United for any use it might make 
of the existing equipment. Pilot R. T. 
Freng, now director of flying for ilie 
Company, did the mayor share of the 
actual flying during the experimental 
program and' hi 1934-1935, with the co¬ 
operation tof J. R. Cunningham, Director 
of Communications, developed the use 
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of the automatic pilot in instrument land¬ 
ings. Their work simplified the problem 
and paved the way fui a ready acceptance 
of this important aid to aii safely. Freng 
made approximately 47,'i landings on the 
instrument landing sy.stem duiing the de¬ 
velopment period 

Because judgment is so important in 
air transportation, the an lines have been 
developing their personnel In increase 
the effeeliveiiess of the judgment exer¬ 
cised. For example, one an line, through 
its own srhool of aeronuiitirs, provides a 
tborougb and complete system of home 
study training to all employes at no cost 
Its iniployes thus are (ducated in the 
latest safely aids and piactices. Practi¬ 
cal eoiiises covering eveiy phase of air¬ 
line operation—meteorology, power 
plants, nocbanics, navigation, air law— 
have la-en developed by the faculty of 
the school and department beads of the 

These touises ate made available to all 
emjiloyis, who may take any oi all of 
those im hided in the curriculum Cer¬ 
tain eoiirsts are reiiiiired. For example, 
all living piisimntl have been studving 
imteoiologv and advanced meteorology 
in the past three years In many cases 
till eouises are eonducted in seminars, 
and, in any vase, the student's work is 
llioioughly ilieiked and a written report 
on each hsson is given l>y tlie ho oily. 

Tile purpose of the extensive home- 
study piogiam IS Itoth to improve the 
employe’s ability and effieienry in his 
parlieulai work and to develoji him and 
jirejiare him for advancement The net 
effect IS vonsiderahly increased effii lenev 
in uiiployes 

.Still another move In ing made liy the 
airlines on the seientifu allv laid out pro- 
giam of accident elimination is in the 
mediial direction. F.very aiiline main¬ 
tains health cheeking service for its flight 
jiersonnel, hut Colonel A D. Tuttle, 
M D, formerly Commandant of ih< 
Aimy’s School of Aviation Medicine and 
now company medical diieclor for an 
an line, has gone further and has just 
Completed the world's first continuing 
medical study of the physiological effect 
of flying on passengers. 

Representing an examination of the 
records of 261,370 passengers earned on 
one airline's planes during the past year, 
the study showed that only 0.59 percent 
of passengers “suffered discomfort of any 
kind, including nervousness,” Colonel 
Tuttle stated 

Only three passengers in a tliousaiid 
weic troubled with air sickness, a rate 
not only inueh lower than that applying 
to sea-sickness, but one comparing favor¬ 
ably with land surface transportation, ac¬ 
cording to comparisons made by Colonel 
Tuttle with National Safety Council 
Statistics. 

Aside from air-sickness, one interest¬ 
ing feature of the study was the fact that 
there were cases of ear trouble reported 
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in only 0.05 pel cent of all passengers car¬ 
ried during the entire period. Despite the 
occasional evidence of the effect of alti¬ 
tude changes on the ears of passengers 
during ascents and descents, the survey 
revealed that only 1441 out of 261,370 
(lassengers underwent ear discomfort. 
This can be attributed to the company 
policy of restricting descents to a rate not 
to exceed .300 feet jier minute and climbs 
to not more than 400 feet per minute 
Thus the giadiial eiiange of pressure is 



IleaiiniE of .iii pilotv is legulnilv 
tested by nie.'ins of an audioinelei 


not too gicat foi (omjieiisat'on in the eai 
jiassages 

Ahlioiigli numeioiis estimates have 
been made in the jiast as to the preval- 
eme of air-Mckness, ear trouble, and 
other discomforts, this is the first au- 
llioiilutive study to he made on the sub- 
ject to determine the real facts in the 
light of modem au transportation 

It is helievid that, if the continuing 
study had been stalled several years ago, 
lesulls would have been definitely less 
favorable in respeet to the observable 
rate of air sickness, in fart, it is quite 
probable, according to Colonel Tuttle, 
that five years ago, or even less, the per¬ 
centage ol those passengers disromfitted 
by au sickness was siibstanlially higher 
than is now indicated and very probably 
apjiroxunaled the estimate of 3 or 4 per¬ 
cent made by airline piihlinly peojde. 

In those days airplanes flew at rela¬ 
tively low levds. Flight altitudes of 1000 
to 2000 feet above the terrain weie aver¬ 
age and in the i asc of srhedules operat¬ 
ing in the face of appreeiuble headwinds, 
even lower cruising elevations were main¬ 
tained. This alone aggravated suscepti¬ 
bility to air sickness as those flight condi¬ 
tions much too frequently encountered 
rough air. In contrast, today’s operations 
average from 4000 to 6000 feet, and even 
more, above the ground; generally speak¬ 
ing, at those flight altitudes smooth air 
is the rule rather than the exception. Al¬ 
most invariably the air is smoother at 
higii altitudes than at low altitudes. 






Animals Bring Us Diseases 
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A nimals are carriers n 

eases which can he tiansmilied t 
' man despite the zoological gap be¬ 
tween him and the animals in his im¬ 
mediate environment Several such dis¬ 
eases entered the news recently. Tyjiluis, 
for example, broke out in Poland anions; 
Jewish exiles from Germany. Tularemia, 
or rabbit fever, east s showed a sharp iii- 
ciease in the United Stales in lOm 
Rocky Mountain spotted fever, having 
jouinejed acioss the nation to the east, 
entrenched itself moic firmly in the 


Petsi, Domesticated and Wild Animals Carry Ba¬ 
cilli Deadly for Humans . . . Are Hosts to Para¬ 
sites Causing Serious Human Ailments, Death 


By WILLIAM WOLF 



Animals pi ovule food foi man, thev 
seive as beasts of hill den, they furiMsh 
fill and wool for elothiiig. Man lives in- 
limately with some as pets and he toh'i- 
dles the existence of ro¬ 
dents. The pi ice paid for 
this proximity and employ¬ 
ment of animals sometimes 
IS illness and death. It is a 
needless payment, too; for, 
with a few exceptions, eveiy 
one of these diseases could 
he controlled or eradicated. 

Trichinosis, the most im¬ 
portant of these diseases at 
present, is caused by a 
small nematodi worm, tin 
Tnrhtnella spiralis, which is 
found in the flesh of swine, 
and -some other animals 


Making a culture of anthrax in the lalioratory 
using infected goat hide with othei pieces of 
liide in the scaicli for a disin- 
fect-iiit Below; A clipping 
from a New \ork iiewspiipei 


Middle Atlantic stdi<'s ami 
caused a niimhei of fatalities 
More alarming was an epi¬ 
demic of bubonic plague anion 
indents in the far west, for tl 
(headed pestilenc< of the pa-l 
cat nod to man by bites from 
which de-eit infected rats and « 
rels 

These, plus endemic outbreaks of 
tables, held the public's interest; but 
other disiases earned by animals and 
acijiiiied by man arc far more common 
and cause greater health and economit 
eoiieeiii It is estimated, foi exampb 
that 16.000,000 persons in this counirv 
are infected with trichinosis alone This 
means that one out of every eight is a 
victim of this disease caused by a para¬ 
site found in pork—a staggering aver¬ 
age which gives the United States the 
highest incidence among all nations. 
Bovine tuberculosis and undulant fever 
are among the other important animal 
conveyed diseases, while the lesser ones 
pose their own health problems. 



Man lakes m the liichinae through eat¬ 
ing pork produi ts, and in the human 
body they enter the digestive tract, the 
lymphatic, systemic, and pulmonary iii 
dilations, the brain, the heart muscles, 
and the stiiated, skeletal, and otlu i 
muscles as ciiculating laivae, mutuied 
adults, or as degenerate larvae which be 
come cncysted^—-and eventually ralciried 
—Ill muscular tissue. 

Here is a health menace of major pro¬ 
portions, for theie is no reason to doubt 
Public Health Service investigators’ con 
elusions that 12.5 percent of the conn 
tiy's po|mhition is affected. Indeed, llial 
percentage may be conservative, foi 
mild eases may be diagnosed as almost 
aiiythiiig. some 50 disease conditions 
having lieen listed as having been con 
fusid with trichinosis. The number of 
trichinae in human beingn depends en¬ 
tirely upon the number ingested, for 
they do not multiply in the Irndy of man. 

P IGS become carriers of trichinae in 
vaiiou.s ways, but the most important 
is through the consumption of garbage 
rontainiiig scraps of raw or partly 
rooked pork infested with trichinae 
This accounts for the fact that the high 
est averages of trichinosis are reported 
from Boston (27.6 percent of the popu¬ 
lation) and San Francisco (24 per¬ 
cent), since both the eastern and west¬ 
ern sealKiards have large garbage-feed¬ 
ing establishments supplying pork. In 
the south, hogs run wild and forage (or 
nf^rns, grain, and vegetable feed with 
the result that the southern states have 
the least number of cases. Where hogs 
ire grain-fed in the midwest, there is 
little trichinosis. 

In recent studies on trichinosis, 
Maurice C. Hall and Benjamin Col¬ 
lins, of the U.S. Public Health 
Service, emphasized the fact that 
pork is a wholesome, desirable 
meat, and that the widespread 
prevalence of trichinosis is not 
a reason (or not eating pork, 
an excellent reason for cooking it 
well. Thirty minutes to the pound for 
large, thick cuts is an approximate cook¬ 
ing guidh. 
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The hrst line of defenae against the importation into tint rountry of huhonir 
plagne and lyphiiH fever: ahip-fumigating si|und nt a ILS. Quarantine Station 


Unlike trichinosis, bovine tuberculo¬ 
sis, another disease contracted from ani¬ 
mals, has been studied and well under 
control for many years. 

The consumption of raw milk from 
infected cows gpieads this disease to hu¬ 
man bi'ings. However, county by county, 
area by area, and stale by state, tubercu¬ 
lar cattle have been eliminated from 
herds until today the percentage of re¬ 
actors to the tuberculin test, devised by 
Robert Koch in 1890 and later im- 
jiroved, is only 0.7 percent, whereas in 
1917 It was 3.2. 

Chtonic brucellosis, or undulant fe¬ 
ver, another human disease <hie to the 
Use of raw, nr unpasteurized, milk, is in- 
( reusing, however. By the end of August, 
1938, there were 2000 reported cases in 
this (ounlry, twice as many as in all of 
1937, indicating a peak year. The first 
u'poited epidemic lieic oceiiired at 
Phoenix, Arirona, in 1922. 

Medical interest in undulant fever 
(Idles back to the Crimean ^ar when 
thousands of British soldiers m the Med- 
iterianean basin were stricken with Mal¬ 
ta fever, a variant caused by goal’s milk 
111 IBBfi, the germ was discovered; in 
1897, the germ causing conl.tgious abor- 
iion in cattle was isolated, and in 1918, 
hatleriologist Alice C. Evans, of the 
U S Public Health Seivice, announced 
I hat the two were closely i eluted, later 
proving that the luimun disease oiigi- 
iidles in cuttle, goats, and swine. 

The disease often is incorrectly diag¬ 
nosed because its milder forms resemble 
influenza and the more si'vere attacks are 
-imilar to tnb<‘rculosis, rbeuiiiatism. ty¬ 
phoid, and malaria. It receives its name 
of undulant fcvei from the disiingiiisb- 
ing tidal fever which advances in the 
afternoon, reaches a peak from two to 
five r.M., and then recedes in the eve¬ 
ning. Fatalities fortunately are rate, but 
the disease leaves the heart weakened 

T WO tapewortns belter illustrate the 
clo.sr and Jong-continued relation¬ 
ship between man and domestic food 
animals than any of the preceding dis¬ 
eases, for their immature or larval stages 
are lived m animals and their adult 
stage only in man. Human beings, in 
other words, are essential to their life 
cycle. They are the pork tapeworm. 
Taenia solium, and the beef tapeworm. 
Taenia saginata, both of which enter 
the small intestine of man when released 
by the digestion of raw or slightly- 
cooked meat. 

In 1934, some 300 inhabitants of 
Sackville, a woolen-working town near 
Philadelphia,.packed up and deserted 
their homes in a dramatic mass exodus 
because the 134-year-old village was 
threatened with a major outbreak of an¬ 
thrax. Ahthrax is an infectious disease 
attacking the skin, respiratory, or diges¬ 
tive aystemsl It is caused by a specific 
micro-organism, the anthrax bacillus. 


and IS eoiiimoii to cuttle, horses, sheep, 
goals, and wild herbivorous animals. 

The (ylindrical bacilli, on lioing r<'- 
icased from an animal's body, produce, 
on contact wuli air, elliptical spores 
highly resistant to heat, cold, drying, 
and (lisinfectants. In the Suckvillc (,usc, 
the anthiax spoies were in the soil and 
in the old houses, and tlie hu( illi and 
sjiores wire in the fadoiies where the 
nun worked. 

Man ucipiiies the disease tliiough 
handling wool—hente the name "vvoid- 
(.iiders’ disease”—from hides in Italli- 
ei-woiking establishments, iiom in¬ 
fected caicassis, or from the soil. Penn¬ 
sylvania. a tannery center, gets fiom l.'i 
to 20 anlhiax cases annually. A foiiith 
of these human virtiins die. 

Glanders can he tontiacted by man 
fiom horses and mules, but is of little 
importance roedicallv Horses, however, 
.ire ii-sponsihle for an entirely new dis¬ 
ease, encephalomyelitis, a brain infee- 
liiin wliirh killed a dozen children in 
New Imglund reeenllv. It is cairied from 
lioises to human victims by the lutes of 
mosquiloes 

The cry of “mad dog” still rouses ter¬ 
ror in human beings, for rallies is a 100 
percent fatal disease if conirarted, al¬ 
though the Pasteur treatment, in general 
use for several decades, is 100 percent 
effective if employed in time. This na¬ 
tion, strangely enough, tolerates rabies. 
According to John R. Mohler, of the 
Bureau of Animal Industry, “there is 
no communicable disease which is more 
easily prevented and eradicated than 
rabies.” 

Rabies is conveyed to man, of course, 
principally through the bites of infected 
dogs or through saliva from a rabid dog 
entering a break in the skin. Five years 
ago a three-months-old puppy became a 


pet in a California C.CC. camp and de¬ 
veloped rabies. Seveniy-two pei'ons, in¬ 
cluding 62 C C C men, four U.h. rang¬ 
ers, and six civilians were bitten, licked, 
or otherwise exposed, and all 72 took tlie 
Pasteur prophylaxis. 

There are two types of rabies in dogs: 
the furious, violent, or irritable, and the 
dumb, or paralytic, ivpe. Furious rabies 
are of greater coiieerii to human beings, 
foi the violent dog will roam, fight, and 
lute. Cattle bitten liy rabid dogs develop 
both types. Cats usually contract para- 
htic I allies. 

The Pasteur treatment has no cura¬ 
tive value and is useless after rabies de¬ 
velops, which, mercifully, isn’t until ap¬ 
proximately a month aftci exposure, al¬ 
lowing time for the treatments. Usually 
14 injections are given, hut in fare or 
neck Wounds a senes of 21 or even 28 
will he administered. Bites ahoiil the 
head aie particularly dangerous because 
of their proximity to the brain and 
s|iinul cold. 

N ot all lutes fioin lahid animals 
cause rabies in man. Tlie virus is 
transmitted in about 30 percent of 
eases; .but all persons exposed should 
he given the projihylaxis. Tlieie arc oc- 
lasional curious cases of lyssophobia, or 
pseudo-iabies, in which the imagination 
creates all the symptoms of hydropho¬ 
bia—except that the “victims” recover. 

The cost of rabies to this country is 
not reckoned .so much in the number of 
deaths—about 100 a year—as in suf¬ 
fering and anxiety. And it is so easily 
eliminated. Denmark, Sweden, and Nor¬ 
way have practically eliminate it by re¬ 
quiring that all dogs at large should be 
muzzled. Great Britain was free of ra¬ 
bies for 16 years until 1918 through 
strict quarantines; then the disease en- 
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Luncs and windpipe ol a raldiil 
killed by tularemia. Diiea^ed pari-" 
are (trnyit-b spots with daiker ren¬ 
ters. At niihl; Primary ulcer from 
bundling tuluromia-inlerted rabbit 

tered the cuuntiy again and was not 
checked until 1922. Since then llieic 
have been no furthei cases. 

Man's pels are lesponsihle for other 
human diseases, and the dog is guilty a 
second time in the case of the eastern 
type of Rocky Mountain spotted fever, 
for canine earners spread the American 
dog tick which is the vector of this dis- 
ease. An average of 140 cases are re¬ 
ported annually in the eastern and 
southern slates, an incidence which 
seems to be incredsmg. The human nioi- 
tality rate is about 25 pel cent—high 
enough to put spotted fever in the dead¬ 
ly disease class The western Rocky 
Mountain spotted fever, caused by the 
wood lick, Dermacentor andersoni, which 
18 common to many rodents, is even moie 
virulent, 75 percent of the cases in cen¬ 
tral western Montana concluding fatal¬ 
ly. The American dog tick, Dermacentor 
variabUis, spieads westward along 
northern boundary stales, overlapping 
the doma in of aiidmoni 

Both ticks are blood-suckers, feeding 
on human being.s at the hairy back of 
the head or the armpits and. if infected, 
spread the disease to their luinian hosts. 

The same ticks may carry tularemia, 
tick paralysis, and Colorado tick fever, 
a mild infection without the skin erup¬ 
tions which cliarac teri/e Rocky Moun¬ 
tain spotted fi-ver. 

Psittacosis, or paiiot fever, deserves 
some mention undei the di.seases caused 
by pets. It is borne by the psittacine 
birds such as paitols, parrakeets, Ama¬ 
zons, Mexican doubleheads, cockatoos, 
macaws, and lovebirds and is caused by 
a mysterious virus about which the pres¬ 
ent knowledge consists largely of the 
fact that it is filterable, as demonstrated 
in 1930. A major outbreak occurred in 


1929-30; another in 1932 caused restric¬ 
tions to be placed upon the importation 
of earner birds. In adults over 30, the 
disease was 24 percent fatal. 

The world-shaking great plagues of 
the past are not dead—only sleeping. 
The “Black Death” which swept Europe 
in the 14th Centuiy, destroying one 
fourth of Its population; or the “Great 
Plague” of London which killed 70,000 
in 1665, are no farther removed from us 
than the states of California, Nevada, 
Montana, Idaho, Oregon, Washington, 



and Utah. Not that many human beings 
aie affected in thos<‘ states, but rats and 
sipiiirels are victims and the disease is 
spiead to man by fleas which desert 
plague-killed rodent hosts. There were 
five human cases early in 19.38, enough 
to make the U S. Public Health Service 
increase its efforts toward exterminat¬ 
ing rats and ground squirt els in the 
area. Health officials were not caught 
unprepared, for they had warning in 
1924 when the plague struck 24 persons 
in Los Angeles. 

There are two types, the bubonic 
plague, transmitted by fleas, and the 
deadly pneumonic plague which can be 
carried by the biles of infcctetl animals 
or even by the breath of stricken hu¬ 
mans. In the latter, there is a high fever, 
constant coughing, and usually fatal ter¬ 
mination in thrw or four days. 

Typhus, a highly contagious fever, is 
another plague liornc by fleas and bee 
from rats. At present it is an ever-pres¬ 
ent menace to world health, for a typhus 
outbreak followed the cholera epidemic 
in China’s war zones in 1938; and, in 
Spam, refugee camps swarming with 
women, children, and vermin create 
ideal conditions for an epidemic that 
could easily become pandemic. The 
means of prevention are at hand here, 
however. In 1932, Dr. Dolia E. Dyer, 
U.S. Public Health Service, developed 
a vaccine for the flea-borne type and 
then Dr. Hans Zinsser, of Harvard, pre¬ 
pared a vaccine for loiise-bome typhus. 

Some idea of what typhus means to 
the human race can be gained from past 
epidemics. In 1914, the disea.se killed 


150,000 Serbians and 30,000 of their 
Austrian prisoners of war. From Serbia, 
it spread to Russia where it attacked the 
amazing total of 25,000,000 persons, 
killing 3,000,000. It was kept out of the 
United Slates by de-lousing American 
sbldiers befoie demobilization. 

Rats also are responsible for occa¬ 
sional cases of rat-bite fever and infei- 
tious jaundice. Man acquires the lattei 
through eating, touching, or drinking 
food contaminated by contact with in¬ 
fected rats. 

T ularemia, or lahi.n fever, is th. 

last of the imjioilant rodent-can ied 
diseases and has caused lecent conster 
nation among health officials because of 
a sharp increase in i asi s. Illinois was 
particularly hard hit last fall with 10 
deaths in less than a month and 24.1 
stricken,but other widely-scattered states 
had fatalities. The Middle Atlantic 
states rcpoitcd a luimhcr of deaths East 
St loins, Illinois, barred the sah and 
transportation of rabbits aftei 26 cases 
within 15 da)s 

The disease is acquired by handlinu 
the flesh oi entiaiU of infected animal' 
with the bale haml.s, oi through the biti s 
of vanotis iiilart mia infected inset Is, in 
< hiding the Rock) Mountain spotted 
fevei tuk An tilici usually maiks the 
site of infection, appealing two to eleven 
days aftei infiction If the iiifetlion is 
from an insect bite, the ulcer usnally 
appears on the neck, fate, hantls, tii 
arms t>r other exposed areas; if from a 
tuk, any part of the btidy but the feel, 
if from rontaminalion through handling 
infettetl animals, on the hantls. Chill' 
and fever, profuse sweating, and paiiis 
in all muscles follow. 

The active oiganisin is Bacterium tu- 
larensc the name of the disease being 
derived from Tulare County, California, 
where the first outbreak among grountl 
Hquirrels was discovered in 1912. Cot¬ 
tontails, jackrabhits, and snowshoe 
hares cause 90 percent of the human 
cases, although the disease also is car¬ 
ried by sheep, tree and ground squirrels, 
sage hens, red fox, ground hogs, musk¬ 
rats, skunks, cats, dogs, and opossum. 

Health officials advise wearing rubber 
glovsw when handling rabbit carcasses, 
protection against insect bites when in 
the woods, and extra precautions and 
prompt treatment if exposed. 

Most of these diseases are well under 
control. The few exceptions fortunately 
are disease.s which can be eradicated by 
forceful action on the part of public 
health officials and intelligent co-opera¬ 
tion by the general public. Trichinosis, 
for example, can and will be controlled 
as soon-as the public awakens. Rabies 
will lie reduced to an unimportant di.s- 
ease as soon as dog owners voluntarily 
or under compulsion follow the advice 
of health authorities. Care in the use of 
raw milk will prevent bovine diseases. 


On the Site 
OF Armageddon 


A KMAC.KDDON, uncK-nt <it> 

of Mi'gidcio, in Palesitinc, around 
which wUh a frcqiitnt ballleficld of 
till' ancient nalionn, apparently was u 
walled city us early as 3000 B.c , ac.ord- 
Iiic to toll don Loud, field direetoi of the 
Me(;rddo f\pedilion of the Oiiental In¬ 
stitute of the University of Chicago. The 
expedition has excavated more than LIO 
feet of a great stone wall IS feet high 
and 2i feet wide, which fiiohuhly on- 
• iidid the entire city site. The < ity 
mound has lieen liuilt up fiom the debris 
of sonii 20 peilods of civili/atioii. The 
ixpedition niuile a large cut through one 
sietion of the mound only, hut the wall 
(ontinues into the unexcavatid jiortion 
('huiuctiiistie of early Bron/.e period 
(onstrut tion, the wall shows consider¬ 
able skill in the workmanship of the 
)oints of the rough limestone blorks. The 
two faces of the wall are much more 
I atefiilly < onstrueted than the inner part, 
which was filled with stone and rulihle 
Apparently the original thickness of 12 
f( et was inadequate, for the construction 
shows that the width was later doubled 
In completing the cut, the expedition 
u-aclied bc-d rock—a soft, chalky lime¬ 
stone which slopes away from the site 
lied rock is immediately below the 20th 
level of culture lepresentcd in the 
mound. 

The cut exposed one cave in the soft 
limestone which may have been the home 
of the first inhabitants of the famous 


site. Neolithic flints, and sherds and 
Ismes were found in the cave. 

Part of a large, ornamc*nted flagged 
paving at stratum 19, almul 3000 B f., 
was disclosed by the cut. Outline draw 
ings of horned animals and of human 
figures were incised in the stones of the 





Top: Ancient rily wall ex¬ 
posed by exe.iv jtinns at the 
third level from the bottom 
and the eighteenth from the 
top of this very nnrient “stack 
of pancakes” (sUiiei posed 
city levc-ls). Dump ri ra and 
a light iiiilrond ustd in exrii- 
V at ion sliuw in backgiound 


Above: An aninial rut in a 
Hagstone roveiing an men at 
the rulliire level dated ahout 
3(H»I) veuis hefoie Christ 


Left: Storage bins rut at the 
veiy bottom of the big mound 
—cut and used when, at the 
vciy beginning, there was but 
one rily on the Neolithic site 
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The German Navy At a Glance 


tl KOM iHM kft hattlfsh.ps’ l.in.icd size to 10,000 tons— 
up to actual l.attleships of 35.000 tons, Germany has ex- 
pandf<n,er navy effectively in recent years. In this drawinjr by 
Oscar Parkes, third of the series which we publish through 
the niiirtesy of The Illustrated London News, are shown typi¬ 
cal ships of the new German navy. It will be remembered that 
uv the 'Vnulo.Germaii agreement, Cermany’.s tonnage in no 


submarines may exceed 35 percent of British 
tonnage. This resto.ction is not, however, as stringent a8 the 
^re figures would indicate Greater use of wek^g and of 
lighter metals has enabled Germany to devote a larger pro- 
port.^ of tonnage to protective armor and to crowdTr^Ji 
fire poww on a given huU. Thk practice, first obwreed In 
the prwket battleships,” will make the new SS.OOOAon battle- 









ships bigg<'r and prtsiiinalily superior lo similar new ships guns, is ineffective. Areuracy of hre would he hpolled from the 

m other navies. While the drawing (made some time ago* in- ship herself Furthermore, use of the smaller guns gives an 

dicatee two or three such 3.S.000-tonner8, leecnt reports have t-normous saving in weight, for the. 15-inch gun weighs only 

it that three are now under construction and a fourth one is 844 tons as against 1270 tons for a 16-inch gun. Since the Ger- 

authorixed. The first of these, the Bhmmrk, was launched last man constructors are still pledged to the pre-war tradition of 

February. These ships will mount eight 15-inch guns. These constructional strengtli that enabled Geinian ships at Jutland 

guns do nttf -have the range of Ifi-inchers, but the Germans to take a terrific punislimenl without sinking, it may be as- 

seem convinced that firing observation from planes, as is pec- «iimed that this saved weight will be used in providing greater 

essary with the greater distances involved with the larger structural strength as well as added armor. 
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\ouR Inferiomty Complex 


Few of Us Attain that Perfect Balance Between 
the Two Extremes of Actual Inferiority and Self- 
Importance that Constitutes Emotional Maturity 


By PAUL POPKNOE, 

>irector. The Institute of Family Relations. Los AngeL 
Lectuier in Biology. University of Southern California 


E VERYONK starts life with feelings 
both of inferiority and of siijieri- 
onty. 

On the one hand, he can not help hav¬ 
ing his. inferiority inipress,ed upon him 
continually. He is constantly over¬ 
shadowed hy his big, strong parents f.ind 
other adults) who can do just as the) 
please with him He can not even get 
through a door without their helji -he 
IS hot tall enough to reach the doorknoh 
—and tan only stand and yell until some¬ 
one comes to assist him. 

Things he does willi immense ellorf, or 
fails to do after endless tiials, llie grown¬ 
ups do without half trying 

How foiild he help feeling weak and 
iiifciior? If he didn't, tlieie would he 
sometliiiig the matter wall his mind' 

On the other hand, the inlaiii is inev¬ 
itably f'gocentric, completely sellisli, and 
impressed with his own impoUance To 
himself, he is more impoitanl than anv 
thing else in the world Lacking per¬ 
spective, lacking experience of life, la< k- 
ing ability to judge his own powers, and 
having a strong will to dominate others 
(perhaps finding that his parents and 
others can actually he dominated), of 
course he develops feelings of superi¬ 
ority 

During the proctss of development, 
these strong hut contradictory feelings 
are gradually modified, tempered, and 
fused into a normal outlook on the world 
in which the individual recognizes both 
his own capacities ami his own limita¬ 
tions, profits by both, and reaches a 
balance which represents emotional ma¬ 
turity, good mental hygiene—in a word. 

Many, however, never attain this bal¬ 
ance. They are overweighted in one direc¬ 
tion or the other. They become the vie 
tims of complexes. 

A complex is merely a group of re¬ 
lated ideas strongly colored by emotion 
Because of this emotional tone, it has 
the tendency to attract to itself and in¬ 
corporate III Itself all sorts of otlicr and 
originally iinrelateil ideas. 

One may develop a superiority com¬ 
plex because he is clever, finds that he 
can do things belter than other people 
with whom he is associated, gets along 
easily where they struggle desperately— 
in short, because he is riding on top of 
the waves, fit's not conceit,” said the 
Bishop; “it’s just the consciousness of 
superiority!”) 

Even at its best, however, the supe¬ 
riority comjilex is largely ai\ infantile 
type of behavior. The genius does not 
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iindciestimate Ills own capacities, hut 
he is mature enough, has a broad enough 
outlook, to know that there are, and liavi- 
been, other able men in the world, and 
that none of them has the wisdom to un¬ 
derstand full) even the affaits of every¬ 
day life. 

Indeed, the giealer a man is, the mote 
likely is he to he modest and genuimlv 
humble, as seen almost universally 
among the great men of science. 

The man with a superiority complex 
IS therefore ically a bright Iwy who re¬ 
tains the infant's cgocentririty, has not 
grown up enough to recognize his own 
limitations, and will never be, emotion¬ 
ally, anything more than a |irecocious 
and somewhat spoiled child. He has the 
‘•Little Jack Horner” complex (There 
IS another type of conceit which is merely 
an over-compensation for an inferiority 
complex, and will be described later.) 

T he inferiority complex is probably 
commoner, and one hears of it much 
too often. The idea is by no means new— 
probably it goes back far beyond Aesop 
—hut in recent years it has become a 
part of the common vocabulary. A stu- 
dcnl thinks his failure in college is 
sufficiently explained by the glib assur¬ 
ance, “But I have an inferiority com¬ 
plex!” 

As I pointed out above, the inferiority 
complex has a perfectly natural basis in 
the experience of childhood, and every¬ 
one carries through life what might be 
called a normal inferiority complex, 
which is largely responsible for his 
achievements. He works to accomplish 
something because he recognizes that it 
has not yet been accomplished, and he 
IS not satisfied with his own lack of 
knowledge. 

If Einstein had felt perfectly satisfied 
after mastering Newton’s ideas of grav¬ 
ity, he would have gone no farther. He 
would have said to himself, as Buddha 
did when he stood under the sacred Bo- 
tree, “I know it all!”, and would have 
been content to spend the rest of his life 
imparting this knowledge to his students. 


ll was Ills (list onleiil, his feeling that 
he did not understand, which made linn 
(.ontmiiL to work on the subject 

In a vet) teal sense, therefore, this nor¬ 
mal iiift'iionl) complex ("Not as though 
I had already (illaiiied") furnishes the 
diiving jiower for creative acliieveiiient 
But tlie name is usually reserved for an 
abnormal or pathologicial stale which 
(due to the tendency of the complex to 
diaw unrelated ideas into itseK) leads 
the individual to depreciate himself, to 
become unduly sensitive, to he too eagei 
fill praise and flattery, to adopt a deroga- 
toiy attitude toward others. 

All this, again, is largely a survival of 
infantile attitudes which, facing adult 
difficulties, build uj) for their possessor a 
more or less organized system of ideas 
concerning liis own place m the woild 
.Such an inferiority complex may have 
giown out of some personal handicap, 
■some physical deformity, or it may be an 
environmental handicap; or both. 

If a girl is quite unattractive, she may 
easily develop an inferiority complex; 
hut she may likewise do so because her 
parents are divorced and she feels that 
she is therefore not like other girls; that 
she lacks something which they, happy 
in tlieii home life, have had. 

This Iwy grew uji subject to constant 
taunts and ridicule because he was 
knock-kneed. That one has just as much 
of tyi inferiority complex, but it is be¬ 
cause his parents made him feel a failure 
when It transpired that he did not have 
the talent for mathematics which his old¬ 
er brother possessed, and was constantly 
bringing home from school low grades in 
that subject. 

There is almost no limit to the possible 
points of origin of an inferiority complex 
Once it becomes established, of course. 
It makes its possessor very uncomfort¬ 
able. He reacts biologically by trying to 
get rid of this feeling—by trying to make 
himself more comfortable. 

If he can not do this in conscious and 
useful ways, he will find some uncon¬ 
scious method of easing the situation. He 
may repress the whole thing in his mind. 
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go that it no longer obtrudes itself on his 
attention. He may regress, that is, drop 
back to more childish ways of behaving, 
and try to get the consideration from oth¬ 
ers that he enjoyed when he was an in¬ 
fant and was not expected to accomplish 
much. He may day-dream, creating for 
himself an imaginary world in which he 
can rule as he likes—where he can select 
the most beautiful movie star as his 
queen, where he can turn everything into 
gold at a touch, where he can tell the 
boss just where to get off! 

Characteristically, however, the victim 
of an inferiority complex attempts to es¬ 
cape from his discomfort by compensa¬ 
tion-—theX IS, by some sort of mental ac¬ 
tivity which will bring him feelings of 
personal worth not attainable in the usu¬ 
al way, and which will thereby enable 
him to "forget” his feelings of inferiority. 

These "attempts to compensate for an 
inferiority complex" have become tradi¬ 
tional; they are innumerable and extra¬ 
ordinarily diverse in form; which one of 
them an individual unconsciously selects 
will depend on his own background and 
jiersonality. Among the best-recognized 
of them are the following; 

1 Bluffing. 

The boaster and the bully alike are 
open to suspicion of trying to cover up 
their own feelings of inferiority. The test 
is to challenge them in the very field in 
which they profess particularly to excel 
If a man tells you that he has a grand 
opera voice, ask him to sing before a 
group. You will suddenly learn that he 
has a slight cold; or he needs his own 
special accompanist. The bully is noto¬ 
riously ready to fight at the drop of a hat 
—but only with one smaller than him¬ 
self. Equally notorious is it that the man 
who is constantly boasting of hie sexual 
prowess is likely, in fact, to be impotent. 

Similarly the aggressive back-slapper 
who knows it all, who is never arguing 
but always just telling you, who laughs 
loudest and talks most, who is blustering 
or snobbish as the case may be, and who 
is often supposed to have a superiority 
complex, is much more likely to be suffer¬ 
ing from an inferiority complex, which 
he is trying to cover up. 

2. Posing. 

This is a little more subtle than the 
bluffing just described. It affords wide 
scope for the subject’s imagination and 
his ability to dramatize himself. 

Mr. W., for example, is a prophet. He 
is always predicting what will happen 
and he insists that you attach great im¬ 
portance to his telling you so. “Mark my 
words” is an injunction even dearer to 
him than “I told you so”—and usable 
much more frequently. By dealing only 
in future events, he can avoid having to 
face realities. He can attract enough at¬ 
tention for his purpose by assuring the 
bystanders in the most solemn manner— 
and adjuring them particularly to re¬ 
member that he warned them—that 


America will have its first communist 
president in 1948. He knows that in the 
intervening ten years everyone will have 
forgotten liim; but for the present he 
gets a minute’s immersion in the grateful 
warmth of the limelight. 

Mr. B., similarly motivated, is “an in¬ 
ventor.” Noth.ing stands to his credit in 
the Patent Office, and his rent is often 
unpaid, but he continues to be mysteri¬ 
ous—much as he trusts you, he dare not 



“The greater a man it, the more 
likely he it to be modest and gen. 
uinely humble, as seen almost uni¬ 
versally among the great men of 
trienre.” Prof. Einttein, whose man¬ 
ner it utterly natural and tiniplc— 
entirely free from pote. With a wide 
variety of diiputatiout persons, 
many of them fanatical cranks in 
their bitter opposition (if not actu¬ 
ally paranoids), trying for years to 
draw him into argument about his 
theories, ho offers no battle, no re¬ 
sistance, simply letting his work 
stand or fall on its own merits and 
going his usual calm, peaceful way, 
smoking bis pipe: he is not “on 
the defensive.” Emotional maturity 


confide even to you what he is working 
on: It might cost him his life. Meanwhile, 
It IS at least a good alibi for laziness. 

Mr. G, credits himself with profundity, 
which he impresses on you delicately by 
talking over your head. Ho likes the 
words in the back of the dictionary. Of 
course you understand the “center-stand- 
ive principle of procedurity”. Not entire¬ 
ly? Well, that’s too bad; but then, it’s no 
use for him to try to explain—you 
wouldn’t be able to follow the discussion. 

And so on through an endless proces¬ 
sion of posers, many of them not merely 
harmless but amiable, who help to enter¬ 
tain the world and fool no one except 
themselves. They are all trying to cover 
up their inferiority complexes by a show. 

3. Passing it on to others. 

If one feels inferior, he can always find 
someone else whom he considers even 
more inferior and, by comparison, make 
himself feel quite a personage. Much 
race prejudice stems from this source. 


The “high yellow” Negro looks down on 
the ordinary mulatto who in turn con¬ 
siders himself much superior to the 
black. Among Jews in America, those of 
Mediterranean ancestry consider them¬ 
selves socially superior to the (^rman 
Jew who, in turn, does not like to accept 
the Russian Jew as an equal. 

4. Reforming others. 

One who is trying to redeem people 
from their vices or sins can scarcely help 
feeling superior to the unfortunates 
whom he is uplifting. As he looks at the 
drunkard, the virtuous man may say, 
“There, but for the grace of God, go I”; 
but unconsciously he can scarcely help 
reflecting, “At any rate, / don’t go there.” 

Moreover, psychologists generally 
agree that when a man shows a partic¬ 
ularly strong emotional aversion to some 
human frailty, it is likely to mean that 
he himself has a strong unconscious 
tendency toward that frailty. Zeal in re¬ 
forming others may help to distract his 
attention from his own shortcomings and 
thereby enable him to live more at peace 
with himself. 

5. Rationalization. 

This is the process of dressing up an 
unpalatable fact so that it becomes at¬ 
tractive. It IS a common component of 
mental life. As the late old J. Pierpont 
Morgan once remarked: “A man always 
has two reasons for doing anything—a 
good reason, and the real reason.” Ra¬ 
tionalization, or the process of finding “a 
good reason,” is particularly employed 
to compensate for an inferiority complex. 

The “sour grapes” attitude is prover¬ 
bial. The “sweet lemons” attitude is 
merely another manifestation of it, ex¬ 
emplified by Poliyanna and more pre¬ 
tentiously by the old philosophy that 
“Whatever is, is right.” 

Mr 0 is afraid to marry. He is afraid 
of life, afraid of sex, afraid of himself 
Naturally, he won’t confess these fears, 
even to himself; won’t admit that he 
thinks no woman could be attracted to 
him, and that if she were he couldn’t hold 
her. He will rationalize. He will continu¬ 
ally praise marriage and explain that it 
is so important that he doesn’t want to 
make any mistake when he marries. One 
shouldn’t marry until one finds just the 
right girl. If you know Mr. O., you know 
that he will take great pains never to find 
the right girl. 

6. HumUity. 

A common and tiresome device of peo¬ 
ple with an inferiority complex is to dis¬ 
parage themselves. Dickens’ famous 
character, Uriah Heep, was continually 
announcing that he was “the most ’umble 
person” that ever lived. The girl who is 
not sure of herself is incessantly remind¬ 
ing you that nobody loves her. 'The scien¬ 
tist with an inferiority complex asserts at 
every opportunity: “I know absolutely 
nothing about this subject.” 

Of course, all of them want merely to 
be contradicted. The bait is annoyingly 
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obvious. The girl wants to be told: “Who 
could help loving you?” The scientist 
wants to hear you say; “If I knew one 
tenth as much as you do about it, I’d be 
a wise man.” They would be considerably 
disconcerted if you merely agreed with 
them I 

7. Throttling up a cloud of dust. 

Everyone knows Mr. L.—the type of 
business man who is always in a hurry, 
always “going through the motions.” He 
hasn’t a moment to stop and talk with 
you because there are so many big deals 
awaiting his attention at the ofiBce. While 
he is telling you about them and lament¬ 
ing the tremendous pressure under which 
he lives, which doesn’t permit him to stop 
a minute to pass the time of day with a 
friend, he has killed half an hour of your 
time. 

Arriving at the office, he signs one let¬ 
ter while he is opening another, grabs 
the telephone at the same moment that 
he lights a cigar, calls his stenographer 
before he takes off his overcoat—and 
keeps her standing idly by while he 
cleans out the drawers of his desk and 
then telephones to a friend to talk about 
the good time they had at the club last 
night. 

His room is littered with Work-Organ¬ 
izers, Time-Treasurers, Fact-Finders, 
Future-Filers, Appointment-Announcers, 
System - Establishers, Ready-Reckoners, 
Second-Savers, Minute-Makers, and Effi- 
ciency-Increasers. 

The general result of this pressure of 
activity is the same as that obtained by a 
small boy when he puts the gears of his 
father's automobile in neutral and then 
steps on the accelerator. The car doesn’t 
go anywhere, but it does produce a very 
satisfying lot of noise and vibration. 

This pressure of activity, which throws 
up a cloud of dust in which no one can 


see just what the thrower is accomplish¬ 
ing, is a common way of covering up a 
feeling of inefficiency, inadequacy, and 
inferiority. 

8. Hitching your wagon to o star. 

One of the most “high-toned” ways to 
avoid competition and to escape the pos¬ 
sibility of defeat is to adopt some lofty 
and unattainable goal. 

Prof. M. has been working for 20 years 
on some sort of chemical process. No one 
except himself knows quite what it is, but 
everyone knows that it is very important 
—definitely fundamental, in fact. He has 
actually done an immense amount of 
routine work. He assures you that he isn’t 
the man to “rush into print” with a half- 
baked announcement; he is going to pub¬ 
lish as soon as he has really completed 
the job. Since it is humanly impossible to 
complete such a job, he will die unpub¬ 
lished ; meanwhile he has more of a repu¬ 
tation than he deserves because people 
take his hints seriously and don’t know 
that this pose of profundity merely serves 
as a cover for aimlessness and futility. 

Miss F. is going to marry as soon as 
she finds the right man. The man who 
gets her will have to be a good man. In 
fact, he will have to combine in one per¬ 
son all the best qualities of Robert Tay¬ 
lor, Edsel Ford, Max Schmeling, Glenn 
Frank, Henry Cabot Lodge, Gary Coo¬ 
per, and Nelson Eddy. Since few of us 
mere males can attain such a composite 
standard of excellence (though of course 
most of us come very close to it), Miss F. 
will unquestionably die unmarried. 

This device of setting up a fictitious 
and unanainable goal is a particularly 
good one because it seems to denote a 
lofty spirit, and because of course there 
is much truth in the idea that “Not fail¬ 
ure, but low aim, is crime," and so on, 
as poets and philosophers have remarked 
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at great length. But the goal should be 
at least reasonably realistic. While one 
man is “standing by,” waiting fOr a 
chance to get a hitch on to a star, another 
has hitched his wagon to a tractor and 
accomplished a good day’s work. 

All these compensatory mechanisms, 
and others that will occur to the reader’s 
mind, help to make life interesting. Few 
of us can pretend to have avoided them 
altogether. But when they lead toward 
false goals, when they prevent worth¬ 
while achievement, when they merely re¬ 
flect inadequate personalities, they need 
attention. 

The practical question, then, is: What 
can be done with an inferiority complex? 

1. Recognize your disabilities 

Don’t try to fool yourself. Unfortu¬ 
nately, it is much easier to fool yourself 
than to fool others. They can see you 
plainly because they don’t look at you 
through an emotional fog as you look at 
yourself. 

It’s just as great a mistake to exag¬ 
gerate your disabilities as to depreciate 
them. Expert appraisal by a disinterested 
person will often help you to correct the 
perspective. 

In the case of menial qualities, emo¬ 
tional attributes, special talents, and pro¬ 
fessional aptitudes, the use of some of 
the modern batteries of tests may be a 
great help. No one pretends that they 
are micrometrically accurate, but they 
are good rough-and-ready measurements 
in the hands of one who has the training 
and experience to interpret them. Meas¬ 
urements of this sort should be given to 
every young person, as a routine pro¬ 
cedure, somewhere in the high school 
period. They would help boys and girls 
to find their places in the world without 
too great a tendency either to over-value 
or to under-value themselves. They would 
keep square pegs out of round holes. 

2. Overcome your disabilities if pos¬ 
sible. 

The process of doing so is often the 
road to achievement. The elder Theodore 
Roosevelt was a puny boy; by determina¬ 
tion he overcame this handicap and de¬ 
veloped into the exponent of “the strenu¬ 
ous life.” Ted Shawn determined to out¬ 
grow the effecte of infantile paralysis and 
beiSame an outstanding dancer. The 
story of Demosthenes overcoming his 
speech impediment by talking with peb¬ 
bles in his mouth, and developing into 
the greatest orator of his time, may not 
have much historical basis, but it is at 
least syinbolic of what many another has 
accomplished under the stimulus of a 
will to overcome. 

3. If you can’t overcome a handicap, 
act as if you didn’t have it. As Beethoven 
became deaf, he worked with more and 
more industry at his musical composition, 
turning out better and better work. 

4. Finally, develop your strong poinu. 
Find out what you can do successfuUy, 
and do it.' 





Staticless 

Radio 

Invention Opens Up New Uses for the 
High Frequency Channels . . . Receiver 
Automatically Rejects Static Impulses 


EwTon’s Note: The radio system de¬ 
scribed below IS for use on the short 
waves only and cannot be adapted to the 
standard broadcasting waves. 

T he first high-powered, staticless 
radio station in the world employ¬ 
ing a “frequency-modulated” system 
of transmission and reception, will be 
put into scheduled operation early this 
year, with the call letters W2XMN, it is 
announced by Major Edwin H. Arm¬ 
strong, professor of electrical engineer¬ 
ing in Columbia University, who design¬ 
ed and built the broadcasting cqui{>- 
ment. 

Tlie new system will use an invention 
of Major Armstrong’s which wipes out 
static, tube noises, and interference. It 
will greatly relieve the danger of the 
air waves being monopolized, which has 
given so much concern to Congress, by 
making possible a service on the ultra- 
high frequency channels that are com¬ 
paratively unused at present. 

Construction of frequency-modulated 
receiving seta of the new type has already 
been started on a commercial basis by 
General Electric. The new sets, when 
produced on a quantity basis, will cost 
no more than the ordinary good set of 
today and will be able to receive both 
the old and the new kinds of broadcast¬ 
ing much the same as sets now receive 
both the short- and long-wave programs. 

Station W2XMN, built in a wooded 
section of Alpine, New Jersey, atop the 
Palisades, has a 400-foot tower with 
three 150-foot crossarms. The aerial con¬ 
sists of a series of copper plated steel 
bars fastened to a boom suspended be¬ 
tween the tower’s crossarms. The adjust¬ 
ment of this antenna proved to be the 
most difficult part of the whole construc¬ 
tion. For a period of two months last 
summer Major Armstrong sat in a boat¬ 
swain’s chair several hours a day, 400 
feet up, regulating the transmission lines. 
“As this Imd to done with the power 
on; the combination of dodging the high 
voltage and the frequent thunder storms 
made the day’s work always an inter¬ 


esting one,” Major Arm¬ 
strong said. 

Two similar stations, built 
on an experimental scale, 
are in existence, one in Al¬ 
bany, New York, owned by 
General Electric, and the 
other at Slorrs, Connec¬ 
ticut, erected by Professor 
Daniel Noble of Connecti¬ 
cut State College. Six other 
stations are being construct¬ 
ed in tile east. 

W2XMN is at present 
licensed by the Federal 
Communications Commis¬ 
sion to broadcast in the 
vicinity of 40 megacycles, 
which corresponds to a 
wavelength of about seven 
meters. While this is an ex¬ 
tremely short wavelength judged by or¬ 
dinary broadcasting standards, the in¬ 
vention can be used equally effectively 
on still shorter wavelengths. 

The new frequency modulation differs 
from the amplitude modulated trans¬ 
mitter now in use in that the frequency 
broadcast by the improved method is 
changed in accordance with the fluctua¬ 
tions of the voice, and not the intensity 
of the radiation, as in the existing am¬ 
plitude modulation method of broad¬ 
casting. 

"C^EQUENCY modulation programs, 
-L at any given listening point within the 
range of the station, will, in general, 
have from one one-hundredth to one 
one-thousandth the disturbance of pro¬ 
grams broadcast by the present method, 
it is claimed. This means much better 
reception within the service area for the 
new station, conservatively estimated at 
100 miles. The receiver automatically re¬ 
jects a signal that is too weak to be re¬ 
ceived satisfactorily, such as man-made 
or natural static noises, but receives all 
waves sent out from the high-powered 
transmitter. 

In addition to the advantages in sound 
production, it is said thdt the method 



The tower of W2XMN, designed for use with 
the new Armstrong staticlesb radio system 


can be used for multiplex sending, and 
that as many as four programs have been 
simultaneously transmitted and received 
by one transmitter and one receiver. The 
theory on which the system works is a 
direct reversal of that on which engineers 
have previously worked to eliminate 
noises. The old principle has been to 
narrow down extraneous sounds, while 
the Armstrong system does just the op¬ 
posite. It is this necessity for a wide 
band which makes the new system im¬ 
practical on the wavelengths now cus¬ 
tomarily used for ordinary broadcasting. 

When the invention was demonstrated 
before the Institute of Radio Engineers, 
a sound-reel recording was played, com¬ 
paring the reception during a thunder 
storm of the old and new types of broad¬ 
casting. The recording was made from 
broadcasts received at a distance of 85 
mUes from a two-kilowatt frequency- 
modulated station, and from WEAF, a 
50-kiiowatt station. While WEAF came 
through strongly, its program was some¬ 
times unintelligible because of crashes 
of static. In contrast, the frequency- 
modulated signals provided an uninter¬ 
rupted, clear program, free from sUtic, 
despite the fact that its power was only 
4 percent of that of the larger station. 


291 



W HEN an automobile manufacturer 
wants to know whether the spring¬ 
ing of his new model is adequate, 
or the radiator large enough, he does 
not have the car driven over smooth 
COTicrete roads. He puts it in charge of 
a test driver who “gives it the works,’’ 
as it were, by taking it over rough coun¬ 
try and making it do all manner of 
things an ordinary driver would never 
attempt. 

Similarly, in scientific research, much 
more can be found out about the way 
materials behave, and the way mole¬ 
cules behave, if they are tested in un¬ 
usual circumstances. Sometimes high 
temperatures are used, or strong electric 
fields, or high pressures, or very low 
temperatures. It is with the last that we 
are concerned here. 

When scientists write about low tem¬ 
perature research, they are thinking of 
temperatures about 4.50 degrees below 
zero Fahrenheit, or about —270 degrees 
centigrade. In some of his experiments, 
the scientist tries to reach as low a tem¬ 
perature as possible, and it is at least 
comforting to know that there is a 
natural limit of temperature beyond 
which he cannot go, and which repre¬ 
sents the greatest degree of cold attain¬ 
able, or even imaginable. This absolute 
zero is at 273 degrees below zero centi¬ 
grade. Nothing has ever been quite as 



Figure 1: Three temperature scales, 
the Kelvin being the most logical 


cold as this, but very nearly, within a 
few hundredths of a degree, in fact. But 
those last few hundredths are the hard¬ 
est ones to surmount A temperature of 
—275 degrees C. not only has never 
been attained, but it is just as much 
a contradiction in terms as a square cir¬ 
cle or a wooden piece of steel. To make 
the numbers smaller, temperatures arc 
often reckoned from the absolute zero as 
a starting point, and when this is done, 
the Kelvin scale results (Figure 1). 
Thus a temperature of 4 degrees K. is 
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Wherein a Liquid is Discovered to Behave like a 
Cat-footed Burglar and to Puzzle Scientists by 
its Extraordinary Fluidity . . . Still Is a Puzzle 


the same as —269 degrees C., and the 
boiling point of water, 100 degrees C., 
18 the same as 373 degrees K. 

Everything is frozi-n solid at tempera¬ 
tures below 14 degrees K., except 
helium, the light gas that is used in air¬ 
ships. Hydrogen, the next best thing, 
melts at 14 degiees K. and boils away 
to hydrogen gas at 20 degrees K. Liquid 
air is really hot—it freezes at 55 degrees 
K. and boils at 91 degrees K. All these 
cold substances, of course, must be kept 
in double-walled Thermos bottles. 

Low temperature research is compli¬ 
cated and expensive. Only a few labora¬ 
tories are well equipped for it. The most 
notable on this continent is at the Uni¬ 
versity of Toronto, where Professor Bur¬ 
ton and his colleagues make about a 
quart of liquid helium weekly. 

TIQUID helium boils at 42 degrees K., 
i-l at atmospheric pressure. If the 
boiling IS quickened by pumping oil the 
gas, the increased evaporation lowers the 
temperature gradually. Meanwhile the 
liquid boils vigorously. All of a sudden, 
at 2 19 degrees K., the liquid seems to 
stop boiling; at least it is quiet, but 
evaporation continues, as shown by the 
gas which can be pumped off, and the 
temperature keeps on falling. This obser¬ 
vation is merely one of many which show 
that the temperature, 2.19 degrees K., 
marks a transition point between two 
states of helium. For want of better 
names they are called helium I and 
helium II. Helium I is the warmer, 
helium II the colder. The name A-|>oint 
(Creek, lambda ) is given to this transi¬ 
tion temperature. 

Even its most prosaic properties make 
liquid helium a remarkable fluid. We 
think of water as a typical liquid—a 
quart of it weighs just over 2 pounds. A 
quart of liquid helium would weigh only 
about 5 ounces, just 3/20 as much as 
water. It has been known for some time 
that helium II possesses an unusual heat 
conducting capacity for in excess of he¬ 
lium I, and some time ago Professor 
Kapitza thought this might be due to an 
abnormally high fluidity—or low viscos¬ 
ity, as the physicists c^ it. This would 
mean that the liquid would circulate with 
extreme ease, parrying heat by means of 
convection currents. 


Peter Kapitza will be remembered 
as a Russian scientist who spent many 
years in Lord Rutherford’s laboratory at 
Cambridge, England. First he was inter¬ 
ested in producing very strong magnetic 
fields, which he accomplished success¬ 
fully. Then he turned his attention 
to research at low temperatures, among 
other tilings, and a special laboratory 
was constructed for him, complete with 
helium liquefier [described in Scientific 
American, December, 1934, pages 300- 
302.— Ed.]. Then, suddenly, while he was 
on a holiday in the U.S.S.R., the govern¬ 
ment apparently declined to let him 
leave, but offered him adequate facilities 
for pursuing his work in Moscow. The 
difiSculty then was to know what to do 
with his new equipment in Cambridge, 
for a scientist's own re.search equipment, 
minus the scientist, is rather like a ship 
without a rudder or engines. Finally 
some of the equipment was purchased 
by the U.S.S.R. for Kapitza’s use, and his 
friends were pleased to see in Nature, 
a little more than a year ago, a letter 
recording some of his experiments. 

Kapitza, then, set out to measure the 
fluidity or viscosity of helium II. The 
usual commercial methods, or even the 
usual laboratory methods, were not very 
convenient at 2 degrees K., so he devised 
the following scheme. A tube (A, Figure 
2, left), had fixed to its lower end a heavy 
glass plate B, with a hole through the 
middle. Below this was another plate C, 
whose distance from B could be varied 
by devices that the diagram does not 
show. The inner surfaces between B 
and C were optically flat. Then B and C 



Figure i: Leftt Kapitsa’s experi¬ 
ment. AiiM; The inspended beaker 



















OF Liquid Helium 

By THOMAS H. OSGOOD, M.S., Ph.D. 


w(‘re 6xed at a convenient distance apart 
—let us say 1/32 inch—and the whole 
thing was lowered into a bath o{ liquid 
liclium II. Soon, the two levels, inside 
and outside the tube, were the same. 
Now for the experiment. The unit was 
quickly raised a short distance, making 
the level inside A higher than outside. 
This inner level was expected gradually 
to fall, as the liquid leaked out between 
B and C. But it fell faster than was ex¬ 
pected. In another case B and C were 
placed in optical contact, meaning that 
they were pres.sed firmly together. You 
would think that the helium II inside 
could now hardly escape. But you are 
wrong. The inner level of liquid settled 
down m a few seconds. Here was a curi¬ 
ous liquid, one that could slip in a few 
seconds through a space about a thou¬ 
sandth as wide as the thickness of a 
sheet of paper!! Indeed, in all the pre¬ 
vious history of physics, no substance 
ever before displayed such remarkable 
fluidity; upon calculation, this helium 
II, a liquid, turned out to be about 10,000 
times as easy flowing as hydrogen gas. 
It sounds almost incredible. But how to 
find out the truth? 

T he next step is an obvious one, 
once it has been pointed out. If he¬ 
lium II can slide through cracks as 
easily as Kapitza’s experiment showed, 
surely it is worth while trying to see 
whether it can slide through no crack 
at all. A report of experiments of this 
kind was published in the middle of 
1938 by Daunt and Mendelssohn of the 
Clarendon Laboratory, Oxford, England, 
but they were careful to point out that 
their experiments were merely an elab¬ 
oration of an observation of Kammer- 
lingh Onnes of Leiden (in 1922) that 
the surfaces of two volumes of liquid 
helium n in two concentric vessels, ad¬ 
justed themselves automatically to the 
same level. Daunt and MendelsMhn sus¬ 
pended a tiny glass beaker (Figure 2, 
right) by a fine fiber so that it could be 
lowered into or raised from a bath of 
helium II. Here are their own words to 
describe the effects. "When the empty 
beaker was lowered into the liquid, it 
filled up to the level of the bath, al¬ 
though the rim of die beaker was every- 
udiere above the level of the liquid. When 
the beaker was partly lifted out of the 
bath, the level of die liquid in the beaker 
fell . .and the level of the bath rose 


until both had reached the same height. 
In order to establish whether the trans¬ 
fer took place by distillation ... or by 
transfer over the surface, the effect was 
examined of introducing wicks of twisted 
copper wire which increased the surface 
leading from one level to the other. It 
was found that this increased the rate 
of transfer to several times the previous 
rate so long as, but only so long as, the 
wick reached into the liquid at the high¬ 
er level. When the beaker (without a 



Figure 3; Apparatus for making li¬ 
quid helium. University of Toronto 


wick) was completely lifted out of the 
bath. It was found that the liquid van¬ 
ished at the same rate as when it was 
still partly dipping into it. This was 
accounted for when it was observed that 
the liquid collected in drops at the bot¬ 
tom of the beaker and dripped into 
the bath. The rate of transfer did not 
appear to differ very greatly whether 
the beaker was almost full or nearly 
empty.” And the authors add, in con¬ 
clusion; “If any of these phenomena 
occur above the A-point (that is, with 
helium I) the rate is so slow that they 
could not be observed in our experi¬ 
ments.” 

Thus it seems clear that the surface 
of a solid in contact with helium II is 
covered with a helium film which trans¬ 
ports the liquid to the lowest available 
level, and that the helium II creeps over 
the cold surface in an uncanny way. 
No wonder Kapitza was misled in the 


interpretation of his experiments! What 
happened, of course, was not that the 
helium II slipped through the crevice 
between plates B and C of Figure 2, 
left, but that the levels were equalized 
by the liquid creeping over the top of 
the open tube A. Perhaps “creep” is 
hardly the right word, for the moving 
film of helium is so thin that it must 
move at a speed about equal to that 
possessed by the molecules themselves 
—a few hundred meters per second, that 
is, several hundred miles an hour, 

I ATER experiments in several labora- 
d lories, especially at Toronto, have 
shown that the fluidity or viscosity of he¬ 
lium II is not nearly as low as Kapitza 
suggested. It turns out to be about the 
same as for gaseous hydrogen. But this 
in itself is low enough to set the the¬ 
oretical physicists to work to try to ex¬ 
plain why the helium II has these su- 
perfluid properties. The theories which 
are being proposed make the assump¬ 
tion that helium II is a sort of a cross 
between a gas and a liquid—a degen¬ 
erate Einslein-Bose gas, to use the tech¬ 
nical term. The problem is essentially 
this; In a gas, the molecules are, to all 
intents and purposes, quite independent 
of one another; the only thing that re¬ 
stricts them IS the solid wall of a con¬ 
tainer, such as the shell of an oxygen 
tank which keeps in the oxygen. But 
open the valve, and out the oxygen 
rushes. On the other hand, the mole¬ 
cules in a liquid always stay at about 
the same distance apart. If you like a 
crude picture, you might say that the 
molecules are somehow hooked on to 
one antfther, by hooks which do not 
stretch. If you open a bottle of medicine, 
the medicine does not suddenly rush out 
into the room like the oxygen from the 
tank. In the case of helium II, then, 
the helium molecules must be attached 
to their neighbors by non-strctchable 
hooks, for the substance is a liquid. But 
at the same time, it can not have its 
extraordinarily low viscosity unless tlie 
molecules can slide past one anoiher 
with the greatest of ease. This means 
that they must be able to change neigh¬ 
bors very readily. The question is, there¬ 
fore, what kind of “hooks” do these 
molecules have which are firm enough 
not to stretch, and yet which automatical¬ 
ly couple and uncouple their neighbors, 
but do not let those neighbors go free? 

The “hooka” of which we speak must 
necessarily be electrical forces. Whether 
or not the theoretical physicists are on 
the right track, time and further experi¬ 
ments alone will tell. But when it is 
known how these "hooks” work, a new 
discovery will have been made about 
molecular forces. 
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Science Dissects 


than a sheet of tissue paper The 
most lustrous pearls are those in 
which the constituent layers arc 
the thinnest, while those of less 
attractive appearance are made 
up of thicker and coarser layers 
of nacre. 

We have authority for believ¬ 
ing that the pearl generally takes 
its color from the shell lining, 
and even from that part of the 
shell near which it is formed. 
A rose- or cream-colored pearl 
would not be expected, accord¬ 
ing to this explanation, in an 

The attrartlve result, a gleaming and lustrous string ^^*<=** 

of matched natural pearls, one of the finest of its ** other color, 

kind now on sale by jewelers in this country Pearls may be rose, cream, 

white, grey, bronze, black, pastel 
IHE lovely natural pearl has been for shades of lavender, blue, yellow, mauve, 

countless centuries the subject of orange, brown, or green; but the more 

speculation in fable, song, and story. desirable colors are rose, cream, white, 

only gem that comes from the sea, and black. The temperature and com- 

the only one made by a living pro- position of the water and the state of 

, it aroused long ago the intense in- health of the oyster are thought to de- 

it of those who were able to use only termine the color of any given pearl. 

‘ imaginations to conceive of its The appealing iridescence for which 

in and characteristics. pearls are priz^ is due primarily to the 


T he lovely natural pearl has been for 
countless centuries the subject of 
speculation in fable, song, and story. 
The only gem that comes from the sea, 
and the only one made by a living pro¬ 
cess, it aroused long ago the intense in¬ 
terest of those who were able to use only 
their imaginations to conceive of its 
origin and characteristics. 


Now, however, thanks to the advances reflection and refraction of light which 
of science, we can study this most inter- take place on the surface of the gem. 
esting of all gems with a thoroughness 

that might have amazed its early ad- ^^HE beauty and splendor of the pearl 


In a recent article in Scientific Ameri- 
:an we discussed the attempts that have 


X have been sung in the sacred books 
of the Christians, the Hebrews, and other 
religions. St. Matthew, for example, had 


to simulate the a high appreciation of this gem: "The 

natural pearl, which nature alone can Kingdom of Heaven is like unto a mer- 

fashion. Despite the ingenuity of man chant man seeking goodly pearls, who 

and the wonders of science, no artificial when he had found one pearl of great 

or “cultured” pearl can be produced that price, went and sold all that he had and 


can compare with that w 


a, rose-colored bought it.” 


The gates of the Holy City v 


that is the handiwork of an inspired scribed as 12 peark by St. John in the 

Mother Nature. And although cultured Book of Revelations. In the Talmud there 

and imitation pearls are available, they is a reference to the pearl “that has no 

bear a similar relationship to the natural price,” and also to manna that was “as 

pearl as gold-filled articles do to solid white as pearl.” 

gold jewelry, silver plate to sterling, or Hindu legend attributes the discovery 
reproductions to genuine old masters. of the pearl to Krishna, the form in which 


‘‘mutka,” the pure, and there were numer¬ 
ous words for pearl bracelets, necklaces, 
and other pearl ornaments in the dramas 
of Kalidasa, the Hindu Shakespeare. 

According to “The Kingdom of the 
Pearl,” by Leonard Rosenthal, it is be¬ 
lieved that pearls were the first gems 
known to man. It is likely that the dis¬ 
covery of the pearl was made by some 
member of a fish-eating tribe on the 
shores of India. The Ancient was possibly 
attracted by the brilliance of the gem 
when he opened the mollusks that were 
intended for his food. As his natural 
taste for beauty developed, he used it to 
satisfy his desire for adornment, which 
characterizes alike the most primitive 
tribes and the most refined civilizations. 

The Chinese knew and appreciated the 
pearl at a very early date. The gems were 
accepted by them in payment of tribute. 
Some fantastic Chinese tales tell about 
pearls so brilliant that their glow could 
cook rice a thousand miles away. And 
about the beginning of the Christian Era 
it was reported that one pearl was found 
so lustrous that it could be seen in the 
dark at a distance of three miles! 

The tale of Cleopatra drinking wine 
in which she had dissolved a pearl from 
an earring is known to every student of 
legend. Science, however, must modify 
the story by pointing out that a pearl 
cannot be readily dissolved in sour wine 
unless it is first powdered. 

But there is record in subsequent his¬ 
tory of the drinking of a valuable pearl. 
During the reign of Queen Elizabeth, Sir 
Thomas Gresham, who possessed a fa¬ 
mous pearl worth 15,000 pounds, ground 
it to a powder, and drank it to his 
sovereign’s health when he was enter¬ 
taining the Spanish ambassador at din¬ 
ner. His purpose was to show the Spanish 
of what luxury the English were capable; 
and probably, also, to prove that England 
had the wealth to raise a fleet to protect 
herself! 

Catherine de Medici owned the most 


The entirely natural formation of the 
genuine Oriental pearl occurs, for ex¬ 
ample, where by chance a tiny grain of 
sand or other foreign particle enters an 
oyster shell, or where some abnormal 
condition results in the growth of a pearl. 

This tiny particle becomes the nucleus 
of the gem. Layer upon layer of nacre is 
deposited upon this heart as the pearl 
grows. These films that form the pearl 
vary in thickness, being much thinner 


the preserving god Vishnu appeared in 
all his glory. According to this tale, he 
took the pearl from the depths of the 
ocean to adorn his daughter on her wed¬ 
ding day. This is the source of the tradi¬ 
tion that links pearls to brides even to 
the present. 

In the classical period of Sanskrit 
literature, about the 3rd Century of the 
Christian era, there were abundant refer¬ 
ences to the pearL It was generally called 


exquisite pearls in the world, according 
to the historian BapU, when in 1533 she 
married Henry, Duke of Orleans, after¬ 
ward Henry II of France. She had two 
large pear-shaped pearls weighing about 
92 groins each, which were presented to 
her by Francis I, and which she later 
gave to Mary Stuart. 

Of the very large pearls generally men¬ 
tioned by writers, three undoubtedly 
exist: La Pellegrino, the Beresford Hope, 
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and one of medium quality in the Aus¬ 
trian crown weighing about 1200 grains. 
The finest is La Pellegrina, which is per¬ 
fectly round and so lustrous that it ap¬ 
pears to be transparent. 

For many centuries the finest pearls in 
the world have come from the Persian 
Gulf, chiefly from the waters around the 
Island of Bahrein Here, most of the 
population depends for liveliluHid upon 
pearl fishing, according to a British 
writer, on whose recent account some of 
the material in the next few paragraphs 
IS based. Some 75,000 natives depend for 
their living on pearl diving, as have their 
ancestors for nearly 2000 years. 

The present ruler of the tiny inde¬ 
pendency is Shaikh Hamad bin Isa al 
Khalifah, a member of an ancient Arab 
family which came originally from the 
mainland of Arabia. Tliough he en¬ 
courages modern methods and improve¬ 
ments, he lives as an Arab Shaikh, al¬ 
ways wearing the dress of his country, 
surrounded by picturesque retainers, 
and spends much of his spare time in 
hunting, coursing with Saluki hounds, 
and in hawking. 

Although the richest pearl banks in 
the world are around Bahrein, the Shaikh 
receives no direct income from pearls. 
The revenue of his state is mainly derived 
from customs duties upon imports and 
from oil royalties. The value of importa¬ 
tions, however, depends upon the success 
of the diving season, which lasts from 
the middle of May until the end of Sep¬ 
tember, while the water is warm. 

On a day appointed by the Shaikh, 
which is announced by public proclama¬ 
tion, the pearling fleet, consisting of 
several hundred sailing dhows, very like 


Roman galleys, sets out from Bahrein to 
the pearling banks. Until they clear har¬ 
bor, the boats are propelled by heavy 
oars, each pulled by two men, who sing 
the song of the pearlers as they row. 
Often the fleet returns at night when the 
moon and tide are fulL The sound of the 
sailors chanting and the sight of hun¬ 
dreds of white sails colored orange by the 



Section of a typical Oriental salt¬ 
water pearl, showing concentric ar¬ 
rangement of mineral matter 
throughout. An ideal pearl, struc¬ 
turally. Magnified about seven times 

light of fires burning on the decks is, 
indeed, very picturesque. 

The pearl divers use no mechanical 
apparatus of any kind, and the diving 
methods have changed little since they 
were first described by 14th-Century 
travelers. Each diver wears a clip like a 
clothespin over his nose, and leather 
sheaths to protect his fingers and to 
enable him to wrench the shells from the 
rocks underneath the sea. Each of his big 


toes is guarded by a similar sheath. 
Grasping a stone as a weight, he descends 
on a rope to the bottom. Around his neck 
is a string bag, which he fills as rapidly 
as he can during the minute and a half 
he is able to stay under water. When the 
air in his lungs is exhausted, he gives 
the signal, and is pulled up to the sur¬ 
face by his companion in the boat. A 
good diver con descend about 30 times 
in a day, often to a depth of 14 fathoms. 

The shells are piled on deck to be 
opened later under the watchful eye of 
the captain, who carefully guards the 
pearl treasure in a chest. The shells are 
thrown back into the sea, for the divers 
believe that oysters feed on them. They 
believe, too, that the pearls are formed 
by drops of dew that fall into the oysters 
at night! 

The men receive no regular wages, but 
share in the profits of the boat to which 
they are attached. The general principle 
of the diving system is fair, especially 
since the present Shaikh delegates gov¬ 
ernment employees to check on the books 
kept of the season’s catch. A certain per¬ 
centage of the crew, chosen by the men 
of each boat, must witness the sale of the 
pearls by the captain to satisfy them¬ 
selves that they receive a proper share 
of the profits. 

W HEN sold, the pearls go from 
Bahrein to the great markets of 
India. Here steps are taken to bring out 
their sublime luster. Each jewel is care¬ 
fully washed and polished by expert 
workmen. Next, the pearls that are to be 
used in necklaces must lie drilled by 
hand. The skilled craftsmen in charge of 
this step employ a delicate method of 
drilling that has not changed in 3000 
years. 

In Indio, the gleaming finished pearls 
are purchased by dealers who take them 
to Paris or London. To these pearl 
centers, buyers from this side of the At¬ 
lantic travel to select their stocks. 

Interesting as may be the facts we have 
discovered, the scientLst must delve still 
deeper into the physical characteristics of 
the pearl. Science must view not only the 
surface, but must go beneath it. 

The best way to seek out the story 
behind the pearl is to examine its in¬ 
ternal structure microscopically To do 



An ideal ‘iMallete eroit” X-ray diffraction pattern (two ex- 
poraroi) produced from a cultnred pearl ttf 7M grains 



Two characteristic diffraction patterns produced from a 
natural pearl (7,44 grains) with fine concentric layers 
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this, one must thin-section the jewel. A 
pearl to be thin-sectioned is first ground 
on a coarse diamond lap or polishing sur¬ 
face until its maximum diameter has 
been reached. A few turns over a finer 
textured diamond lap will eliminate the 
scratches produced by the previous 
grinding operation. The pearl is next 
cement^ to a microscope object glass, 
using Canada balsam. After the balsam 
has hardened, the remainder of the pearl 
is ground to wafer thinness, first on a 
coarse diamond lap and finally to a thick¬ 
ness of 0.03 millimeter on a lap of very 
fine grain. A cover glass is cemented 
over the specimen and the thin-sectioned 
pearl is now ready for microscopic ex¬ 
amination. 

The optical properties of the mineral 
matter are best observed using polarixed 
light. From such a thin-section one finds 
that a natural pearl is, in general, struc¬ 
turally not unlike an onion, in that the 
numerous layers of mineral matter are 
concentrically deposited from the inner¬ 
most part of the jewel to the exterior 
Because of this interesting structural 
arrangement, a pearl can be “skinned” 
very much as an onion can be peeled. 

C HEMICALLY, the pearl is composed 
almost entirely of calcium carbonate. 
This material, on examination, is found 
to be deposited around a tenuous network 
of organic matter, which has been termed 
conchiolin, much like the enamel around 
the dentine of a tooth. Limestone and 
marble are composed of the hexagonal 
variety of calcium carbonate, calcite. Few 
pearls have this mineral in their consti¬ 
tution. The form most generally present 
in pearl substance is the orthorhombic 
variety of calcium carlwnate, aragonite. 

The gem, exquisite as it is, is in a sense 
an abnormal growth. Unlike other con¬ 
cretions and pathologic products in ani¬ 


mal and vegetable life, however, it k 
strikingly beautiful in its evidence of 
disordered physiologic change. In the 
case of the pearl-oyster, some irritation 
is presumed to have been set up in the 
musculature system of the mollusk. The 
microscopic irritant, if from an external 
source, may have been of organic origin 
—perhaps some species of trematode— 
or, again, it may have been inorganic in 
character, as for example, a grain of 
sand or an agglomerate of silt. The mol¬ 
lusk, unable to rid itself of the unwel¬ 
come intruder, seeks to reduce the at¬ 
tendant irritation by coating the sub¬ 
stance with nacreous material. 

Certain epithelial cells within the 
mantle of the oyster have the ability to 
extract from the sea water those salts 
necessary to produce calcium carbonate. 
It has been stated that it is not tempera¬ 
ture that controls the crystallization of 
calcite and aragonite so much as it is 
the acidity or alkalinity of the carbonate 
solution. Calcite crystallizes from an 
acid solution while aragonite forms under 
alkahne conditions. 

The interior of some natural pearls 
has been found, in instances within the 
writer’s experience, to consist of coarse¬ 
ly crystalhne calcite around which have 
been deposited concentric layers of ara¬ 
gonite. In the case of this particular, 
pearl, then, the physiological state was 
such that only calcite could be deposited 
in the beginning. Later, the physiolo¬ 
gical-chemical processes of the pearl- 
oyster changed to the extent that alka¬ 
linity prevailed and calcium carbonate 
in the form of aragonite was laid down 

Many natural pearls, when sectioned, 
reveal no evidence whatever of an irri¬ 
tant. From this observation we must as¬ 
sume that the nucleus has been of or¬ 
ganic nature or perhaps of internal 
origin. Shortly after deposition began, 


The deck partner of a pearl diver is holding the small string bag which the diver fills in 
a quick descent. Oysters are accumulated and are not opened until the end of the pearling day 



decomposition of the organic matter 
ensued, with the result that the final 
product reveals no evidence of what 
initiated the process. 

To look further into the subject of 
iridescence, we must call on the prin¬ 
ciples of optics, in order to explain how 
light acts on transparent and translucent 
substances in thin films. Light entering 
a medium, unless the latter is amorphous 



A natural salt-water pearl possess¬ 
ing a central area composed of radi¬ 
ating crystals of calcite, around 
which have been deposited concen¬ 
trically arranged layers of aragonite 

in character, will deviate from its normal 
course. The beam reacting in this man¬ 
ner is said to be refracted. If light is di¬ 
rected on an object from an angle, a 
certain amount will be cast back into the 
eyes of the observer. This light has been 
totally reflected. On microscopic exami¬ 
nation, using polarized light, the con¬ 
centric laminae of natural pearl sub¬ 
stance—viz, aragonite—are found to 
lie in a basal plane; that is, in a plane 
perpendicular to the vertical crystallo¬ 
graphic axis. These laminae are exceed¬ 
ingly thin and tenuous. Furthermore, 
they overlap one another. Their edges, 
when examined closely, resemble to a 
marked degree certain contour lines seen 
on topographic maps, which are used to 
designate rough and rugged country. The 
surface of a pearl, when examined micro¬ 
scopically, may not be entirely smooth 
in some cases. In fact, it may have a 
hammered appearance, not unlike that 
seen on hand-wrought copper. 

’*The modem trend toward specializa¬ 
tion has reached the jewelry field, and 
the handling of pearls has become a 
definite specialty. Just as a dealer in fine 
paintings or rare antiques devotes hk 
life to the study of these works of art, 
so does the pearl expert develop his skill 
to an uncanny degree in identifying and 
evaluating peark. Not only have many 
of these specialists gained the abOity to 
distii^kh by the naked eye between a 
genuine pearl and a “cultured” product, 
but they can also tell by visual recogni¬ 
tion the geographical region in wMch 
a pearl originate. 

In addition to the identifying work of 



nom experts, howeviT, there are definite 
scientific tests by whicli the exact differ- 
(iicpsi between genuine peails and their 
mimilations can be made a matter of pre- 
(ise knowledge. These methods scientists 
lijve devised over a pciiod of years, and 
all are now in more or less active use. 
I'la( li procedure will now be considered 
si paialely 

One of the simplest methods of dis¬ 
tinguishing between natural and si»- 
called •■cultured” pearls is the accurate 
dcti iinination of their specific gravity. 
'I lie easiest means of making this test is 
|i\ iiiimetsiug them in liquids of known 
ilciisity The pioceduH usually consists 
of placing a peail in a small containei 
partially filled with acetylene tetrabro- 
inidi, to wlinjl orthod|chloi(d)en/ene |s 
addul drop by drop until the pearl is in 
sii'pinsion. the diiisily of the spi cimen 
and the li(|uid then may he consideied 
id( iitieal 

Tin specific gravity of the Inpiid is 
IK\t obtained by means of the Weslphal 
balance. The heaviest cultured peait ex¬ 
amined by the Witter had a specific 
giavity of 2 803; the lightest, 2 713 
Natural pearls have a lowei specific 
giavitv, aveiaging 2.383. The test, how- 
I M I, has its liniitations 

for the past 15 years, the X ray has 
III en used to ilifferentiate natural fiom 
(iilliired pearls This procedure is ac- 
lomplished by passing a naiiow beam 
of \ ravs through a metallic lead pinhole 



Naliiral pearl, of an nnuHual nhape. 
sliuivinit eoneentric layers cxlend- 
inn tlirouglioul. Photographed in 
polarized light. No nueleus pieeenl; 
lenlrnl apot is un oplieiil effeit 

camera” of proper thickness, having an 
oi dice 0.02 or 0.04 of an inch in diameter. 
The pearl to be tested is placed over the 
small opening through which the X-ray 
beam is to pass. If the gem is natural, a 
uniform scattering of the X rays takes 
place when they impinge, and. therefore, 
they will produce upon a photographic 
plate a six- or twelve-fold “spot" pat¬ 
tern. This characteristic pattern is caused 
fiy the regular concentric arrangement 
of the aragonite characteristic of natural 
salt-water pearls. 

A cultured pearl similarly tested, on 



the olhi I hand, will usually produce a 
maltesn cross pattern, or modification 
thereof: this appearance is uttrihiitahh* 
to the peculiar parallel mineral arrange¬ 
ment tound in all molher-of pearl sub 
stam e 

Another ingenious method used lo dif¬ 
ferentiate cultured peails from the na¬ 
tural gems employs an ‘’F.iidoscopi 
invented h\ Cliilowsky and IVrrin iii 
1926 Brietiv. the appaiatiis «(insists of a 
carbon arc a l< ns sysi.mi. and u hollow 
hypoderinu-like needle, at the tip of 
which aie placed two platinum niitrois 
set at angles of 45 degrees and in op- 
posiie direi lions from one aiiothei. 

As a typK al natuiul peail is composed 
of (om eiitiically deposited aiagonite 
tliroiighoiii, and a ciiltiiiod peail has a 
huge core llial is clistinclly lay« red, it is 
plain that light directed within such 
btriirturcs should icact diffeiently be¬ 
cause of their physical differences. If a 
drilled natiiial salt-watei pearl is placed 
on tlic hvpoderniic-likc needle and then 
obseivcd through the focusing eyepiece 
of tile lens system, one finds that a flash 
IS jirodiiced when the pearl is moved 
lidi k and forth over the needle after the 
aic has staited to burn. A similar test 
made on a cultuied peail will not leveal 
this flasli. In the former case, the pow¬ 
erful beam of light traversing the needle, 
is reflei ted from the fust minute platinum 
mirror up to the pearl substance. Because 
the layers are concentrically arranged 
throughout, the light is totally reflected. 
On moving the peail back and forth, the 
totally reflected light is “caught” or re¬ 
flected on the second or outside minor 
which constitutes the tip of the needle. 
The registered flash is s^en in the eye¬ 
piece. A cultured pearl, having a large 
core composed of parallel layers, will 
not reflect light and, consequently, no 
flash is produced. 

By this raeliiod only one drilled pearl 


< dll lie ixaiiiini d at a time Fuilhormore, 
this lest cannot be applied lo uiidrilled 
geni' 

All mineial matter is either diamag¬ 
netic or paiamagnetic Knowledge of this 
physical property resulted in the inven¬ 
tion of a new instrument by Dr Richaid 
Ndcken. of (ieimany, m 1929 The strue- 
turul diffeienecs in pearls mentioned in 
the preceding paragraph permits differ¬ 
ent lutioii by the iis(‘ of tills method. The 
test, howtvet, is not as ettif ii-nl as tlu 
endosciqiic jiiotediire. and is tlu least 
used. 

F oil many generations distingiiislied 
families liave ronsidered pearls as 
heirloom gems, to he handed down ft mu 
iiiothet lo daiighliT, iisiiallv on the wed¬ 
ding day We liave seen how lliis linking 
of pearls witli hi ides goes far hack into 
history, beginning willi euily Indian 
legends. Like thesis ol silver, peails 
never go out of style, nor doi s their value 
decrease with the generations. 

There is a dehnite reason for this 
permanent value. Unlike other jewels, 
theie IS no need for a ' world corner” on 
the pearl market. The niimlier of really 
fine pearls brought up ni any one year is 
definitely limited No great ‘'find” cvei 
disiupts tile market, and it is nevet 
necossaiy to hold up part of any year’s 
output. 

It may take yeats—in fact, it nearly 
always does- -in assemble a superb neck¬ 
lace. When, tlierefoie, the pearls are 
finally brought together into a matched 
string, the acliievement is eventful, and 
their value in this form is greater to¬ 
gether than their combined separate cost 
It is evident from what has been said 
that the popularity of the pearl is in no 
sense faddish. With 4000 years of ad¬ 
miration behind it, this beauteous gem 
may look forward to as many m the 
future 
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Inside The Stars 


Why do the Stars Shine, How do We Know They Are 
So Exceedingly Hot inside, and What Makes them So ? 
From Whence Comes their Vast Store of Energy? 


By HENRY NORRIS RUSSELL, Ph.D. 



S OME of the simplrst-f-oundiii” ques- 
lions arc ilie harde'-t to aii^wci Wt> 
know a good deaf about the stars by 
tins time—their distance-, their motion-, 
their real biightness, and, in man) case-, 
their actual diameter-, lull it has taken a 
long time to answer, even in part, the 
obvious question, ‘'Why do the stais 
shine 

In one sense, tlie answer is tasy 
i noiigh The stai- shine liecaii-e they are 
hot- -very hot inditd, i ven in their oiltei- 
niost alnios|jheics. l'nl<-s the whole siii- 
face »if a star i< as hot a- the liotte-l pan 
of a blast furnace, it will not shine biight- 
ly enough to be visible at the (iiormous 
(listam es with which we have to deal We 
can measure tin- surface tempt rulure by 
im thods similar in jinnt i]de to those 
wliieli are used to find the temperature 
of an industrial furnace—by the intensity 
and color of the light which tomes out 
through a hole in the door--and we find 
that, for a led star (cool as stars go) it 
IS from 2000 l<i 3000 degrees, centigrade. 
The Sun’s is 5700 degrees, and the figure 
lises to some 10,000 degrees for wlutc 
stars like Sinus, over 20,000 degrec-s for 
the stars in Orion's belt, and perhaps 
50,000 degrees for the very hottest stais. 

We can calculate just Imw bright a star 
of given size and lemperatuic will hnik at 
a distance of so many light-years, but 
this does not answer the question "What 
makes the stars so hot'!'" Here again we 
may ‘‘stall along*’ with a simple answer. 
Tile stars ate hot outside because they are 
-till hotter inside, and the heat leaks out 
to the surface. But the questioner might 
leply, "'i'ou can't get inside a star to find 
out about it, how do you know that it is 
liot inside’” And the answer comes: It 
has got to he enormously hoi inside— 
millions of degrees—provided only that 
the matter of wlneh it is composed is of 
the same nature as tlmt wliich we can 
study in our lahoralones, and there is 
plenty of good evidence to convince us 
lliat this IS true. 

From the Sun's giavitational attraction 
on the planets, we can hnd its total mass, 
and that its average density is 1 4 times 
tliat of walei. It- allraction upon its own 
outer layers produces an enormous in¬ 
ternal pressure If the density was the 
same at all points, the pressure at the 
center (as can easily he calculated) 
would lie 98,000,000 tons pei square inch. 

It is no more than a high-school exer- 
(ise to ealculale how hot a ina.ss of gas 
would be if thi.s enormous pressure com¬ 
pressed it to no more than the given 
density—provided that one assumes that 
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the familiar “gas law-*' of the lahoiatoiv 
can be applied under tluse extieine <on- 
dituins. If the gas was hyilrogen (loose 
atoms, not molecules I tlie teinperalui< 
would be 11,500,000 degrees, cenligratle. 

It is of course practu ally certain that 
the den-ity i- greater at the center than 
the aveiage. and pMibablc that it is imu li 
gieater, and to get an exact value we 
would have to know just how the density 
varied at different distances from the 
centiT. But to increase- the central elensity 
means to bring the material nearei tlw 
renter, and give giavily a more poweiful 
hold on it, and this increases the pressure 
Calculations made for different “models” 
sliow that these two changes nearly com- 
{lensate one another. For example, a 
density-model which Eddington has made 
famous has a central density 54 times the 
mean; the pressure is increased 92 times, 
hut the ratio of the two, and hence th<' 
temperature, is increased only in the ra¬ 
tio 1 70. Another model, recently calcu¬ 
lated by Chandrasekhar, makes the cen¬ 
tral density 88 times and the piessure 171 
times the values first considered; the fac¬ 
tor for the temperature is 1 95. 

T he temperature at the Sun’s center, 
on these two models, comes out 19,- 
600,000 degrees and 22,400,0(X) degrees 
—provided that the gas consists of hydro¬ 
gen atoms. There is good reason to be¬ 
lieve that these ‘‘models” represent, in 
a general way, the internal structure of 
many (perhaps not all) of the stars. 

But, on the rudimentary theory, this 
lemperature should be projtortional to 
the atomic weight of the material. If it 
was iron, the value would be .56 limes 
as great, or more than a billion degrees! 
Our calculations of temperature, then, 
depend far more upon what we suppose 
the Sun to he made of, than upon what 
pattern of Internal density we assume. 

Until about 15 years ago, no one would 
have dared to take this calculation very 
seriously. It seemed more likely that the 
atoms would be jammed together so 
tightly, by a much smaller pressure, that 


no incitase could sijui'e/'e ihem inlo a 
nuich smaller space If the atoms were 
rigid bodies, thi- might be nearly true, 
liut a- their properties became hcttei 
known, it was realized that their outer 
layers of election- would Iw- shelled off 
and left to watider freelv, leaving cores 
so -mall that the whole affair could he 
londensed to a very small volume. The 
only way to escape this, inside the Sun, 
IS to have llie pai tides moving about so 
fust that their collisions keep them from 
being jammed closer—and this is only 
a way of saying, in other language, that 
the material as a whole behaves like a 
very hot gas. So the simple calculations 
aie good after all. 

How hot the gas must be, to stand the 
piessuic with the given density, depends 
on how many moving particles there are 
in it—since each, on the average, will 
have the same energy of motion. If they 
were all atoms of iron, which weigh 56 
limes as much as hydrogen atoms, the 
temperature would come out 56 times as 
high. But an iron atom has 26 electron* 
outside its nucleus, and, if these are all 
knocked off, the energy will be divided 
among 27 particles and the average 
amount, and hence the temperature of 
the gas, will be correspondingly lower. 

This is a very fortunate thing for our 
calculations, for no matter with what 
sort of atom we, start, the average weight 
of the pieces will he nearly the same. 
For sodium, for example (weight 23, 11 
electrons) it is 1.92; for oxygen (weight 
16, eight electrons) it is 1.'78. 

The calculated temperature inside the 
Sun therefore depends very little upon 
the chemical composition—with two im- 
jiortant exceptions. A helium atom 
(weight 4, with two electrons) gives an 
average weight of 1.3.3 per piece, and a 
hydrogen atom, breaking into two parts, 
a weight of only 0,5. 

For a star of the Sun’s size and mass, 
built on Eddington’s mode], and com¬ 
posed entirely of hydrogen, the central 
temperature wmild (in round numbers) 
be 10,^0,000 degrees, if it was all he- 



MAY • 1«39 

lium, 26,000,000 degrees, and, if all of 
heavy atoms, about 40,000,000 degrees, 
Cliandrasekhar’s model makes the tem¬ 
perature 15 percent higher—a small dif- 
feience compared with the effect of the 
atomic composition. 

When we compare one star with an- 
otlier, we find that, for those huilt on 
the same model and of the same stuff, tlie 
temperatures at the centers (or any cor¬ 
responding points) should be propor¬ 
tional to the mass divided by the radius 
For Sirius, for example, the mass is 2 4 
limes the Sun’s, and the radius 1.8 times, 
so that the central temperature should 
he about 30 percent higher than for the 
Sun. The most massive star for which we 
liave accurate data is 29 Cams Majoris — 
an eclipsing system, in which the largei 
slai has 46 times the Sun’s mass, and 20 
limes Its radius; its internal tempeia- 
liire should he therefore a little more 
than twice tlie Sun’s. At the other end of 
ihe list of well determined systems is the 
faint companion of Castor—also an 
11 hpsing pair, composed of two stars hav¬ 
ing 63 and 57 percent of the Sun’s mass, 
.md 66 and 60 percent of its diameter 
The Central temperature for both comes 
out 9,5 percent of tlie .Sun’s 

These stars all belong to the great 
main se(|ucnce which runs fiom fault, 
small, led stars of small mass to hiil- 
hant, large, massive white stars For 
lliese, except for the higgesi and hot- 
ii't, Ihe internal tcmperatuie should he 
mm h the same as for the Sun ( wliii h be¬ 
longs to this sequence). Some stars, liow- 
tvir, ate quite different. For Capella, 
with 4.2 limes the Sun’s mass and 16 
limes its diameter, the internal tempera- 
liue--other things being equal—shoulil 
he a quarter of the Sun’s, and for the 
great red giant Zeta Aurigae (mass 15, 
radius about 200) it should be only 7 
jiercent of the solar value Even this, 
liowever, is more than a million degrees 
(unless we assume that the stai is made 
up almost entirely of iiydrogenl. 

T O get a closer estimate of the inter¬ 
nal temperature of a star, we must in 
some way be able to find out how much 
liydrogen and helium there is inside it. 
This looks like an impossible task; hut 
there is a way to attempt it. 

The rate of leakage^—or flow—of heat 
from the hot interior of a star to the sur¬ 
face must evidently be just equal to the 
rate at which heat escapes from this sur¬ 
face into space. We know this for a great 
many stars. Allowance must be made for 
the heat which escapes in the form of 
invisible infra-red or ultra-violet radia¬ 
tion, but this is easy except for the hot¬ 
test and the coolest stars. 

Now the rate at which heat will flow 
through the stellar gas—for a tempera¬ 
ture gradient of so many degrees per 
mile—can be calculated. Under ordinary 
stellar conditions, this heat is almost en¬ 
tirely carried Ijy radiation—sent nut 
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from one atom, caught by another, re¬ 
layed again to a third, sometimes out¬ 
ward, sometimes inward, but working 
gradually toward the surface. We know 
enough about the properties of atoms 
now to permit a rather accurate calcu¬ 
lation of the net rale at which heat will 
flow (if we know the temperature, pres¬ 
sure, and composition of the gas). Ap¬ 
plying these principles to the stars (as 
was first done by Eddington, years ago) 
it is found that the net rate of supply 
of heat from the interior to the surface 
depends mainly on a star’s mass—in¬ 
creasing very rapidly with this—but sur¬ 
prisingly little on Its radius or its internal 
density-model. This explanation of the 
obseived relation between mass and 
luiniiiosily was the fiist great triumph 
of the theory of stellar constitution. 

But the same tlicory indicates that the 
star’s luminosity should be greatly influ¬ 
enced by the composition of its interior, 
if this consists entirely of heavy elements, 
the ceiilial tempeialiire will Ik- higll, and 
the temperature gradient to the surface 
sleep This greatly increases the heat- 
flow, so that such a star will he bright. 
The more hydrogen there is m the mix 
tuie, the lower will he the inli-rnal tern- 
pciatiirc and gradient At the same time, 
the opacity of the gas—the resistance it 
offcis to the heat-flow -will lie less, hut 
the fust effect is the greater, and the cal- 
eiilalcil brightness diminishes. It is thus 
possible to ealciilate, fiom our knowl¬ 
edge of the propel ties of atoms alone, 
|iist liow much heat a star of a given si/e 
and mas-, should ladiate-- given the 
"model” on which it is hiiilt. and the 
perieiilage of hyiliogen ill it When these 
caleulalions aie pel formed foi the Sun 
(using Eddington’s "standard” model of 
density distribution) it is found that a 
star with no liydrogen comes out iniieli 
loo bright, one with a great deal is inueli 
too faint; while one with 36 percent of 
hydiogen, hy weight—and the rest heavy 
atoms—matches the Sun exactly On this 
basis the mean weight per particle is 
0.98, and the central tcmperatuie ilosc 
to 20,000.000 degrees. 

The calculated brightness, and the 
deduced hydrogen peri,entage, like the 
central temperature, arc not much 
changed hy roa|pnablc alterations in the 
assumed density-model 

If helium is present as well as hydio¬ 
gen, other solutions are possible. For 
example, Strdmgren (to whom these cal¬ 
culations are due) finds a solution for 
the Sun with 60 percent hydrogen, 36 
percent helium, and 4 percent heavy 
atoms. This makes the mean weight of a 
particle 0.67, and the central tempera¬ 
ture 13,000,000 degrees. This series of 
possible solutions ends with one contain¬ 
ing 99.8 percent hydrogen, and with a 
central temperature of 10,000,000 de¬ 
grees. Striimgren finds, by this method, 
very nearly the same composition for 
most of the stars for which there are re¬ 
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liable data. For example, Sirius (the 
bright component of the binary) comes 
out with 36 percent of liydrogen, Capella 
with 29 percent, if there is no helium 
present, and the other solutions arc also 
similar. A few stars show evidence of 
different composition. For example, Zeta 
Herculis, which is four times u« bright 
as the .Sun, though of almost the same 
mass and surface temperature, gives only 
II percent of hydrogen; and some of the 
hot stars at the top of the main .spipienre 
come out with 50 peicent or more. 

It is not surprising to find that most of 
the stars are similar in composition, for 
It seems reasonable- -though we cannot 
prove it—to assume that they were some¬ 
how foinied out of the same material. 

The atmospheres of the stars, which 
we can study diiectly with the spectro¬ 
scope, are actually very similar in com¬ 
position, barring the effects of different 
temperatures in "stirring up” the atoms. 
In a few stais there appears to lie an 
excess of silicon, or strontium, or bar¬ 
ium. There is fur more hydrogen than in 
the interior. Rosseland has explained 
this. The flee electrons, which are very 
light, tend to rise to grt at heights. To 
prevent tins, theie must he a small elec¬ 
tric field pulling them down and tlie 
rhurged atoms up The electric force will 
have more effect on the light hvdrogen 
ions ihan on hi aviei ones, and so will 
ilraw hydiogen toward the surface 

B ut Ihe gicalcst quest ion of all n- 
mams iinansweied What keeps the 
Stars shining ■' At the end of the last cen 
lur> we thought we knew Helmholtz and 
Kelvin, a generation earliei, had shown 
that, if the Sun, oi any other star, con¬ 
tracted slowlv, its gravitational eneig\ 
would he gradually converted into heat 
Half this iicat. and in some circumstan¬ 
ces more, would be required to raise the 
tcmperatuie of the interioi (which is 
increased by the contraction) hut the 
rest would lie available to supply the 
loss hy leakage to the surface, and radia¬ 
tion into space The star would auto¬ 
matically adjust iis rale of shrinkage to 
the right umoimt to meet the annual ra¬ 
diation, and so keep shining for a long 
lime. Applied to the Sun, this theory 
account^ for about 15,000,000 years 
shining, at the present rate, before it got 
to its present size. In those days, that 
seemed an impressively long time. But 
there is now conclusive radioactive evi¬ 
dence that geological time has involved 
fully a hundred times as long as this, 
and that the Sun has been warming the 
Earth very much as at present all this 
while. Whence has this enormous soiiree 
of energy been derived? 

For the first time, a reasonably com¬ 
plete and satisfactory answer has been 
given to this question: hut we must wait 
till next month for space to describe 
this .—Princeton University Observatory, 
March 4, 1939. 




More^^ter for Niagara 


N JAGAJ{A h Al.I.h ( Jii Ik ‘..ill "Haul¬ 
ed aguiilsl seiiiHis self ijiiituii nuIII 
ab a i-ptilaclc How this can he 
doni’ lias recently heen slimvn hy woik 
carried out in the ujipei rapids o( the 
liver. This should be welcuiiu in ws to the 
many millions of ptoph that lonsider 
the falls to hi the "leatest of oiir natiiial 


Weir Raises Water Level in Power Plant Forebay 
. . . Incidentally Spreads Water Over Falls . . . 
Enhances Spectacle . . . Unicpie Problems Solved 
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wondiis Uni e more the engineer has 

Kon Ins battle desjnte "n at odds ino\in<> watii, the lip of the Hoiseslioi 

Kvery now and then larpe masses ol Fall is ciasilessly expost d to eiosive ur- 

lodt detach themselves from the ciest lion As a consequence, the leeession of 

lines of the two falls, and immedtalelv the crest line, due to this weai, had been 

there IS excited clamor that one or the found to be as much as 4 2 feet in a sm¬ 

other of the two cascades is 
■ committing suicide." If such 
Mere, indeed, the fact, then 
the falls have been busy at 
their own destruction evei 
since they staited u|ion then 
stupendous lecession some 
d.'S.OOO years .igo at the oiig 
iiial escarpment, seven miles 
downstream fiom the pres¬ 
ent site ArVhat IS the piirn 
significance of a few ihous.ind 
tons of detached roi k com 
jiared with the inconi i nahli 
gieut volume of lock that the 
liver has caived out ol the 
caned formations ni the 
]icriod mentioned Mliile elud¬ 
ing a gorge miles long, from 
200 to 300 feet deep, and of 
varying but extensive width'' 

F.acli mass of rock so le- 
leiised Is niiiely a reciiirent 
lemindcr of the tireless forces 
that have been at work din¬ 
ing past millc'nia and will 
lontinue for ages to come. 

The earliest record of the coiitoiii of glc yeai ; and between 1842 
the Canadian or Horseshoe Fall, which and 1927, the mean annual 



it Is still piac III able, as has been pioved 
lately, to direct the flow of the vviitei ul 
ibe fulls III such a mannei as to modify 
Its erosive action It is also possible to 
bung about a better balanced distiibii 
turn of the water tliroiigliniit the intni' 
sweep of the crest line of each fall, lin 
jiiovinient 111 the entire Rpcclaclc inav 
I veil lit achieved With a lesser volume 
of watci than oidinurily passes over the 
falls 

These betterments wen* indicated as 
feasibli in a repoit made about eight 
vears ago by a joint mteinational boaid 
loiiijiosed of eminent AnKncuiis and 
(anadians Tin boaid disi losed that 
competent engnu'eis wire salished that 
erosion could be ndiieed and the |)ic 
tiiresqiieiiess of the fulls enhanced by 
coiitioliing the How of the water to the 
cascades through the medium of sub- 
nieigcd wills, but notliing to that tiid 
was done at the time by either interi-stc-d 
nation Something now has been done, 
and the Horseshoe Full Iia.s gamed in 
beauty m consequence. 

The mtei national report to whicli 
lefen-nce has been made stated that 
more watei could be divcited for powei 
jiiirposes yet still leave an ample volume 
to maintain the fulls m tin ir prime as a 




lias been altcrc-d by eiosioii in laltei late of rcces.sion is known to 
decades more- than liie American Full, have Ijcen 3 7 feet. Since 
dates from 1764, and at subsequent in- 1905, however, the mean ic- 

lervals the ciest line has bi'cn observed cession has licen 2.3 feet The 

unci registered by drawings. These rec li'ssening of the retrogiadc 

Olds disclose that the Hoiseslioe Full movement is largely the re¬ 

bus undergone considerable change of suit of a reduction in the vol- 
ciesi line in the course of the last 200 iinic of water pouring over 
oi 300 years, but none is, relatively the falls, due partly to the 

speaking, seurcely more than an incein- divcision of water for power 

SI qiient nibble eoinpaied with the modi- jnirpose.s at points upstream 

lientions that liave taken jilace in the Kven though natural forceie 
)n>st. die inevitably bound to con- 

The Niagara liivei, in Its ajipioacli to tinuc their e-rosive work at 
the two cascades, flows over a thick both the American Fall and 

stratum of lock winch is a haul lime- the Canadian Fall, and le'ces- 
steme foi malum and highly resistant to sion will peraitit until Niagara 

eiosive action. The' river level drops Falls openn the flood gates of 

ahoiit .SO fi’et to the mile as it descends Lake Erie thousands and 

to the falls, and lieeausi of the swiftly thousands of years hence. 
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KjH’ctaclf. This is a matter <if importatKe 
l)e(‘ause the Niagara River has heciune 
a source of indispensable electric energy 
for nearby (oinmunities and essential in- 
diistiial artivities It is a fact, howevei, 
llial a rondition of lowered water in tin 
ii\ei, mainly dm* to naturi's fickli ness, 
lias liioiiglit about the building of a sub- 
iiu rgi'd well lliat incidentally has bene 
filed the Horseshoe Fall. Plimaillv, thi 
wen lias been constructed to lestoie to 
one of the Canadian powei plants the 
Miluiue of water that it bad at its di— 
posal wbt n first juit in operation 33 

During the Slid ceding three and a 
half deeadithe le\rd of the ii\ti 
lb upped because of mm b diininislud 
lainlall. o\ei a protiacted petiod, 
lliioiighotil the expansive wati rshed of 
tiu (.lent I ak.es Also, the Chicago 
Diiiiiiage Canal, the improved Welland 
(anal, and the N» w York Stale Baigi 
( anal h.ivi made im leasi d diafls on the 
waleis of those lakes. Furtliermoie, ex¬ 
panding power plants, with their intakes 
' till faJIs, havi 






the 


. meet the d. 

laigei blocks of elediic en- 
iigv To satisfy their cus 
touiiis, powet < otnpanies 
bav. successively amplified 
till lapafiliis of their sta¬ 
tions In 1901, the total in¬ 
stalled rapacity at the Ni¬ 
agara Falls stations was but 
l.’2 7,'i0 liorsepower Today, 

It is 103,70(1 hois, power 
Til. low. ling of the river 
b VI1 beeami purtuiilailv 
si'iions foi the Canadian Ni¬ 
agara Powei Comiiunv, Ltd 
'I’ll le establish the water level 
111 the foiebay of its plant, 
lofated about a third of a 
mile above the Hoist'shoe 
Fall, that toinpany, with the 
lull appioval of the authori¬ 
ties, reciiilly has built a subaqueous 
wen about 930 feet long that extends 
fiom the Canadian .shore obliquely up 
stieani. It leaches out against tlie sweep 
of till* river like the forearm of a swini- 
iiiei, with a curved elbow where the 
strut tiire IS til'd to the shoie at the down 
si I cam side of the forebay entrance. 

The weirs proposed ten years ago 
vveie to be rock-fill structures. The wen 
that now serves the plant of the Cana¬ 
dian Niagara Power Company, Ltd., is 
of concrete of a superior character. The 
stiuetiire is designed to be permanent 
and capable of meeting tlie most rigorous 
Conditions. Its construction called foi 
unusual precautions and engineering 
expedients. The work necessitated the 
construction of a temporary operating 
pier of the same length as the conciete 
weir; and along the downstream side of 
the pier was tiiiccessively formed a cof¬ 
ferdam of sufficient length to permit the 



Abme. Tem|>oraiy construction pier that was the base of operations, lielow: 

One of the <ells benijs made ready to be swunie outboard and lowcied into poMlioii 

elating and wilhdiawing watci in 1904 
It was essential that the w, ir sliould 
not be visible oi detract from the natural 
beauty of tlie lapuK above the full. No 
exa. t sotiniliiigs lia,l been made ])ri 
vioiislv along the line chosen foi the 
weir 'I’ll, swiftly itinning liver ami the 
neainess of tlii' fall bad made sueh woik 
not alone loo bazaidous but too costly 
Tliiict.iic, the construction of the pici 
was, in Itself, Jioth a venliin some and 
exploiatoiy undertaking, and it was 
counted upon to reveal, as a adyanced 
oiitwjid. the clianging depth of watei 
and the varying featiiies of the rockv 
river heel The pioeediiie was mnie oi 
less like yvading into a tieacherous 
stieam with the piospeil of a sudden 
and perhaps dangerous diop at any mo 
meiit. 

The piei was made up ot mimeioiis 
unit cells fashion, d of stiiictiiial steel 
and haying the foim of four legged rex- 
langulai Iranies, whuh weie assemhh'el 
on shoie and set upon the iivei bed. one 
by one, as the pier was extcnd.'d .vhlique 
ly oulwaid fiom the slmre. Each of the 
lout legs was a heavy I beam, and the 
lowei pait of each leg was slmrtened. 
when necessaiy, to conform to th.’ iivei 
bed To give the cells a bettei and a 
unifoim fo.iting. each leg had welded 
to it a sturdy cast-steel spiked shoe, add¬ 
ed after any excess length of the coinei 
legs was burned off. lii tlie upper section 
of each cell there was a timlicr lined bin 
capable of holding 50 culiic yards of 
gravel hallust that was added each time 
after a cell was in its assigned place in 
the pier. To stahilue the pier further, 
each leg of each cell was anchored to the 
river bed by two two-inch steel dowels 
that weie diiven into holes drilled into 
the rink beneath each leg aftei the cell 
had been set. Before a cell was lowered 



pom mg of the m il in a 72-foot sec-tion 
ea. h lime—the cofferdam being un- 
walend so that the roncrete could he 
plad'.l in the diy and handled in a 
iiianiiei that would make certain of high- 
grad.' workmanship throughout. 

Although the .iiiginal design of the 
well was planned broadly to meet condi- 
ti.uis under water as they were largely 
assumed to lie, nevertheless provision 
hud to he made for modifications as 
more exact knowledge cif the river was 
obtained duting the building of tile tem¬ 
poral y piei. That pier, Iresides affording 
a working platfoim and creating an area 
of relatively quiet water along its down¬ 
stream side, was also to serve experi¬ 
mentally as a weir and, by means of 
various tests, to disclose just how high 
and how long the permanent weir would 
have to be to raise the water in the fore- 
bay of the power plant to the level that 
had existed when that station began op- 
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Within an unniilervd length vf rofferdain, benide aheltered flank of pier, while 
wooden forms were being elected to pour a 72-foot length of submerged weir 


into place, prece-e soundings W'cie made 
whole the four legs of the next cell to he 
lowered would rest and the bottom was 
cleared of all loose material to assure 
a footing on firm rock The soumlings 
were made from a platform cantilevered 
out from the last cell in position In this 
manner, the pier was hngtheiied cell 
by cell after deliberate and careful prep¬ 
aration; and 111 the end the pier was 
< omposed of 51 ci 11s 

E ach ccll had a width of 12 feet and 
a length of 24 feet, and the cells were 
arranged with their length across the 
axis of the pier There was a gap of six 
feet between succeeding c< 11s and there 
was a free space of 12 feet or so be¬ 
tween the under side of each ballast bin 
and the bed of the river. The gaps be¬ 
tween the cells and the sjiuces below 
the bins could be closed when or where 
desiied by stop logs--rectangular lim¬ 
bers—dropped into place between the 
flanges of the upstream legs of the cells 
This provision made it possible to ob¬ 
struct the flow of water through the pier 
'iructure and permit it to function as a 
weir of variable height. In this way, 
llie engiiiei rs were able to asceitam how 
long and how high the permanent weir 
should be to raise the water in the fore- 
bay to the required level. The si\ foot 
gaps between the cells were designed to 
piovide rtadv passages for floating ice 
so that the obstruction would not cause 
an ice jam that would be almost certain 
to shut down the powei station, for the 
work had to go on throughout the winter. 

On top of the cells of the pier were 
laid timber stringers, crossties. and the 
lails for two tracks—one for a large 


locomotive crane which helped to handle 
the cells and do other heavy work in 
tonnection with the actual construction 
of the weir and the erection of the 
{larallebng cofferdam, and the second, 
a narrow-gage track over which were 
hauled cat loads of concrete and other 
materials. The pier was extended until 
It was made up of 45 cells, after which 
stop Jogs were put in place and the pier 
was used as a weir experimentally for 
several weeks. After continuous observa¬ 
tion, the engineers decided to lengthen 
the pier by six more cells; and when so 
vompleted and with stop logs installed. 
It was found that the river flowed over 
the makeshift weir at a level of five 
feet higher than on the downstream side 
of that barrier. To deflect to midstieam 
the violently eddying water at the outer 
end of the pier, there was suspended 
there a cantilevered frame of steel and 
limber having a length of 48 feet. This 
served its purpose, and protected from 
any troublesome disturbance the aiea 
in which the weir was to be built. 

The building of the weir started at 
the outer end of the pier and was grail- 
ually lengthened until its inner curved 
section met the shore. The cofferdam 
within which the weir was reared was 
formed of a series of steel frames around 
which water-tight walls were made up 
of interlocking steel sheet piling—the 
enclosed space then being unwatered by 
a group of pumps of large combined 
capacity. Each rectangular frame sec¬ 
tion had a length of 24 feet and a width 
of 25 feet, and the frames could he tied 
together nr disconnected so as to be used 
repeatedly in pouring, length after 
length, of the conrrete weir. For this 


purjxise, four sections of cofferdam, % 
feet long, served successively for plac¬ 
ing concrete in a unit 72-foot length of 
weir; and the shoreward fourth section, 
at the conclusion of one such operation, 
was left in place to form the oiitcimost 
part of the next unwatered length of 
cofferdam within which would be poured 
the succeeding 72 feet of weir. Besides 
cleainiig the river bed to expose sound 
rock for a sali.sfactory bonding .surface 
foi the concrete, the weir was further 
anchored to the basic rock by means of 
two lines of liiavv steel dowels diiven 
into the rock and projecting above it. 

Despite the hazaidnus conditions siir- 
lounding the entire job, the work was 
earned forwaid to completion with but 
a single unexpected setback, which oc- 
(urred where the project crossed diag¬ 
onally an eroded channel 12 feet deep 
and 60 feet wide that was filled witli a 
tightly packed mass of gravel and 
boulders. This was not serious. Vi hen 
the work was finished appioxiiiiately 
$4.35.000 had been exjiended. Tlie depth 
of water in wliieh the weir was built 
varies from 12 to 22 feel Woik on the 
project was earned on for mote than a 
y<ar as (lie pier and the weii weie con- 
stiueled ami tlu n llie former was n- 
moved. 

W ITH the temporary pier and all 
secljoiis of the cofferdam dis- 
inanlled and icmovcd, the only evidence 
of the subaqueous weir is a long line of 
tumbling water that is much like the 
other turbulent areas of the rapids 
where the river rushes downward over 
hidden reefs. Aside from restoring the 
original water level within the forebay 
of the power station, the weir causes the 
water near the shore end of the structure 
to continue onward to the Table Rock 
flank of the Horseshoe Fall and to pro¬ 
vide a better distribution of the water at 
that point. It thus adds to the beauty 
of that cascade where the lowered river 
bad exposed a considerable expanse of 
lock contiguous to the crest line. 

The weir has demonstrated how olhei 
weirs may be constructed and be effec¬ 
tive in so distributing the flow, especial¬ 
ly at the Horseshoe Fall, as to reduce 
the rate of erosion greatly at certain 
sections of that cataract and make the 
water that does drop over its crest-line 
the means of enhancing its effectiveness 
as an awe-inspiring spectacle. In short, 
Niagara Falls can, in a measure, be 
saved from self-defacement, thanks to 
the cunning of the modern engineer and 
to his associate, the well equipped and 
resourceful builder. 

• 

Dr. Oscar Parkes, the noted naval 
authority, throws light on the pus- 
tie of naval rearmament of the naval 
powers in two long articles that are 
coming soon,, As usual, hr made the 
di (lyings .—The Editor. 


Comfort Cooling 


Significant New System . . . Proved by Hospital 
Tests . . . No Costly Equipment . . . Employs Body- 
Radiation Reflectors, Absorbers . . . Cools No Air 

nn>le>. tin- Cdntml of iHuly heat by radia- 


A N aluniiniitn-foil-coati-d <tpcratin» 
^ room in Blodgett Memorial Hoijii 
tal. Grand Rapids, Michigan, may 
hold the answer to science’s long seaidi 
lor an ideal climate. In this unique room, 
air temjieraliires may he maintained as 
high as 90 degrees oi above, with aver 
age humidity, without any perceptible 
discomfort to occupants. This amazing 
set of conditions has been made possible 
hy an impoitant development of l)i. 
(darence A. Mills, piofessor of expeli- 
menlal medicine at the llniveisity ol 
Cincinnati, and may bring about new 
economies in building insulation and 
moling and heating through contiol of 
human comfort by radiant means 

The Blodgett insiallatioii repit'cnts 
inatly 10 years of research on this new 
type of climate control. Di Mills spent 
ahoiit two years in ailiial testing at the 
I'niversity of Cincinnati with aluminum 
foil-lined fomparlmcnts before the sys 
tem was given its first piacfiral test in 
the hospital The Blodgett operating 
loom has been serviced by l)i Mills' 
lieal-contiol system for several sumnn i 
months, and during this time, the instai 
lation has denionstiatcd highiv emoni 
aging results. 

The Mills system is a depailiiit fiom 
till conventional types of In-al eontiol 
now in commeicial and honii use. wlinli 
depend mainly upon tiansfei of heat hy 
eonveelion and eonduelion, in that it pio 


tion. As most persons know, radiation i- 
the transfei ol heat between bodies of 
dissimilar temperatures which are sepa¬ 
rated from eaeh other by an appicciable 
distance. The heat rays proceed through 
the an in a straight line without warming 
it and travel with the speed of light. In 
a liighly heated room, (or example, a 
closed window, chilled by the outside an, 
will rapidly absorb the heat radiation' 
from a person’s body standing close to 
it. with the result that the person will 
feel uiicomforlalily eidd m spite of tlie 
high lem|MTatuie of the sui rounding air. 

In the Blodgett operating room, the 
iddiant heat fiom persons in the room 
passes to the walls, which arc covered 
with cmlHisscd aluminum foil. The alii- 
miiiiim foil IS highly reflet live to tin se 
heal rays and low in heat radiation and 
111 alisoiplion These properties, eom- 
himd willi the diffusing effect of tile em- 
l(oss<‘(| pattein, cause tlie rays to he re- 
Herled at c oiiiiih ss angles, perhj|is manv 
limes, so that the majoiily of tlie heal 
lays li nd to come into contact, sooner oi 
lutei, willi two black wall-panels, ap- 
pioxiinatily three feet wide by lo feel 


long, in which circulating fluid has low¬ 
ered the temperature to .SO degrees or un¬ 
der. These panels absorb the heat rays 
as a blotter takes up ink. 

One of the beneficial features of this 
method of hospital “comfort cmding'’ is 
the fart that tin- installation cotitrols the 
room climate without changing the sur¬ 
rounding air, llius eliminating undesiied 
drafts during surgical operations. 

T MEHK is no SI nsalion of thermal 
skin sho( k when entering the room 
from an unconditioned atmosphere In 
spite of the high temperature of the 
loom and the fact tliut heavy apparel 
sueh as heavy duck gown, rubber gloves, 
hat, and mask is worn during an opera¬ 
tion, profuse pi rspiratiun of the oeeii- 
pants is eliminated 

Allhougli the Blodgett installation is 
designed tor conifiut under liigh tem 
peratine conditions such as are neces- 
sdiy III operating rooms, tests have 
shown that, with slightly modified de¬ 
signs, llic pmeess can also be effii lenllv 
reversed. By lieating instead of cooling 
the panels, heat may he radiated hack 
to the bodies of the occupants to maki 
low tempi!utuies also feel comfortable 
Attention was first called to the Mills 
method of heat contiol at the meeting 
of the Ameiican College of Surgeons in 
Totonto in 19d7 wheic it was brought 
out that Di Mills had made tl'is novel 
approach to comfort cooling As a le- 
suit of the meeting. Dr. John E. Goiiell, 
Director of the Blodgett Memorial Hos¬ 
pital, became interested in a practical 
application of tins new comfort-condi¬ 
tioning for hospital operating rooms. 

Although Dr. Mills’ development has 
many proved possibilities, the mvenloi 
contends that there are several features 
which will probably have to be improved 
liefore a desired degree of perfection is 
obtained. Wlien this point is reached, 
the equipment will function efficiently 
for both home and commercial use, Di. 
Mills believes. 

In a comparison of costs between the 
new theory and present-day air-condi¬ 
tioning systems, Dr. Mills and impartial 
engineers have computed the operating 
expense at from one third to one fifth 
that of air-c-onditioning equipment of 
similar capacitie.s. 
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.Ainoiig ness inarhines in the forests is this eomhinalion hulldorer .md fire* 
fighting piini|) Too nverhe.id steel tidies pioteit the driver .ig.iinst liranihes 


In some mses lumber flouts doori nidn-miide rivers o 
flumes to a loading point on a r.iilioad or a rive 
, ticlow. A tooer skidder ... leqiiire a tree at 


Rexible Power 


S TANDING sturdier than the piover- 
1 hial oak, the head of a tall steel spar 
reals above a Washington logging 
ramp; across canyons, strung cables skid 
to the side of the spar heavy logs which 
yesterday were 200-year-old trees In a 
neat by Oregon forest a portable lie null 
salvages second-growth timber, Douglas 
firs too small for the big outfits to fell. 

These two timlier-handlers represent 
the change in forest machinery which is 
witnessing the disappearance of big, 
costly mills and the evolution of power 
units with which small operators pene¬ 
trate the forests, logging small aieas 
which formerly weie not touched. 

Nick Meyer, for example, operates a 
four-man lie mill near Lapine, Oregon, 
rutting 300 railroad ties daily, the pro¬ 
duct of a faller, sawyer, offbearer, and 
stacker. He moves through second-growth 
timber, some of which is less than a half- 
century old, cleaning tip odd corners 
passed by former logging outfits. 


El'-ewliere through tile northwest, 
olhei novel machines speed tlie rutting 
of mrrrliantablc timber Saws, powered 
liy electririiy which turns endless 
(hams, lute through the wood, felling 
trees in jig time. Diesel engines in mul 
tiple units, gasoline motors, and steam 
■‘t ngines bring the big timbers to rail and 
water. Lumber, rough cut at mills deep 
m the woods, floats down man-made 
rivers to shipping points. From the mo¬ 
ment a lumberjack shouts, “Tim-b-u-r-r! 
Timber down the hill," to warn all with¬ 
in hearing that a tree is falling, fast, 
mobile machines take up the job of rush¬ 
ing It to distant markets. 

Standing on a railroad car bearing a 
steam-engine and winches into a Weyer- 
hauser forest, the steel spar and skid¬ 
der may be moved all along the line, 
pulling logs through the air from cut¬ 
ting areas a half-mile distant. The skid¬ 
der system is the method commonly used 
for gathering in logs on large cuttings. 






Loaded locgini; 


ck and Diesel 


Lrerlcd aliovel loader handling ponderoaa pine logs ii 


Oregon forest 



IN THeWjODS 



Meant jammer and ('nteipillar meet at laiUide This is a rombinal 
frequently seen neiii the loresls. Trailer-trueks me used for longer h 


liefoie. Tiaitur hauling heavy log after a hea\ 


It involves use of a '■kylitic, or two iiieh 
table suspended between two Mippoits. 
Aloiip the skyline rides a sleil carriage 
weighing ncaily as mucli as a small auto 
mobile, to wliirh are altaehed books foi 
picking up one end of the logs Back and 
forlli moves the carnage, skidding logs 
to the landing. 

F ive yems ago most tmibei n ached 
the shipping points on lailroads, built 
by loggers deep into the foi ests. Loggers 
lecently have patterned their operations 
after the constinclion industry. Now. logs 
by tens of tliousands are lifted by cables 
and towed through mud and snow on 
tiactor-typc trailers, or ride ovci solid 
truck tires and truck differential hous¬ 
ings to forest roads cut by sliaip-edged 
bulldozers. Only recently there appeared 
in Oregon two such machines built by 
the U. S. Forest Service, one a baby 
scarcely thrte, feet wide, the other a snort¬ 
ing giant capable of building several 


miles of six-foot road between breakfast 
and diiinei. IJy swinging two le\er.s, 
the operator can convert this machine 
into either a water pump or an oil pump, 
foi hghting fires or setting backfires when 
a logging camp is thieatened. 

Unable to turn around on the nairow 
toads, trucks cany eight-wheel trailers 
on their backs to the loading points. 
Tlieie Ollier maeliines pick up the trail¬ 
ers and set them down in the roadway. 
After the units are hooked together, 
heavy loads of logs are piled on for the 
rough journey out of the forest. Few of 
these are one-pnipose maeliines. Diesel 
shovels may he exeavating for a loud to¬ 
day, loading logs tonionow. Loeomolive 
cranes, powered by ateam, lift logs or 
right ears over-luined in a wreck. Hun¬ 
dred Ion locomotives ai e passing, for 
each piw’e of today’s forest muehinery 
must be capable of handling several jobs 
to keep up the accelerating pace of log¬ 
ging —Andrew R. Boone. 


rainstorm. The trailer uses o tnirk rear-en 
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will hold 100 pounds of dry icf, or 90 pounds 
of water ice. Total weight of the oonlainer, 
loaded and ready for shipment, is uhoiii 
6.30 pounds. 

Preliminary tests indicate that a ehargc 
of 100 pounds of dry ice will protect a ship¬ 
ment for more than 72 hours in average out¬ 
side temperatures of 90 degrees. It was point- 
id out that at this rate of ronsiimplion, the 
icfrigerant for the container in one ship- 
iiunl would cost hut lwo-and-a-ha1f rents an 

In addition to expanding the inaiket foi 
lierishable food, the new container will facili¬ 
tate quick transportation of hiologira] mater¬ 
ials requiring low ternpeinliius in shipment 


“LOOK WHERE YOl 'RE 
GOING” 

JYEATILS from motor vehiile lol- 
^ lisions with lixed ohjerls lime 
inere.iKed mure rapidly thiili any 
other tvpe of motor fatiilitv—2f4 
pel cent from 1927 to 1937. 

—/iig/iu-ni A’eseorch Abilriiiti 


Aero-Threaii S( rkw 
Thread 


appliia- 


M -\KINC us, of a III w svsien 
lion, ih. ‘•A, ro Till, ad" s 
system is meeting with wide interest from 
iniiniifiirturers and industrial concerns, par- 
tiiularly for those applications win re the 
maximum reliahihtv in screw fastenings is 

This ilystem was dcvelopid primarily fm 
use in the aircraft industry where high 
strength studs and cap sciews are required 
It has particular advanluges for screws that 
fasten into lapped holes in light alloys such 
as those of aluminum or magntsium Bi-- 
< ause of the especially high strength that 
■ an be obtained fiom an .\erii-Thread sctew 
or stud, this BCiew system is attractive for 
use in all madiinirv where compactness and 
light weight arc desirable. 

The outstanding feature of the Airo- 
I bread screw system is the use of a spirally 
wound insert or Liiisiung of precision formed, 
high tensile, bronze spring wire. This instrl 
fils into the tapped hole by screwing into the 
thieads and the design of the insert is such 
that, while it can readily be screwed into 
place, when once it is installed it becomes a 
fixed part of the tapped hole. When the stud 
or cap Bcrew is assembled, its bearing is, 
ibercfore, against and in direct contact with 
the hard spiral bronze insert— instead of 



The three-ton, 82-inrh Pvrex telescope mirror for tbe McDonald Observatory, 
-econd largest in the woild and tbe most areurute mirror ever tested, was 
ycrapped in Ollophane for shipment from the Warner & bwasey Co., in Cleve- 
lancl, to Mt. Lorke, in western Texas. Cellophane was rhosen because it is non- 
porous .md would not collect moisture during tbe trip. If oil or wax paper were 
used, there would be danger of getting spots on the mirror, which would have 
to he polished off. Even if the Cellophiine touches the polished surface of the 
mirroi, there is no possibility of spotting The coveiing .ilso ke.-ps out all dust 


ugHiusi the soflei metal of thelight alloy pail 

'I he thread on the Aero-Thread studs and 
cap screws is of a shallow rouude-d form, 
fitting a eorresponcling form on the inner 
side of the inseil The complele thimiialiou 
of all sharp comers in the thread on th. 
stud or rap screw allows the use of studs and 
scrc'ws heat-tr>>ated to high values of ten 
-lie strength, and these screws have very 
much greater shock resistance and fatigu. 
eapai ity than is possible with screws having 
I “s or S A E thread forms, in actual tests 
the AiTo-Thrcnd screws have shown two oi 
thri-e times the shock ri sistanre and fatigue 
stri iiglli of scri-ws with National Form 
Threads. 

Tins new system simplifies the siivicing 
.•f studs and screws. It protects the threads 
in the female parts from wear and damage 
and thereby eliminates the need for over¬ 
sized screws and studs, or for re-tapping tin 
holes when replacements are necessaiy. 
When an Aeio-Tliread stud or cap acrew is 
lemovcd from the lapped hole, it la generally 


found that It can be i,placed with one of 
the same size and siiJ] maintain the original 
.lesigned thread fit If the insert should be¬ 
come damaged or worn, it can leadily be re¬ 
placed with a new insi rl and the threaded 
hole will he brought hark to its original 
dimensions. 

The Aero-Thread system also allows- foi 
the fust tune—the umcstnrted use of cap 
-crews and removable screw fastenings in 
the light alloys of aluminum or magnesium, 
us the insert fully protects the soft threads 
in the tapped hole and Us nnti-frictional 
properly allows smooth, non-wearing, and 
non-seizing engagement for the rap sriew 


Frost in the Bakera 

l ICK freezing is ixpeclcd to help bakers 
solve their most vexing problem, that 
cd too quick staling of bread Keci lit lilvesti- 
gulions have shown that bread run be kept 
flesh if it IS fiozen and stored at low Ic-m- 
peratiire a- -oou a- it i- baked. Experts w.-re 
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Src-iON A-y^ 


Skrtchet iiliuve «nA below show details of the novel English srheme for rooling 
waler-jacketed airplane engines without introduring undesirable air resixlanre 



plane wing. On each side of the engine, air 
tunnels are provided with openings just be¬ 
hind the leading edge. 

When flying at high speed, the air enters 
the opening of the tunnel and some of its 
kinetic energy is converted into pressure, so 
that cooling air is driven through tiibulai 
radiators placed near the entrance to the 
tunnel. Passing through the radiators, llir 
air naturally loses pressure. But thereaflei 
tlie air passes hy Ihe exiiaiisl manifolds of 
the engine, rapliires heat and recovers pres¬ 
sure I.aler. the tooling air mixes willi the 
exhaust gas from the manifolds and again 
Its pressure is raised or at least maintaineil 
The two iiiiinels conierge and jiass into a 
narrow liorironlal oiirue at the rear edge 
of tlie wing, where llif air leaves with great 

The reaction of iliis air ji I prodiiees a 
forward lliriist wliieli more than compen¬ 
sates for tlie loss in pressure when passing 
through the radiators In effect, a spent s 
of auxiliary gas engine has liei-n piiivided 
whereliy some of the heat of the cylinders 
and Ilf the exhaust has been pul to vioik. W e 
lonsider this to he a remarkably ingenious 
idea wliiih deserves to he carefully tried 


Kiiuiise till K Is no way of gelling highi i 
speed willi a singli engiio, and liei .iiise 
iiiiiliol, laterally, willi a singli poHiilnl en 
giiu Is veiy ditlii nil 

The news siorits spiak of two hooni- to 
tarty ill! I.iil'iii laces Hit infinnei is ihal 
ueriidviianiie diug is sail d tin lelii ll is i ii 
deiilly heller to hiiild a liny eoi kpil |Ust hig 
enough to lioiiHe the pilot anil use booms oi 
oiitriggeis, lliaii to eonsiniii a to'lv. iilional 
fuselage to siippoit the reai i imirol surKoes 

We rtad of llie list of a liiivtlt landing 
gear Tli.it means llial evi ii fm tin fasti si 
iiiililary nueliiin. tin liiiytlt l.iniling gear 
has cotne inlo Ms own The lainn is snpei 
charged for stiains|itn it oi suh sUuiosphi re 
work In llie sin ain 1 iiie>l nosi of ilu cot k 
pit there are six purls for tin inaihine giiiis. 
whit h 1 an he i losed iiy sii i ( slides flush wilh 
the surface. Tlie new riiaeliiiie eaii milth tin 
"flying foilriss" lioniheis \g,un il tan In 
deduced that the ntw piiisiiit is desigiud 
to he a most formidahh cm niy of the 
boiniter 

So llie act nil 111 seivid to givi- lln fon igii 
sludeiils of ihc art a mine of valn.ibh infoi- 
liiution 

The inachiiie was hiiilt hy Lot kheed \ii 
craft 111 18 iiionihs of hard woik, and tin 
eccideiit in no way imalulalis ihe skill of 
the designers Tin sc exiremely fast ship- 
even if they cany the lalesi insliiiinenis ami 
flaps and other devices, still require gnal 
skill, and still eniouiilii atcidinis even ni 
ibe bunds of such tine veleiaiis as Lieiileiiaiil 
Kelsey In fact, the quesiimi arises wlieilc i 
the new \P-18 is so advanced, so elt-ver, llial 
the practical mark of military design has 
been overshot. Hi re is a ship whieh miisi 
cost, even in prodiiilion, something not far 
from $ 100 , 000 . Here is a ship which evidently 
requires great care iii flying Here is an all- 
nietal ship, beautifully sirtamliiud and fiii- 
islied, wliith It IS nut i asy to repair ur inaiii- 
lalii. Here is a case of piitliiig a great many 
eggs in one basket Would it he in time 
of war feasible to build and opcrale a siifli- 
eient number of such machines'^ Would it 
not be wiser to have a greater number of air¬ 
planes, simpler in design, not quite so fast, 
but built at less expense and easier to oper¬ 
ate? Where will we find the super-men that 


the world’s fastest planes requite for han- 

We hope and presume that those respon- 
sibli fur our mililary aircraft eqiiipmeni do 
not overlook these eonsideiations We do not 
wiinl an air force of theoretically perfect aii- 
crafl. lint in insiifficicnt niinihers to put up 
a leal hghi - -A K 

Engine Radiators 
Without Resistance 

A FEW months ago wc mentioned brief 
ly. and on llie basis of incoinplele n- 
|MUls. that two yniiiig English engineers. 
< liarles lolin Stewart and Frederick Wil 
bam Mrredilli. bad devised a radiator in 
whiili air icsislame was found to be ml oi 
evi n negative. Now a study of the patent 
1 nables IIS to give a more complete stale 
meni of the principles of ibis device. 

Ell the riader glance for a moment at the 
diagrammatie skill lies The engine, willi its 
two rows of eviinders in \ -arrangement, is 
plaitd vviiliin the grealest ileplli of the aii- 



Experiments with the 
Contra Puopei.i.kr 

T llh aiiplane propeller aiTelerales the 
an in a bai kward direi luui, that is bnvv 
lliiiisl IS olilained But M iilsii iiiip.iris a ro 
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ihc swirl of the propellpr strikes the vertical 
lull surfaces, it produces a turning tendency 
fur the whole airplane. 

These defects have long been known, and 
a device to eliminate the swirl, called the 
1 (Ultra propeller, has also been known for a 
long time It is only quite recently, however, 
lliat definite figures on the contra piopelJer 
liave become available through experiments 
111 Stanford I'niversity, reported in a Tech 
iiKul Note of the National Advisory (.om- 
iiiillee for Aeronautics. 

One of our drawings shows the piineiple 
if the eoiitia propeller, in whiih fixid vane-, 
lie placed behind the propeller propn. An- 
ulier drawing indicates how the swirl is 
i.ikin adiantage of to prodiiie an rienieni 
if foiwaid thrust 'I'lie lorward motion wind 
iiid the swill eonihiiii to giie a resultant 
hind whnh makes an angle with the axis 
if the propeller. The lift is always at jighl 
ingles to tin resultant wind and therefore 
liriidiioes a forward component of tlitusi. 

I xperimeiils in tin wind tunnel indicate 
iliat for relatively slow living speeds, the 
iintra propeller might iinr'ase the cfiieitney 
-ome 2’'j jierceiit, and eliminate half the 
-wirl Hut at high speed, efficiency w«s 
[ictiiully lost by introduction of the device 
I hese results are less satisfactory than had 
been expected Nevertheless, as very lug 
I iigines are brought into use, further ex- 


Airport Weatherman 

I T )s convenient for men at wink inside a 
control room at an atrport to he able to 
determine instantly what the weather is do¬ 
ing outside. Hence the development of the 
liilien P. Friex Airport f^eatherman Out¬ 
side there are located a wind vane, a three- 
I up anemometer, and a thermometer The 
wind direction vane operates a syurhronous 
generator in a housing located immediately 



The airport weatherman and, below, 
the indicating panel used with it 



A light pl.ine for the piivale flier 


( oiiuiiuiiiiall d ebetnially to a < oiupanion 
iiiiiloi in the control room, which actuates 
the eliul e>f the wind dile'elion iiidie alor The 
•inemonieler also eiperales an eleelrie gen- 
ei.tloi wliie-h wolks with a companiein moloi 
lidow rile disiaiiee leacting thernioine-ler Is 
I quipped III ciistomaiy fashion with capillary 
liihi uml iigisieiing hull). The' aiiport di'- 
putchir IS the man who uses the Aiipoil 
Weathiimnn most, hut il is of equal inipor- 
tiinre to olhi rs woikiiig on the Hiilinis 

-1 k 


An Interesting 
Light Plane 


I, 'OR seveial vears. Frederick K Weitk. 
J/ Ghief Engineer of the Engineering & 
Researoh Corporation, has been engaged m 
the problem of liiiilding a light plane which 
would he entirely suitable fur the private 
owner and flii'r. The Model 310, illustrated 
in the photograph, was designed by Mr 
C'eick, has passed the tests of the Civil 
.Aeionaiilios Authority, and offers many in¬ 
teresting features for the private flier. 

I'lius. the 310 18 almost entirely of alu- 
iiiiniiin alloy consiriieliun—which is as it 
siioulil lie. The only cone-ession, appare-ntl), 
is that the outer wing panels aie fahric-eov- 
ere-el A foiir-rylmeler, inverted, aircooled 
engine of 55 horsepower is provided This 
IS just alioiit the right power, and the vision 
ahead is very good, as our photograph in- 
dieales. There is side-by-side seating, with 
a sliding transparent enclosure. Again we 
agree that light planes should provide an 
open cockpit for instruction and sport pui- 
pose.s, yet he readily enclosed at will. There 
18 a tiiryde landing gear with the nose 
wheel Ireely castorable. 

We aie also informed that, in a few iniii- 
ules, rudder and ailerons can be linked up. 
W e do not believe in the two-control air¬ 
plane—that is, one in which the rudder has 
disappeared—but the co-ordination of rud¬ 
der and ailerons may be. useful at times and 
the idea has some possibilities. Also, there 
IS so much longitudinal stability provided 
and so much vertical fin area below the 
stabilizer that it is next to impossible to 
stall the airplane or to keep it in a spin- 
two highly desirable chaiacteiislics. With a 
gross weight of 1100 pounds, a top speed 
of 101 miles per hour, a span of 30 feel. 


made by vide jiii/iiig tugethir thin lamina- 
lions of wood impregnated witli phenolic 
risins. I iiiisiial lightness with great density, 
strength, and Ksistaiice to water absorption 
are among llic claims made for this new 
material It is available in the natural phen 
obc Color and is made in sheets t^-inch or 
more in thiekness and a maximum of 20 inch- 
(s wide and % inches long II may be used 
whole close mainleiiame of dimenxiinis in 
all Milts of weather eomlitions is imporiaiil. 


Complete Fertilizers 

E MPIIA.SIS has lately been placed on 
ehemieal elements other than nitrogen, 
phosphorus, and potassium in fertilizers. 
Numerous other secondary elements -sulfur, 
niagneHiimi, coppe-r, maiigani-se, boron, and 
others--ate apparently quite as vital to lux¬ 
uriant giuwlh of plants as the three primary 
ferlili/nig elements, the only difference being 
in the relative quantities needed. Many soils 
possess these secondary elements in sufficient 
abundance but often they must be supplied 
in the fertilizer. 

This situation has been emphasized in re- 
1 ( 111 years by some fertili/er makers with 
the implied siiggesliiin that only their prod¬ 
ucts contain all of these secondary ele¬ 
ments Now the wind is taken from their 
sails by a report from the Feitilizer Research 
Division of the I' S Kuieaii of Chemistry 
and boils that each of 44 samples, chosen 
as represetilalive of commercial fertilizers, 
eonlain all llie known s, endary elements.— 
1). //. A. 


House-flies Prefer 
Ultra-Violet 


College, Montreal, recently desrribed experi¬ 
ments whirl] were conducted with the object 
of testing the reactions of house-flies to dif¬ 
ferent wavelengths of light The insects were 





. Hotv messapes ure plarrd in the 
aulnmnlie tele||:raph unit and, lejl, 
a received nicsenme, reduced in size 

loo low to be biRtiificant. IIowcvci, llii'i t* 
no! the case, and lii-alcd water retains in 
Bupci-saturated soluliun amounts of caliiiini 
and magnesium in excess of their actual 
soluhilities. 

A new method of applying this common 
irealinent materially reduces the hardness of 
treated water. The differences between the 
ordinary method of treatment and the im¬ 
proved process arc apparently trifling modi- 
fleations. One of these consists in mixing 
the chemicals for treating a fresh lot of 
water with slurry from water previously 
treated, the solid particles thus present pro¬ 
viding a' surface for the precipitation of 
more salts of calcium and magnesium. The 
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stirring, (iUcrinB, and other operations of 
the treatment are similarly altered. The re- 
stilt is water having a hardness of 20 to 25 
parts per million instead of 50 to 90, com¬ 
monly met in water softened by the ordinary 
lime-soda method.— D. H. K. 


Farmers Help Build 
Cars 

I N the production of each 1,000,000 auto¬ 
mobiles, it IS estimated that the agricul¬ 
tural products from a half-million acres are 
used. Here is a list of some products of the 
land consumed in making 1,000,000 automo¬ 
biles and the purposes to which they are 
applied. 69,000,000 pounds of cotton—tires, 
batting, cloth, and brake linings. 500,000 



bushels of corn—butyl alcohol and starch. 
2,.500,000 gallons of molasses (from sugar 
cane)—solvents, anti-free/se, shock absorber 
fluids. 3,200,000 pounds of wool—upholstery, 
floor coverings, lubricants, and anti-rust 
preparations. 3^,000 pounds of goat hair— 
mohair upholstery. 2,()00,(X)0 pounds of tur¬ 
pentine—solvents, paints, adhesives. 69,(X)0.- 
000 pounds of rubber—several hundred parts 
on the motor car, 112,0(X),000 feet of lumber 
—packing and other purposes —Ainomobtle 


Without Interrupting 
Services 

A nticipated as a probability at the 

. time of erecuon seven years ago, the 
all-metal oflSce building of the Department 
of Public Works, Richmond, Virginia, has 
recently been moved 4(X) feet, from the cor¬ 
ner of Twelfth and Broad Streets to a new 
location on Governor Street, in order that 
the new building of the Virginia State Li¬ 
brary might be erected on the Broad Street 
site. The relatively narrow passage through 
which the building had to pass necessitated 
twice swinging through an arc of 45 degrees- 
once before the first forward movement could 
bo made, and the second sandwiched in be¬ 
tween two forward movements, each in the 
direction of the longitudinal axis of the 
building. 

The Public Works building is a two-story 
structure with full basement. It is rectangu¬ 
lar In shape, with a frontage of 117 feet and 
a width of 52 feet. 

The eontrociatime for moving the building 
was 60 calendar days from date of award of 
contract, during which time the building was 
maintained in a llvalde condition with all 



service faeililieH, including heal, light, tele 
phone, water, and sewerage, without inter¬ 
ruption to the rouliiiu work of the Depait 
menl or its acceH-ubilily to the public 
Above the fir»t floor, metal predominates 
on both exterior and interior surfaces, the 
basement being of masonry consiruetion. 
The inner and outer walls are of aluminum 
In the outer walls, plate and extruded shapes 
are employed to produee a drop-panel effert 
in the pilasters and entablature. The inner 
walls, as well as the partitions and doof». 
are formed from aluminum sheet. The case¬ 
ment windows are steel 

Because of the relatively light weight of 
the building, it was decided to move the iin- 
reinforct-d concrete basement walls with the 
building, in order to lower the center of 
gravity and to obtain additional longitudinal 
stiflening of the strueture. 


EMPLOYMENT 

j^ORE than 7500 parts from 119 
manufacturing plants go into 
the ronsimrtion of a standard loro- 
motive, which provides employ¬ 
ment equivalent to the work of 
50 men for one year. 

You Pay for Milk 
Bottles 

T he cost of the bottle is a big item in 
what consumers have to pay for milk 
A quart bottle costa originally about five 
rents. Directly or indirectly, the consumer 
pays for it. The more trips the bottle makes 
from dealer to consumer, the less the cost 
to the consumer. 

A study by the Bureau of Dairy Industry 
shows that many consumers actually do not 
realize when they destroy or discard milk 
bottles that the bottle has value and that it 
is the properly of the seller and not the 
buyer, as is the case with most containers 
in which food is purchased. Education of 
the consumer, says the report, it too often 
neglected. 

The Bureau in a study of 111 milk plants 


found that the average life of a bottle was 
35 trips. It ranged from six to 91 trips, but 
the most rommon range was from 20 to .30 
trips. The systems most widely used by deal¬ 
ers to get lioltles hark are A commission 
to route men for hollies reiiirned, a charge 
for all botlles sold by stores, and a milk 
boule exthange. In plants that used all three 
mcliiorls, the average life of a bottle was 
over 51 trips 

For plants that used no special system to 
get lioltles back and that were not members 
of an exchange, the bottle life averaged only 
a little over 22 trips. 


Synthetic Toluene 

S YNTHETIC methods for producing tol¬ 
uene which are independent of by-prod¬ 
uct coke are being actively sought in Ger¬ 
many. One synthesis which has been success- 
fill on a laboratory scale uses benzene and 
carbon monoxide as the raw materials. Re¬ 
action between these two compounds in the 
presence of a suitable catalyst yields benzal- 
dehyde from wliirh toluene can be obtained 
by reduction. Yields of 94 percent are re¬ 
ported on the laboiatury scale. The value of 
toluene lies in its conversion to TNT, an im¬ 
portant military explosive.—/>. //. K. 


Magnesium Alloys 
IN Aircraft 

A MERICA’S supplies of magnesium are 
. practieally inexhaustible, said A. W. 
‘Winston of the Dow Chemical Company 
recently. They exist as magnesium chloride 
or as magnesium carbonate in dolomitic 
limestone and magnesite. It is the mag¬ 
nesium cliloride found in the salt brines from 
wells in central Michigan which provides 
the nation’s major source today. 

Landing wheels and engine parts are the 
principal American applications of mag¬ 
nesium alloys in airplanes, Mr. Winston ex¬ 
plained. 

Landing wheels on the largest airplanes, 
if made of magnesium alloys, would mean 
a weight saving of 150 pounds, or the weiglit 
of another iiassenger. Thus, at present air 




314 


SCIENTIFIC AMERICAN 


MAY - 1939 



iravi'I farp«, a plane with mrh wliteK could 
theorelirally save JIW 95 lor eath JNe-w York 
to I os Angclis trip. Admitting tlial all of 
lliia saving toiild not be realired, Mr Win- 
t-lon added, the opportunity still emsis fur 
increased payloads lliroogli -weiglit rcdiie 
tion by tlic iisc of light isiight alloys 


NLMRER PLEASE 

ly^OKE than 2260 tons of niikels, 
ditties, and qii.irteis are i ol- 
leelcd annually from Neu Y ork 
City’s 88.000 coin telephones. Nine- 
leiilbs of these roins arc niikels. 

Minute Colloidal 
Graphite 

A fter four yeais of expuiim illation, 

. Adieson l.olloids ( orporation has de- 
telopid a ni w process of producing pure 
"dag" colloidal graphite on a conitneitial 
scale with lemuikalilv small particle sire 
In the niw product, the maMniiim si/e of 
a colloidal graphite partiih is one micron 
I equal to 0 00003937 of an imh) with small 
parlichs iiiniiing con-ichrahly smalhr than 
this. 

Colloidal graphite has for a considerable 
iiiimher of years been used both as a liib- 
ruant and for its eleelrical properties As a 
lubricant Us prime advantage is its affinity 
for metal Under friction it will deposit on 
metul surfaces and form a “graplioid” sur¬ 
face iinpariiiig to the niatirial lubrication 
properties of long lasting character Its most 
ixlensivc use in the past lias liei n as an 
addition to oils for riinning in and lubricat¬ 
ing internal coinbiislion engines. 

Formerly, however, the graphite would n 
mam in colloidal suspension only in rela- 
iivdy high viscosity liquids such as pcirol- 
I nm oils, varnish, glycerine, watei, and the 
like. 

The new small particle sine permits the 
prodnelion of stable suspension of “dag’’ in 
such low viscosity liquids as kerosene and 
such volatile liquids as carbon tetrachloride. 
^n advantage gaimd is that colloidal gra¬ 
phite can now be applied to surfaces as a 
dry lubricant When the giuphite in the 
light liquids is applied to a surface and the 
carrier allowed to evaporate, it will leave a 
graphitic coating on the surface, giving it 
lather remarkable propeities of diy liihri- 


t alion. In addition, it seems to havi debiiili 
ability to retard corrosion. 

The leason that the small particles will 
slay in suspension, appaiiiulv, is that tin ii 
mass IS so small llial the “BiowniaH' iiiovc- 
meiil imparlid to thim as a result of tin ir 
mgalive dec trie a1 charge will ku p ihim in 
lontinnons motion and prevent their flocen 
lalion or precipitation. 

In the heavier viscosUy liquids mentioned, 
a suspension of ihi- new form of "dag" has 
the advantage of providing much greater 
stdbihty. The increased activity of the 
particles in suspension renders them con- 
sidi rably more inipt rvious to the flocculating 
lendeiicv arising from a possible contamma- 
lion of the carrier with either acids oi al¬ 
kalis Fiom a more practical Maiidpoint, the 
new devdopmeiit promises to solve a con¬ 
siderable number of tough lubrication and 
dec trie dl problc-ms such as the dry lubrica¬ 
tion of nmole and closely fitting parts. It 
will also impri'gnale porous bcHlie« much 
more readily due to the finer particle si/e. 
imparting to such liodic-s desirable qualities 
of lubricity, c-lc-clrical ronchicliviiv, coloi 
iiig, and so on. 


Catalytic Cracking 

A LTIIOIiCH thermal cracking pioccsses. 

L by which pclroleiira is forced to give a 
higher yield ol gasoline, save about two bil¬ 
lion barrels of crude oil annually, they are 
likely to become obsolete in the face of a 
catalytic process of evc-n bigher efficiency. 
Thermal cracking of gas oil yields 70 to 7.5 
percent of gasoline having an octane number 
of approximately 72. The new catalytic 
cracking process producc-s 85 percent of 
gasoline from gas oil and this has an octane 
rating of 81 or more. The process is said to 
be particularly valuable in producing fuels 
of high oetanc rating which are likely to 
become increasingly important. Aviation 
rooiors already require fuel of approximately 
100 octane rating, and such motors are likely 
to become more plentiful in the future — 
D H. K. 


Business Curiosa in China 

T he China Digest, an interesting little 
pocket digest published in Shanghai, 
quotes the Shanghai Evening Post on vari¬ 
ous cnriotia money-making and money-sav¬ 
ing schemes found in present-day China: 


In Chungking, Szechuen province, the 
article claims, you are likely suddenly to 
find yourself being fanned by a “fan boy” 
who rushes up to cool you off as you walk 
along the street. 

Also in Szechuen, “as soon as one enters 
a restaurant in a small town, a ‘tobacco boy' 
steals up stealthily from behind and with¬ 
out warning thrusts a wet tobacco pipe into 
your mouth.” 

There are “toe-seratellers” who make a 
living in oul-of-lbe-way towns by massaging 
and scratching your toes with various im- 
phments while you are having lunch 

With the withdrawal of the Chinese gov- 
1 riiment from Nanking to the interior, the 
custom of wealing foreign style fell hats has 
spread. But with it has spread the riistom 
among the villagers of covering the hat with 
paper nr newspaper pasted from brim to 
top of crown The intention is to kiep the 
hat (ban 

In soiilliern China it is said to be difficult 
to buy oranges that are not peeled. The 
peels are highly valued for making a (.luttese 
medicine In Shanghai, there are simps which 
deal in nothing but broken glass Other 
shops dial only in the whiles and volks 
saved from broken i ggs 


Red Pigments 
kROM Yellow 

C RYSTAL form bus hem found to hr an 
important factor in the color of terlaiii 
pigments, and the trucial one in the valii- 
able red molybdenum piginints now lurpily 
used in paints and inks Actually tin si pig- 
menls an made by preripitaliiig Itad Com 
pounds from soliitioii by adding a soliilioii 
of a ihromate and a molvbdale Actually lead 
(liioniair is yillow and bud molvbdale is 
iidorliss w'lien larli is preripilattd alone, 
Ilowevei, will n these two insoluble lead eora- 
pounds are formid together the mixture i* 
neither yellow nor ndorb'ss but red or deep 
orange Lead eliromale normallv trystallirts 
in the rliombic sysiein and lead molylKlali 
crystals belong in the tilragnnal system. 
Ilu mixid precipilu'e assumes a red color 
only after it has been r- nvcried to the latter 
-vstim—/>. H. K 


Rotary Windshield 
Cleaner 

A ROTARY-TYPE windshield cleanei, 
designed originally for itvialiun use, is 
iiiiVv available foi ships, sniuU boats, trams, 
buses, and trucks. Air Associates, Iiie , lia- 
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developed « roury type vrindahield wiper 
which, due to speed ol rotation, is invUibIr 
when in use. 

The blade is carried by a driving head 
which passes through a hole in the glass, and 
is driv<;n at any speed up to 2500 revolutions 
per minute by a flexible shaft from a small 
electric motor. Pressure on the windshield is 
adjustable, and the wiping edge was espe- 



Closc-up of the rotary wiper, show¬ 
ing motor head and flexible sliult 


ually developed lo wilhsluiiil oil, gasoline, 
siinliglil, and extreme temperatures 

A spinal fealiiic of the new wipir is its 
anti-ieing attachment. A metering pump 
built into the head of the diiving motoi 
forres a special anti-icing fluid from a small 
tank to llie driving head where it is disirih- 
Hied by centrifugal force over the area swept 
by ibe blade. This fluid pi events the forma¬ 
tion of ire on the windshield by mixing with 
the snow, sleet, or spiay and lowering its 
fieezing point. When the device is instalhd 
on a boat, fresh water can be fed lo the wipei 
to prevent the formation of salt inciusiation. 
The fluid flow is controlled by a needle valve. 

It IS claimed the rotary windshield cleanei 
IS easily installed, a special tool being pne 
vided with which it is easy lo drill the le- 
{lliired hole through the glass. The flexible 
drive-shaft permits mounting the motor in 
any stiilable location 

Air Conditioned 
Submarines 

AIR conditioning now being installed in 
/x submarines will make America's under¬ 
sea fighting force a much moie potent wea¬ 
pon in any future war, according to William 
B. Henderson, executive vice president of the 
Air Conditioniilg Mintifactiirers’ Assoeis- 

The efficiency of submarines depends pri¬ 
marily on the fitness of those who man them 
and their comfort during long cruises'at sea, 
say* Lieiiteiuint Albert R. Behnke of the 
Navy Medical Corps, explaining the latest 
snbiiiarine development. 

The use of scooling and dehumidifyiug 
equipment aitd^the proviaion of oxygen from 
tadlM to replace exhaled carbon dioxide wilt 
etiable submarines to run submerged prob¬ 


ably for periods of days, thus adding another 
factor lo their effectiveness in attack or de¬ 
fense. 

Even with these aids, the men who operate 
submarines must be trained and “condi¬ 
tioned” for a period of at least ten days be¬ 
tween cruises, says Dr. Behnke. 

Only the fittest oflicers and enlisted men 
are chosen lot-submarine duly, and only 
about half of the Navy's personnel measures 
up lo the stiff inedieal requirements. 

Few persons realize the difficulties under 
which submarine crews work. The men mash 
re-brealbe the same air for periods of from 
tlnee lo 24 hours, and perhaps longer under 
war condilions. They must live in very 
cramped quarters, in which all that a sailor 
owns must be stored m a space aliotif the 
size of his own body. A bath is something 
almost unheard of on a submarine at sea. 

When the vessel is submerged, particu¬ 
larly III tropieal waters or during the sum¬ 
mer, the temperaliiic may rise to 100 degrees, 
Fahrenheit, or above-, and the humidity may 
iiirrea'C lo the dew-poinl so that sweating 
(winch cools the biMly) is inipusMble. 


Poisons Needed in 
Human Diet 


Y ou need arsenie in your food Not much 
of It -so little, incleed, that mdinary 
chemical analysis won't delect it. But if 
those few llioiisaiidlhs of a snowflake s 
weight aie not there you won't be beallby 
The same is true for a couple of other 
puisoiuius eleiiienis, lead and manganese. 

Tbeso elcineiils are present in most soils, 
but III extremely small quanlitns, and ordi¬ 
nary tillage exhausts ihem, said C Douglas 


Jones in a recent issue of Agricultural Engi¬ 
neering. To make them rooie available to 
plant roots, deeper tillage is needed. Mr. 
Jones IS al work on several types of new soil- 
stirring implements. One of them, which he 
calls the tipper, works to depths of three 
feel —Science Service. 


Cloth from Whales 

W HALE meat has always been a large- 
scale waste of the whale oil industry 
since the carcasses of whales are commonly 
left to sharks after the blubber has bee ii re¬ 
moved. Rc-cent reports from Japan state that 
whale meat has been surcessfully used to 
moke artificial fibers, one resembling wool, 
and another whieh combines the product of 
whale meat with viscose having a silk-like 
character. Details of the process are not at 
the moment available, but presiiniahly in¬ 
clude a fermentalioii of llie meat followed by 
a spinning operation —D ll K 

CiGARET Smoking Raises 
Bi.ood Pressure 

S MOKING cigarels raises the blood pres¬ 
sure in both normal persons and pa¬ 
tients suffering with high blood pres.sure, 
Drs. K. A Hines, Jr, and Grace .M Roth, 
of the Mayo Clinic, found in a study of 86 
persons, arcording lo a Scicnie .Servne re¬ 
port. 

The effict of lohacco smoking on blood 
pressure is not due enlirely to the artion of 
a Bliiniilus on specially sensitive blood vessc-l 
systems Fait of the effect, at least, is the 
result of some element in lohacco smoke 
which causes constriction of the blood ves- 



Twelve miles of hard-o-ubber piping are part of tbe 50 miles of pipe installed 
in the Industrial Rayon Corporation’s plant where rayon yarns are being pro¬ 
duced by a new continuous spinning proeets. These pipes carry water, steam, 
and processing solutions, hard-rubber being used where other materials would 
be attacked by the chemicals. Hie hard-rubber pipes range in size from l ’,2 
to inches in diameter and form a large part of the 290 tons of hard rubber 
used in equipping the plant. Here, on special machinery, will be iiroduced rayon 
yarns finished to exact fineness and phy sical specifications laid down by fabricators 



Bearing compared with fountain pen 

liiatnMir “needle'' rnllerB held willnn a sin¬ 
gle retaining shell Because they will carry 
exceptionally heavy radial loads lor their 
comparatively tiny sire, they will permit thi 
maehine builder to apply aiiti-iriction op 
iralion in tiainpid loi atoms 


Perks Have Gla 
Hearts ! 


Medical Association. 

The ordinary operator ts likely to have 
little knowledge of aseptic technique. The 
imporlanre of the proper sterilization of the 
patron's skin, the operator’s hands and arms, 
the needle holders, and the needles is largely 
unknown to these teehnicians nr may be dis¬ 
regarded. Use and misuse of the machines 
are increasing. 

Iiifeelions ranging in effect from mild to 
fatal may result Examples cued are pus¬ 
tules, abscesses, erysipelas There is direct 
eommiinicalion by veins between the areas 
of the nose and upper lip with the lateral 



pariraent, three-jet Hfck 
n-meehanieul vacuum pum| 


formal atmospheric pressure is 760 mt 
meters of mercury, which is more than a 1 
lion lime* that attained in the newest 
diffusion pumps. 
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flaborale and beautiful glassware arranged 
in lubes and columns to make a complete 
rircult for the vapor of the oil. 

The oil is heated at one point in the circuit 
and the vapor flows around the loop. As the 
flow passes a specific point, it comes by an 
ofiening leading to the chamber to be evacu¬ 
ated. Molecules of air coming out this open¬ 
ing are bumped by the oil molecules and the 
latter knock the air molecules away from thi 
container being evacuated. 

Dr. K. Hiekman and his associates at 
Eastman Kodak Company developed the new 
pumps which are now in commercial pro- 
diiclion —( (ipyiighl, 1939, by Srienrr Srrv- 


Value of Rubber 

T hi*' year is being echliraled llie ceii- 
Icnary of the discovei y by Cliarles CiMid- 
yiar of the process of vulcanizing rubber 
whifli has made lliis material useful Tlie in¬ 
dustry based on the ihemieai reaction of 
sulfur with rubber represents an investment 
of $2,698,000,000. It employs approximately 
4,000,000 people and annually usis appruxi- 
niately .‘ITfi.OOO.OOO pounds of cotton, among 
other raw matenals —p H K 


Noise Snlbber 

A TOTAI l.Y new type of noise.quieting 
device wliicli is non-acoustic and can lie 
placid at any point in the intake nr exliausi 
system of an engine or compressor, has re- 
eently been developed by the Acoustic Di¬ 
vision of the Burgess Battery Company 
.‘'inie It eliminates the raii«e of noisi j 



It aniihs the slug 


(lured by the pulsating gases by snubbing the 
pi ak velocities and pressures and thereby 
prodiiees a smooth flow of gas, this new de¬ 
vice is called the Burgess .Snubber. 

Two aero-dynamic effects are involved in 
the operation of the Burgess Snubber. First, 
the fast moving slug of exhaust gas, which 
is vented into the exhaust system by the 
opening of the exhaust valve, is trapped in a 
liigh-resistance snubbing tube, Tliis tube is 
perforated radially to allow the pent-up gas 
to vent gradually into the first snubber cham¬ 
ber, At the same time, a recoil pressure from 
the snubbing tube serves to slow up the flow 
of scavenged gases and thereby prevents 
pressure dropping below atmospheric pres- 

The slower moving scavenged gases do 
not enter the snubbing tube but are diverted 
tlirongh a low-resistance exhaust tube in the 
first chamber. A second stage of snubbing, 
comparable to the first, removes any remain¬ 
ing impulses which may be present in the 
exhausted gases. Back pressures can be 
eliminated or controlled to any desired value. 
The effect of tlie Burgess Exhaust Snubber 
is to prevent the sudden impact of the slug 
of vented gas with the atmosphere and also 
to stop the usual inrush of air into the ex¬ 
haust pipe, after the discharge of the slug. 
Therefore, the sharp noise of the slug impact 
and the rumbling noise of tho vibrating air 
column in the exhaust pipe are eliminated. 




Where Science Ends 
Hospitality Begins 



The Waldorf, for example, itt a magnificent scientific 
achievement, not only dependent on science when it 
was built, but continuously dependent on many sci¬ 
ences for the efl&ciency of its operation. 

But every man of scientific turn of mind knows 
what we mean when we say that hospitality, in his own 
home no less than in the Waldorf, is something warm, 
living and human that survives scientific detachment. 

And it is that ability to preserve the human touch, 
ill spile of all our clockwork schedules and efificiency, 
that gives the Waldorf its unique reputation for main¬ 
taining close, cordial and communicable contacts 
with its patrons. 

Besides, this year, when you come to New York, 
you’ll get BO much science at the FAIR, that it’ll be a 
genuine relief each day to return to the hospitality 
of The Waldorf-Astoria! 

THE 

WALDORF-ASTORIA 

PARK AVEMIB - 49TII TO 50TH • W K W YOKK 


C/WVD 
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Experimenters — Schools—Field Workers 


An Accurate Balance at a Price 
Within the Reach of All 

Sensitive to 2/100 gram 
Weighs up to 100 grams 
Compact—No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 

No*' Permissible for Auxiliary Use in 
Drug Stores (N. Y. C. Serial B17.) 

Gradu«i«<t in either the Metric System (grams) or the Apothecery^s System (greins. 


BENNETT BALANCE—$8.00 plus 40c Postage 

Tech Editorial Service,26 West 40th Street,'NewYork,N.Y. 



De Luxe 
Library 

J Editions 

of 

Scientific 

American 

Make them VHirt'UIf. j))otecl and pieseive jnui topics with a 

PERMO LIFETIME BINDER 


It holds a yearns issues 

CO MANY rcadiTH preserve llioir copies year after year and have asked for binders that, 
after llioroiigh inveHiigalion of binders, the editors of Scientific American found a type 
that i« mo'.t salihfaciory. considering cost, ease of handling, and durability. It holds a full 
>ear S issue. (121 . has an eflieient patented lock; is strong and durable; and is covered with 
a nth, pebbled, red li’alliereltf biautifiilly stamped in gold. Magazines arc bound in with a 
snap and are held positively in plaee; no punching necessary. In ordering, state what year 
< 1938,1939, ete ) is to be stamped in gold on the backbone. 

Each $1.S0 postpaid in continental U. S. 

(92.00 postpaid elsewhere) 

F«r Sals br 

_Scientific Amekican, 24 Vest 40th Street, New York 


The same type of unit is applicable to 
intake and output lines of reciprocating and 
rotary compressors. Burgess Snubbers are 
available in a wide range of sizes for stand¬ 
ard, heavy duty, and spark-arresting service. 


Stainless Steel 
Ignition Cable 

A new ignition cable employing a seven- 
strand stainless steel conductor instead 
of the usual 19 strands of copper wire, has 
liist bi en announced by the Sterling Cable 
Division of The Electric Aiito-Lite Company. 

Because of the cxireracly low capacitanre 
—about half that of conventional copper 



Copper versus stainless steel 


cable*—achieved by the new construction, 
improvements in ignition perfornianec re 
suit. These iinprovi nients lead to inerensed 
engine efiBcienry and worthwhile operating 
economies, aerording to the makers. 

Low capacitance, the basic characteristic 
responsible for the superior performance of 
the cable, is a term used by engineers to 
measure the amount of electrical energy 
which nil cables “absorb," and which is 
therefore not delivered to the spark plug. 
The less current a cable absorbs, the lower 
Its capacitanre, and the greater its effieiency. 

Low capacitance with copper was imprac¬ 
tical. Reducing the number of strands weak¬ 
ened the cable. Thicker insulation increased 
the cable diameter beyond that of the con¬ 
duits on modern cars. .Stainless steel, with 
Its great tensile strength, permitted the 
small, yet strong, conductor required for low 
rapacitance in a cable of standard outside 
diameter. 


Radioactivity Under¬ 
lies ALL Geologic 
Phenomena 

W HEN a volcano erupts, hurling into 
the air great clouds of gas, rocks, and 
debris, and pouring forth streams of molten 
lava, the geologist seeks an explanation in 
forces working far down in the shell of the 
earth. When an earthquake shatters the 
earth’s crust, causing great rifts and under¬ 
mining buildings and roadbeds, the geologist 
again looks far beneath the surface for the 
cause. The immediate causea of such dis¬ 
turbances are pretty well known; but what 
is their underlying cause? 

Professor Bailey Willis, of Stanford Uni¬ 
versity, has for several years been seeking 
an ansVdr to thh) question. One reaiilt of hti 
search is the challenging theory whieh ke 
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MANY STILL 
ARE NOT AWARE 

that thara ia a companion volume 
to "Amateur Teleicopc Making." 

“Amateur 

Telescope Making — 
Advanced" 

N ot merely a new edition of tin 
Ijook “Amateur Telescope Mak¬ 
ing," but a wholly different woik for 
owners of that beginners' hook who 
have absorbed its contents “Anuhui 
TelescoiJf Making—Advanced'' has 57 
chapters, 650 pages, 350 illustrations 
and over 300,000 words, dealing with 
advanced mirror technic, flat making, 
eyepiece work, drives, alutiiinirmg, 
observatories and many othei aspeils 
of the optical holiby Published Id!? 

“AMATEUR TELESCOPE 
MAKING - ADVANCED" 

Ldited by Albert G Ingalls 

Postpaid $3.00. domestic 
$3.35, foreign 

SCIENTIFIC AMERICAN 
24 'West 40th Street, New York, N. Y. 


POOR 
EYESIGHT? 

Try the new 
PIKE Electric 
Reader 

A boon for elderly people and oth¬ 
ers with poor eyeiight. Wonderful 
for doctors, scientists and draftsmen. 

Write for free information and de¬ 
makes reading matter 3 timee larger 

E. W. Rika A Co. Elitabath, N. J. 


Experimental and Model Work 

rine Inutriimenti ind Fine MnclihiFrv 
HpfCial Tuoh Dies tiear FiiUIur kir 

HENRY ZUHR, Inc.. 187 Lafayette St. N. Y. C. 


You Audit the Accounts 
of your Treasurer, 
Why not your Insurance? 

After ell it Is the 
Besic Assurance of your 
Investment 

L. s. Treadwell & Co., inc. 

11« JOHN ■Ylicrr NCW YORK 


calls the astbenolith, or mehing-spot, the¬ 
ory, and which he presented at a meeting 
of the Geological Society of America. In 
the April issue of the Society’s Bulletin, he 
sets forth his theory in full or, as he himself 
slates It, places it “on probation.” 

Professor Willis pictures the earth as hav¬ 
ing an outer skin or crust, a very thick, solid 
shell or intermediate zone, and an inelastic, 
presumably mdlien zone. This condition, he 
believes, has existed throughout the entire 
2 ,000,000,000 years of geologic history. 

Professor Willis believes that throughout 
the entire span of geologic time, there have 
orrasionally appeared in aolid portions of 
the earth bodies of molten matter. These 
bodies, out of which anch rocks as granite 
were later formed, he calls asthenolilhs, or 
melting spots. The melting, he believes, is 
caused l>y the intense heat generated when 
the radioactive elements present in the earth 
fiiraDiiiin and thorium, for example) break . 
up into other elements. 

An Bsthenolith does not remain in the spot 
where it was formed. It grows, and at length | 
ascends. It may rise to the surface of the I 
earth, and the hot molten matter may escape j 
from the mouth of a volcano, or it may well 
forth from a fissure as a lava flow. It may, 
on the other hand, end its ascent belore 
reaching the surface, and cool and crystal¬ 
lize at some place within the earth’s crust. 
In one or the other of these ways much of 
our granite and other rocks were formed. 

Fven in terms of geologic time, the rise 
of an astlienolith is exceedingly slow. Geolo¬ 
gists iielieve that the interval that has 
elapsed between such intrusions is of the 
order of 100,000,000 or 200,000,000 years or 
more. Professor Willis invites consideration j 
of Ins theory as an explanation of some of 
the most important and striking geologic 
phenomena, such as the rise of great moun¬ 
tains from basins or troughs, the process 
of melamnrphism, by which rocks arc 
crushed and contorted into new forms, 
shapes, and textures; and the arliviiy of j 
volcanoes anil earthquakes. j 


Iron Tonic for Trees 

I OW grade iron ore, limoiiite, is hi iiig used 
J to treat high lime sod to overcome j 
chlorosis in trees. This disease is evident in 
the bleaching of the green of the trees’ 
leaves Apparently iron acts as a Ionic to 
uvi iconic this disease— D. H. K. 


Danger of Fire From 
Electron-Metal? 

‘‘I7LECTR0N.METAL,’’ the lightest com : 

JLj mercial metal known to science, is a 
magnesium alloy, and for this reason some i 
people have expressed doubts as to its being 
safe from danger by fire. It is known that i 
magnesium powder is highly flammable! 
and is used for flash-lights and flares. Dr 
I Vosskiiehler, however, who is a noted expert 
in this field, denied the existence of this | 
element of danger in a atatement made lie- ‘ 
fore members of the Technical Literature 
Society on the occasion of a tour of inspec¬ 
tion of the 1C. Dye Works in Bitterleld, 
Germany 

Or. Vosskiiehler said that all articles made 
from solid magnesium alloy are in no way 
cumbustible or flammable, and that the 
same Is true of the metal plates and waste 




ACTUAL SIZE 


A 50 MILE GALE 

IS JUST A GENTLE BREEZE 
TO 

GLOPOIHMEKTROLITE 

It never complaint about the weather— 
|uit ignorei it I Nor will you ever complain 
about lEKTROLITE because It never lets 
you down—fair weolhor or foul I 

Juil prett the button, puff ond the 
flomelett glow sett your cigarette asmoke. 

It's a matchless lighter for the tpoirlsmon 
—no flame, no sparks—hence no danger. 
And It con rough it with the best of them, 
too, because It's constructed for a life In 
the open. Yet it's equally at ease at a 
coining out party—smartly stream-lined, 
colorful ond modestly proportioned. Other 
LEKTROLITE models from $1 to $10 Sold 
by dealers everywhere or order direct 



LEKTROLITE CORPORATION 
Stanforil • Connecticut 
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Bausch & Lomb Binoculars are 
built to the specifications of Amer¬ 
ican research optical scientists by 
American workmen using Ameri¬ 
can precision methods and Ameri¬ 
can materials. Recognition of this 
instrument by Army and Navy of¬ 
ficers, flyers, explorers, sportsmen, 
asthefinestbinocularonthe world's 
market is real assurance to you in 
choosing a Bausch & Lomb for 
your own personal instrument. 
Write for 40 -paKe catalog. Bausch 
& Lomb, 911 Lomb Park, Roches¬ 
ter, N. Y. Above, B & L 7 powtt, 
35 mm Binocular, $86. 

B^SCH & LOMB 

O'Cu-occcitvii. 



Free 

Catalog 

Just Oft tha frass 

Kiilh 11lii>tiati-il, 
slioHing Hiicdal fiiot- 




ELP FOR INVENTORS! 


nrraps. If exposed to extreme heat, the alloy 
may melt and this molten mass may burn, 
but the ronflagration does not extend be¬ 
yond the point of contact with the extreme 
heat. The metal shavings and scrapings 
whith are produced when the metal is be¬ 
ing machined can be set on hrc by a strong 
flame and will then burn up slowly, piece 
by piece. Snell a fire as this can easily be 
extinguished with dry sand. Water or other 
fire-extingiiishers, however, should never be 
used to put out magnesium alloy or ele< Iron 
metal pieces which are on fire, as the walir 
bleaks up into oxygen and hydrogen under 
the high tempeialiire and an txplosion mav 
refill 

Large areiimiilations of metal sharings 
and H-rapings of this material should he 
aroided in the workshop or lahoratoiy. The 
dust from this metal is also (lammable just 
as eoal dust or anv olhei dust is flaminahle. 
and care should be taken that it tioes not eol- 
lert. In grinding or polishing tins eleclioii- 
iiielal, only non-acid oils slionbl be ii-rd 
'lliese precautions apply to the workshop 
and factory only, as the finished arlnle is 
! tiilirelv non-flaitimable and taniiol <al<h fin 
under any ciicumslanres 


CCC (Jets Credit 

Y OLNG men of the C( (' camps wtie 
given tridil for saving million!, of aeies 
of faim and pasture land, in a comiiiimica- 
lion from H II. Bennett, chief of the Sul 
( onservalioil S rviee to Ridiert Fichner, ill- 
tutor of the < ivilian Cunstrvalion < orps 
( ( C camps furnished 70 percent of the laboi 
iisid to advance the soil coiiseivulimi pro- 
giani. Ml Btnmttsaid 

III fighting gullies, the last and worst siagi 
of soil erosion. M.C workers have built al¬ 
most 3,000,000 check dams, dug 48,000,000 
linear fe< t of diversion dm lies and seeded or 
soilded 300,000.000 square yaids of giillird 
land In combating the less spetlaiular but 
more insidiously disirinlive sheet erosion 
liny have planted approximately ,'>00.000 
aires. pul in 18.000 miles of lerraiis and 
41,104 miles of cotiloiii fiiriows, and qiiar- 
iKil 1.403,6.'i0 tons of liniesloiie--.S>leiire 



v^riNYENTlYE 


atlon " Slxty-elgtit pages of In- 

klnd of skcteli or iiuxtel neoilvit. simple stills Ui 
fake without eosl; how suecessfiil Inventors haio 
Kei'urod flnanrial asslstame, show Interesting In- 
venlloiis, Illustrate Inipoitant mrilianlial rnove- 
nients. Other men have read and prottted by these 
boeks. With books we also send Free Evldenoe ef 
Invealion form, that you can use to establish date 
of rtlsdioeure Prompt eervlce, reasonable fees, de¬ 
ferred pavment plan Htrleleat .secrecy Highest ref- 
ireiires Write us today, The faets in our books are 
worth money to the man wttb a good invention ,a<i- 
Clress VIotor J Evans A On.. Reflstered Patent 
Atterneys, I2e-E, VIetor BolMInf, Waihleften, 0. C. 


Efficient Megaphone 

S OME megaphones an- apparent]) de¬ 
signed by reason rather titan acoustics 
Heason dictates a long, narrow, round “di- 
nclivc” shape, but Prof F. R. Watson, ex- 
, pcrimentdl physicist at the University of 
' Illinois, has worked oiil the design of a 
highly efiSeunt megaphone which some 
might he tempted to say in advance of test 
would not be siicressful. It is short, has par 
allcl sides and, slill more sin prising, it is 
hi Id in a verlical position as shown in the 
illiisiraimn fn aeoiislics, things are seldom 
what ihty seem. 

“Following a suggestion by Lord Ray¬ 
leigh that a mi gaplionc with a reeiangidar 
apiiliire emild be u«ed to direct sound, such 1 
an instriimiiil was constructed and found , 
clfiClivc in directing speech sounds," Pro¬ 
fessor Wdibon stales. 

“Expeiimenis with megaphones varying 
ill sue from six feet in length to one foot 
led to the adoption of the smaller size lor 
prariical use This megaphone can be made 
of thin wood or metal; it has parallel sides, 

I wo inches apart, with a square mouth open¬ 
ing two inches by two inches, with an outer 
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AN APE 

may be a mathematician when 
he can count to two' Count: 
units, tens, myriads and md- 
lions and be a mighty mind 
among mathematical apes! 

Count all the numbers from 
tithes to trillions and you have 
counted only numbers of o)/e 
dimension. Among men your 
mathematics counts but one' 
For those who now count in 
one dimension and w ould count 
in two or thiee w e offer. 

SECOND AND THIRD 

Dimensions 
OF Algebra 

by Robert A. Philip 
Price two doUore 
THE MONOGRAPHIC PRESS 

106 Withinqton St., Fairhavafi, VfaM. 
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METAL CAST PRODUCTS CO. 

Un lottan Road Now York City 

\'m\k-R22T -^(OUNTERS 


Mal« \iiy lilllr of tin i inT;:y i*- xonl vei- 
litally ii|> or down, llial ihc nRcaplumr 
llioH plaoo« pruclually all lln w>iind <flec- 
will) till’ aiiditora 

“In addition lo its diioilivt piopciiv, the 
nil tLiiphono ainplifii”. sound an all mcpa- 
pliriiics do It (an In- used clltolivply in aiidi- 
toiiiinis. parlK'iilarly in looma with low 
< piliiiiis wlirrr healing is diffii nil for aiidilois 
al some disluiiee from the speaker It la also 
iisi fill for hasrhall iimpin s in making an- 
noiineemf nia, for mihlarv offiei rs in dir< Cl¬ 
ing (ommands to an (Mended group of 
(onipanii s, and foi oilier similar siliialions” 


Average Age of Employee; 
Is Over 40 


EVEREST <v -^t^NNINGS 


TED: MANUSCRIPTS 


7«-7;j W JicliHi n>t. CHICAGO, III 

rent of tiu* toial and the younger group 50 7 
pen ml. A Uua! of 26,207 employees, or 

OUR SPECIALTY 

Introduction of Now Products 

1.T4 pcrient of the entire number, are 41 
lo 45 yeur>i of age The next largcat five-year 
age group, .11 to 35 years of age, totals 
25,711 employees 

In thu 

Electrical 

Coloring Portland 

and Fire Provnntlon PInIdi 

Cement 

A\(‘ emitai't lariil and natloniil niilliailttua, 
liaiidllilg all drtalla, IneludlnE iipmoral 

MMIS mil MANAN—Dapt. $. A. 

1 tfortk WsHt St. CliiSMa. (nintl* 

TN roloring coneretc. only commercially 
X pure mineral pigments should be used, as 
others are likely to cause fading or marked 
reductions in strength. The amount of imlor- 
ing malenals should not exceed 10 percent 
by weight of the cement, as larger qiianti- 
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Savings Up To 75% 


TECHNICAL BOOKS 


for Chemists, Engi¬ 
neers, Physicists, Met¬ 
allurgists, Students. 


These books are going fast! Take advan¬ 
tage of the reduced prices white you can! 


Agi icultura! Chftm'jlr), Fi 
Areas it V'otumcs, i'cttiuson & Lisst 
Asironomical mcs, W> attou 
Astronomy 7'oday, MorcuJ 


Caibonization, Lciw Temperature, Genttx 
Chemistr} in the Home, 

Cbemihtry of the Sacchandes, Pnugshctm 


(^‘hianiiuin, by Aid of Electric CurieiU, Lchluiu 
Cleaning und Dyeing ot Kajon, Fosti* 

CutleKC (icoloB). \ol I, C/lem^er/aiii 

Colloid ChenuKlr}, i'l.icticai. Ost-zvald 

Conductivity of iLuiuids, loivcr 

CryhtaN and Fine Mruciuic of Matter, Rtmu 

C)aniding Copper Zhil, I L S 

C>unaniid, Frauki 

Einstein's Gravitation, FreittitHich 

Klectncul Engtiieeruu; Testing, Fair 

Electric hurnate, Motssan 

Electrolvtic Lrihs. AifJt iitou 

ElcmetUarj ChemiHli y, Sutcliffe 

E'emtnts of Economic Geology, Grit/t/rv 

KlenuiitH of rhvsic*., Meet hanf Chant 

Lnr>nies> U aksinon 

Fimt Veil Piacticil ChcMn , Dntnt 

Freezing I’oitil, Hoilitig Fuiul, Jams 

Glues &. Glue Haudliug, TccuidU' 

Heat Thcoicm, The Nch, 

Hum.Ill EikI), Maitni 
UyKicne, Practical, fiiipi/ 


Kiln Di>ing, IMaclical, Kettle 
Lead Ekc(ii) Mctilliiigi ICS 
Eeathti Mnnufnctiite, fl ilwti 
lane Cliirts for Engineer- /v'aw 
Lull] icaiits, American, Lockhait 
Magneli'^m A Atomic Structuic, Stoner 
Metallic Ohjici**, Hecliohtic ilh Ffanhausci 
Metaltofffapliy, Structural, Pufsifer 
Metallurgy, li'vsnr 

Metric S>Atcm fot Etigineer*t, Clapham 
Mdk, The Perfect Ft>otl iiotibole 
Modetti Biology. Cunmnnhatn 
Modern Magnetics, Aneilnuli 


Oil Rormery .Specifii alions A^iff7rv 
Optu-al Activity & High Temp Metis , Jorger 
Optical U.it.i*-"'- **. I ...j.u 


Lnndolt 


Pnrnchor A V ilcncv ^lufden 
l*hy»Kal (hciiiioil Eiolution, Cum 
Physical Ch<iiiistr\ Exp , Fan Kkwsttr 
Physical fir Colloid Chcinisiry Michaclit 
Physiro C heniical Met imorphosis, Cohen 

Plunilntig Design A \uic\ 

Pulverized Colloidal VticN Onnn 

Outalitative Analysis Moton 
Ouantitatiie Anal) -is, Bassett 
Reinforced Concrete in Euro(>c Colby 
Kiseircli A.o i. tH scs, I hnn, I ol II 
Sales Ttchnniuc, I C S 

Science I c.uling it Misleading. Lynih 
HacUiiolo^j, 
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woTcU, not more than nine pounds of pig¬ 
ment should be used per sack of cement. 
Deep shades can generally be produced with 
less than this amount of color by judicious 
choice of pigments. To insure thorough mix¬ 
ing the pigment should be at Idast as fine 
as the cement; the finer the pigment is 
ground, the greater its coloring ability. 

A general guide to the selection of colors 
and coloring materials for various effects, 
prepared by the Portland Cement Associa¬ 
tion, IS listed; 

For blue shades, u-c colialt oxide. 

For brouns, use burnt umber or brown 
oxide of iron. 

For buffs, use yellow ochre or oxide. 

For grays, use small quantities of man 
ganesc black, black iron oxide, or german- 
town lamp black; preferably black, iron 
oxiilc. 

For greens, use chromium oxide. 

For pinks, use small quantities of re<f 
oxide of iron. 

For red shades soch as light brick, terra 
cotta, and so on, use red oxide of iron. Vene¬ 
tian red should be avoided. 

For state effects, use 'manganese black, 
black iron oxide or germantown lamp black, 
preferably black iron oxide Common lamp 
blaik should not be used. 

Different shades of color can be secured 
by varying the amount of coloring material 
used, or by mixing two or more pigment< 
The full coloring value of pigments r.an be 
obtained only with while Portland cement. 
When clear while is desired, white sand and 
white cement should he used. The use of 
wliite Portland cement with yellow and 
brown sands will produce varying shades nf 
cream, yellow, and buff. If the colors tan 
hi secured without pigments siieli praitice 
IS letommendcd. 


Whipping Cream with 
Gas 

C REAM IS now wliipped in a siphon bot¬ 
tle similar to that used for soda water 
bv being given a charge of “laughing gas.” 
Tlie product is whipped instantly and more 
evenly than by tlic ti-ual mechanical opera- 
lion. Each portion is whipped o- needed- 
D It. K. 


Too Much Early 
Enthusiasm 

E xperimental results obtained by 

using super-voltage X rays in treatment 
of (ancer have not justified high hopes enter¬ 
tained when they wen; introduced five years 
ago. Dr. Robert S. Stone recently staled in a 
lecture at the University of Chicago. 

“Although there is very definite improve¬ 
ment when X-ray doses are increased from 
IfXI.OOO volts to 200,000 volts, increases be 
yond 200,000 volts apparently reach a point 
of diminishing returns,” Dr. Stone said. 

"The 100,000-volt X rays have been abaii- 
duiied in the treatment of all but surface 
cancers. But after 200.000-voIt magnitude- 
have been reached, the important opportuni 
ties for improvement be in devising bcttei 
techniques of administering the X rays, 
rather than in raising voltages. 

"The effect of X rays u to ionitw Md 
‘knock da-wn’ cells. The itsefulpew oi the 
r»y» lies in the fact that olticey e<4U, - 
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USID CAR SICRRTS REVEALED! 

Avoid syp rare Belcst « inavimum jatiio atilo- 
tiiobllo with rSED CAR VALUE GUIDE Dls 
cover weak and ationg pohite Inside htulni: 
lacti revealed bv experts Thousands praise Its 
use Send Zlc to Automobllo Rosoareh Buroau 
Dopt. B, 520 N. Wlohlgan Avo. Ctileaio. III. 


take it' and do not recover from the ioniza¬ 
tion diaturbance as well aa do normal liasue 
cells. 

“It is the differential in the effect of the 
X rays upon the two types of cells that gives 
the rays any effectiveness they have. The 
aim of radiation therapy has been to make 
that differential as wide as possible, so that 
as little normal tissue as possible would be 
affected per <jven amount of disturbance of 
the cancer tissue. The danger of the in-1 
creased penetration afforded by the super-1 
voltage X rays is that they pass through one 
side of the body and through the cancer, 
and then also pass through the opposite side, 
injuring that tissue also. 

“On the basis of the improvement in rais¬ 
ing the voltages from 100,000 to 200,000 
there should have been a slight iheoretieal 
advantage in raising them to 1,000,000 
Clinically there has been none “ 


Casts of Rock Carvuvcs 
WITH Liquid Rubber 

A NE^ and iiileiesting method for ob¬ 
taining casts of rock carvings and rune 
Slones has been perfeci<-d by the Swedish 
I Government Antiquarian Office. It eonsists 
of spraying a rubber solution over the oil- 
ject one or more times according lo the de¬ 
sired thiekness of the mold. The material 
dries very qiuckly, and afterwards the mat 
only has to be rolled from the carving. Siieh 
a mat consul iiles an excellent and exact 
casting-mold of the carving from winch it 
has been taken; from it any desired number 
of perfoclly sharp and thur copies can be 
had. 

In 19.18, 10 rubber molds of tins lype were | 
taken, and all turned out extremely well. I 
This iu>vcl method seems lo have doomed i 
enlirely the old fashiontd system by which | 
I the carvings were reproduced by means of 
j a plaster cast —Holgrr Liindhergh ! 


Count the Miles 
Y ou Skate 



H eretofore, rolUr skalmg has meant 

hours of aimless gliding until aching 
muscles lold us it was lime to slop. As 
Major Bowes might say, “we go 'round and 
'round and where we slop nobody knows.” 
Now for the first lime we tan accurately 



Mileage measurer for skates 



measure the distance we skate. Instead of 
waiting fur a tired body to demand a stop, 
we can decide before-haod how many miles 
we would like to glide—six, eight, ten, or 
even twenty—and sttip when we reach our 
“destination.” This is made possible by the 
Skate-O-Meler, a new invention by Samuel 
Segal, which records the mileage covered 
while skating. 

The Skate*0-Meter acts as one of the 
skate wheels and contains a series of in- 


LONGINES 
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The Editors Recommend 


Best Sellers in Science 

(Revised Lisl) 


May Specials 


1. ARMATURE WINDING—By David P. More- 
ton, Carl H. Dunlap, L. R. Drmkall. 
Consitructlou. winding, and repairing of A C and n r 
inoiurx IInd Keiierntorn. all alepa rlearlv sbowii in iilmio- 
grapha and drawings Prartlial —$2 IS poslpald 


2. ELECTRIC WELDING—By Morgan H. Potter. 

Fuiidanientala at various lilies of are welding Ki|Ul|iinent, niplliods for best reaulls. nielala 
to be welded, eti Prailleal -$l 33 luialpald 

3. FRACTIONAL HORSEPOWER ELECTRIC MOTORS—By Cyril C. 

Veinatt. 


A nvMtematlo proaotitatlnn of desirlptlnns. data, and dlneiams for iitAjnr of iimiiil 

inotorn ^hat kindN are nvallable, \4hat makes thiin run. and vilint Uie> will do How to 
repair, re-wlnd, and connect them —$3 60 postpaid 


4. WINDING ALTERNATING CURRENT MOTORS—By C. A. Van Brunt 
and A. Roe. 



5. SOILLESS GROWTH OF PLANTS-By Carleton Elli% and Mdu.n W . Sicaney. 

t'nmplate Inforiuntlon. poinilnily presented, regarding the problems and dldleullles of tank 
farming Forumlas for ebeiiileals and iiistrui lions for preparing tanks and otliei tunlalners 
are glteii Keiouiniemled lo both exiierlmeuleis and lunimeiilal growers $2.83 iiostpuiil 

6 . PROCEDURES IN EXPERIMENTAL PHYSICS—By John Strong, Ph.D. 

with four other scientists, nr Strong baa asseintited a wealth of useful data of a wholU prai - 
Ileal kind fur the constructor, cvpenuieiiter and skilled iraflsnian Many lucid lllusiralioua . 
$3.10 postpaid 

7.SCIENCE EXPERIENCES WITH HOME EQUIPMENT-By C. J. Lynde. 

A book of 200 alinplo liome ttlckn based on plivnhal lawa, each expeitment btinit lllnatnitid 
and Us principle expUlnpd—$1 49 iK>«itpsi<l 

8 . KNOWING YOUR TREES-By C. H. Collingwood. 

Fifty coniniOD trees of tbs Fulteil States, sacli tree diacuased In a two-page spread, wllli 
nktures of a typbal tree, of foliage or fruit, and of the trunk, and a diawing of tlie rnllcd 
fitatea allowing natural range of llic tree —$1.10 postpaid 

9. THE ENGINEER’S SKETCH BOOK OF MECHANICAIi MOVEMENTS—B» 

Thomas Walter Barber, 

Working drawings of piacllcsllv eurv coiuelvsble movement, deilce. siipllaiiie. and (ou- 
trlvance emploved In llie design and lonatriutlon of m.icblnery for tun piirpost Aemlv 
8000 lUustratlona —$4 33 poslpald 

10. SUNDIALS—By R, Newton and Margaret L. Mayall. 

' The host book on aundliils A praelbal work by a landatape arcliUeit and a profeaslonid 
astronomer Illustrated—$2.10 puslpald 

11. A MARRIAGE MANUAL—By Hannah M. Stone, MJD„ and Abraham Slone, M.D. 

A prectlial guide to sex and niarilage. coiering flliieas fur marriage, nieibanlam of re¬ 
production, pretention of conceptlou, and aliullur vital aiilijecls Answeia iiueslliuia most 
often asked these authors by Ibeir (onsultanls —$2.00 poslpald 

12. THE ART AND SCIENCE OF MARRIAGE—By Esther R. Ttetz. M.D„ Ph.D., 

and Charles K. fVeichert. Ph.D. 

A well-balaneed, aulhorllnllve study of the body and Its functions. Including llic repm- 
ductlve system, and a piactical dlscuaslnn of courtship and inarrl.ige Ueconiniended espediilh 
for engaged couples —$2 00 postpaid. 

n. SCIENTIFIC METHOD-By F, W. fVestaway, 

An omnibus of the scientific method for those wlio wish to lesrn to think stralgld Cleailt 
wrltlen for the serious person who, after reading It, will feil tliul bis thinking procisais 
have been melted down and recast—$3.03 poslpald 

14. MAKE IT YOURSELF—By Julian Starr, Jr. 

An amateur craftsman's book wlUi histrucllons on how lo make lliliigs at honie with Iik.Is, 
Iniludlng chairs, tables, rldldren’a playhouaes, cablnela, numerous gaiius, wealhtr \uues, 
birdhouses, breakfast acts, and so on Illiistrsted —$2.S0 postpaid 

l.'i.THE HANDY MAN’S HANDBOOK—By C. T. Schafer. 

Fourth edition of a very popular book—a praelbal manual on tlio use of tools and bow to do 
all aorta of odd jobs around the borne —$1.10 postpaid. 

16. ATOMIC ARTILLERY—By John Kellock Robertson. 

Elsctrons, protons, iwattrons, photons, neutrons, and cosmic rnvs In plain langiiago Also 
transmutation of the elenients and manufacture of srUflrlal radloadirlti --$2 33 iwatpaid 

17. SHIPS OF THE WORI.D’S BATTLEFLEETS—Edried by Pay-Lieut. Comdr. 

E. C. Talbot-Booth, BJV.B. 

Ksscntlal facts regarding the principal stalpa In the navies of the Important imwcia, with de¬ 
tails of conatrucllan, allliouetie drawings, and a large number of photographs - $1.60 imstpatd 

18. THE MYSTERIOUS UNIVERSE-By Sir James Jeans. 

Covers a remarkably broad territory, touching on everything new In modem physics, as 
tropliyalcs, and cosmology. Many men of science now are leaning toward a non maieriallstlc 
bilerprelatlon of the uuiverae and Jeaiia Is one of these—(Formerly $2 40 ) how $1.10 iiostiialil 

19. THE ROMANCE OF ASTRONOMY—By Florence A. Grondal. 

The autlior writes for the average reader wlio would like to know more about the stars and 
the planets Her hook brings to life the facts of astronomy through picture and etorv Illus¬ 
trated with striking photogisphs and diagrams—(Formerly $0 00) $1.0$ postpaid 

20. SNAKES OF THE WORLD—By Raymond L. Ditmars. 

Probably the most readable, attractive and extensive discussion of the subject yet olferod to 
the general reader It dlscussea tlie more than 2000 dUferent kinds of snakes A superb 
collectlou of Illustrations —(Formerly $0 00 ) $2.10 postpaid 

fWrile us for information on books on any subject which interests you.) 


For Sale by: Mar '30 

Scientific American, 24 West 40th Street, New York City 
I enclose $ for which please forward nl once books Not. 


Name ., . - 

Addreoi .-. 



One wlierl measures miles 


li'inal gears wliiih operate as the wheel 
liirns. The gears rontnil a pointer on the 
dial stamped in the face of the wheel. As 
the wheel turns, the pointer moves to in 
tlicale the miles and fraclions of miles cov¬ 
ered. Tlie gear control is so adjusted that it 
compensates for tlie time the skate is off the 
gioiiiid. The Skale-O-Meler will record up 
lo nine miles and then start all over again 
It IS slandaid eqiiipmeiil on Segal Keyless 
roller skales, and will he marketed for use 
on olheis 


First Natural Bed of 
Soda 

T hick reefs of sodium bicarhnnale, per¬ 
haps the first ever found in naliire, have 
licen idonlihed by Dr. William F. Foshag, 
Smithsonian Inslitution Curator of Miner¬ 
alogy, from eores brought lo the stirfaec 
from depths of about 300 fret under an an¬ 
cient lake bed at Searles l.ake, California 
Wlien holes were driven to the 300-foot level 
It was fuiind that layers of almost pure 
sodium hicarhonate and clay alternated. 

Used by housewives and dyspeptics foi 
geiieraljons, sodium hicarbunale has always 
been a inanufactiired prudiicl, made from a 
base of ordinary table salt by a complex 
clieniiLal priKi'sH 


A Hundred Thousand 
U. S. Tanks 

I F a major war comes, the U. .S. Army ■will 
need tanks by the hundred thousand, 
Maj. Gen. C. M. Wesson, Chief of Ordnance, 
warned leading aulomotive engineers re 
cenlly. Now it has only a few hundred. 
'Nearly a year from the date war is declared 
will be required lo start mass production of 
the track-laying battle wagons, he predicted. 

Labeling an unofficial estimate of 280,000 
tanks per year for war by a modern army as 
too high. General Wesson declared, however, 
“there can be no doubt that our requirements 
will be very large.” The army is now rela¬ 
tively poor in tanks, having little more than 
enough to equip a mechanized brigade. This 
brigade, stationed at Fort Knox, Kentucky, 
is, however, sufficient for tactical experts to 
work out the proper ways of using the land 
cruisers in time of war. 

Tanks are at present constructed, with 
the exception of certain pans, at the Rock 
Island, Qlinols, Arsenal and not by private 
manulacturers tiecause of wide variations in 
the ntifnber required from year to year and 
because the number needed is at most small. 
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Bui in wartime, the rei>ourc«« of ihe auto¬ 
mobile industry would be needed. 

American lank.* are amun^s the world's 
best partly because of two iinitiue develop¬ 
ments, General Wesson eonimiied One of 
them, scoffed ul al first, is the use of air¬ 
cooled radial airplane engines lo power the 
mobile weapons Tin* has resulted in the 
motor making up but 3 percent of the tank's 
weight, an unusually low percentage. Hiavi 
er guns and armor plate ran therefore Ik 
mounted 

The second is the invention of a siid- 
leinforied hard rubber hloek for the liatk 
Tile rubber track* last twice as long as sti, I 
tracks, winch are widely used on ordinary 
tractors and on tanks in other countries. 
They also improve the lank s performani i — 
( opsrigiil 1419 In S'Memc .Se/,;rr 


(ioLD-PLATED 

Reflectors Am in 
Drying Auto Bodies 

G old, wlndi ha* found its wav into idi- 
leils ranging from money lo falsi 
lielh, has been pressed into service to diy 
tile enamel on your new aiitomidiile in oiii 
It nth the lime required by oldt r methods 
Spet lal healing lamps, equipped with 
goldplatid rifleilors losimg hetwnn five 
and seven dollars each, have bien dcvelopid 
bv the General Hecirie ( onipanv's Nda 
Park laboratories lo line the walls of drvmg 
ovens in auto mantifacl tiring plants 

So effieient art the new reffeilors -alMuit 
98 percent for the warm infra red rays- that 
(Veil after operation for several niiiiiites, tin 
outside of the reflet tors is still cold to thi 

The new lamps, eatli of which consumes 
electricity at the rale of 250 wall*, have been 
111 serviit for several months in the River 
Rouge plant of the Ford Motor C onipany 
for which they were dtvelopid Si earn baths 
hjllierlo used take about 10 limes as long 
lo dry the car body Special electric controls 
turn the new heating lamps on and off in a 
traveling wave as the painted hotly passes 
through the drying tunnel —( opviighl 19.19 
by Siifiiff Si’rvKf 


Powerful Antiseptic 

A new coneeniraled anliseplic has been 
developed which is also effei live 
against the filaments and spores of epider 
mal phyloiis, best known in iheir maiiifesta 
lions as "alhlele’s fool.” In the conceiilraltd 
form the phenol coefficient is 5 agaiiuit thi 
standard test organisms, kbfrihella typhi 
and Stttphylo(n<cus aureus. This means that 
as an antiseptic, geimicide, or disinfectant 
It can be used in a dilution of 100.1. 

Aside from general uses it is replacing 
the familiar chlorine disinfectant of the fool 
baths of swimming pool locker rooms Be¬ 
ing odorless, it is not objectionable and 
being stable there i* not the deterioration in 
strength which usually occurs. Even at a 
dilution of 1.1000, it kill* the filaments al 
though not the spore* of the phylons. 

The product la not irritant to the skin 
in dilutions below about 1:20 and for gen- 
erd diainfectipn where • high margin of 
safety i* desired can be applied at that con¬ 
centration. It does not damage rubber or 
leave a deposit op the akin. 


INDUSTRIAL and LABORATORY EQUIPMENT 
AT UNUSUAL PRICES 



HEAVY DUTY TWIN COMPRESSOR 


Goinpicle aiitomaiic twin cylinder outfit 
fully equipped with a heavy duly H P. 
iiioior. air tank (.300 111* lest—1.50 lbs. 
AWP.t. aiitomalie ad|u*lable pressure 
--wilch. gaiigi- check valve, safely valve 
ami drain.r He. Deliver* 150 lb- pres- 
-iiie Di-placenient 1.7 lu fl, per min 


16" X 30" lank A C 


110 V 60 eycls 
no V 60 cycle 


$47 50 
$57 50 


•look of atr campreBiors, '4 
kC and DC. all vsltagai 
dfiplacamsRt. built for all ra 
Additional data on rsqui 


Latest Model Compressor 

SilltnbI* foe 

FACTORY, LABORATORY or HOME 
Quiel— Egictrul—Powttjtil 



Ganarol ilactric Immersion Haotars 




Genuine Bronze 
Pumps 


lOM 


N*. t ' 12 66 

No : (6 60 

No B 1' 16 50 

New 1, S 4. 0 2 8 miDDlted with a <. moler 

hane. 111 06 n«l$liUo«al (Mirular on ti‘i|iirai 



SPRAYING OUTFIT 


$26.75 


FLOOD CONTROL! 

A ulomatic 
Cellar Drainer 
New Improved 
OBERDORFER 
Sump Pump 
Keep Your Basement 
Dry AI All Times! 




PIONEER AIR COMPRESSOR CO., Inc. 

I20.S CHAMliaS ST. NEW YORK CITY, M. Y, 
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thp fi lends of the mii^i r mifihl say 
»as her real stH, llic si If that ronlil 
Iwaye be recorded in a siim^bt pm- 
Incidentally, ihe pieiure was •.but from 

tbe subject, exposure //2 at I SOili 
[) on fast pan blm. 

■•■e are a few of ibe uppoiliuiities dial 
;>e mi'l with in ibis ronnrclion Many 
■ results will be beitir than anvlhiiii! 
:onld gel in careful arraiigi ment of 
S and lighting; many of ibem may 


Stakt with a Title 

S ometimes the remark is made aboiil a 

eiilain piitiire that the eaplion ni title 
iindtr the picliiri put it over. However dial 
may In, tlioiigb we aie personally of die 
opinion that a piiliire should spiak for it¬ 
self, why not try reversing die proei-diire and 
inakr a pidiire to fit a given tide? It may be 
a wold, a phrase, somi dung yon have heard 
or read This is not the easiest wav in the 
world to make a pitinit, but it does ofTir a 
(hallenge to oni s ingenuity and ability to 
interpret an idea pholograpbieallv. And after 
the pietnie has been aihiivid in a manner 
liillilling the thongbl contained in your title 
idan, pi rhaps von i an dispense with the title, 
iiftir all, and let the picture speak for itself, 
i li ally, and without benefit of any title. 

(^Asii toR Korelle Shots 

I F yon own a Korelli Reflex, the distrihu- 
lois of this camera are prepared to pay 
you “at the usual rales for exceptional shuts 
made with this eamera." The ilistribiitors 
Ihirke & James, liie, invite you to send 
them what yon think most suitable, or at 
h’ast wiite them a description of what you 
have. Iiirideiitally, whether or not you own 
a Korelle, they will send you on retpiesl 
a copy of their recently completed hrochure 
“The Story of Korelle Reflex.” 

Written with pariieiilar reference to the 
Korelle, the brochure also has much infor¬ 
mation of general interest, discussing vari¬ 
ous branches of photography—scientific, can¬ 
did, portrait, and so on. 


SUPER 

BALDINA 


For Real 
Picture Thrills 

For action, speed, split sec¬ 
ond picture thrills—the 
cltroine finished Super Bal- 
dina is the speed camera of 
the ape. It has the F 2 
Xenon Lena in Rapid Com- 
pur shutter with speeds tiji 
to ]/!iOI)th part of a second 
with all controls centralized 
lor quick, accurate and easy 
operation. Autoinatie foeus¬ 
ing is accomplished by the 
coupled range finder, insur¬ 
ing sharp pictures always. 
Self erecting feature, hair 
trigger release, 36 exposure 
cartridge and other helpful 
jioints. Weighs only 12 
ounces. Uses 35 mm. black 
and white or Kodachromc 
rolur film. Pieiure size 
1 X V /2 inches. 


Evereadv Case 
$7.00 


Too Much of a Good 
Thing 

O NE of the national photographic dealer 
magazines recently reproduced a pho¬ 
tograph showing C. W. Gibbs, A.R.P..S., ad¬ 
dressing a group of photographic fans. The 
picture was a flash shot which called for 
about a half dozen flaidt bulbs fn order that 
the entire hall might be adequately lighted 
during the brief split-second aynchronized 
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OVER $1250 IN PRIZES 

Fourth Annual Scientific American 
AMATEUR PHOTOGRAPHY 
CONTEST 

Since the preliminary announcement of this contest, which appeared in 
our April issue, we have extended the prizes to include Third and Fourth 
places in each of the three divisions 

Specific rules for entering this contest arc given below Please read and 
.abide by them to insure against disqualification You may submit pictures 
in any or all of the following divisions 

OlvItloR I. Human—ineludinf porIraiH and athar camara 
ftndlai of pnopla. 

Division 2. Landteapas—including all scanic vlawt, close- 
ups of parts of landscapos, soascapas, and so on. 

Division 3. Action—including all typ 
which action is the prodominotlng fo 

In each division there will be prizes of two Longines watches*—‘The 
World's Most Honored W'atch"—and two Federal Enlargers, as well as 
live Honorable Mention Awards 


The Prizes Given for the Best Photographs ii 

FIRST PRIZE 

Ono $2S0 "Llfotimo" Longinos Watch 
THIRD PRIZE 

Ono Fodoral #d3d Variable Projection 
Printer (List Price $29.50) 


Each Division will be 

SECOND PRIZE 
One $125 Ungines Watch 
FOURTH PRIZE 
One Federal #120 Enlargor 
(Ust Price $17.95) 


Five Honorable Mention Awards, each consisting 
of a one-year subscription to SclentiOc American 

Remember that these prizes are to be given in nic/i division—or a total of 
SIX watches and six enlargers totaling $12o7 .t5 in value, plus 15 subscrip¬ 
tions to Scientihc American 


RULES OF THE CONTEST 


1 '1 he groups will be judged inde- 
penduitl) on the basis of pictorial ap¬ 
peal and technical excel leiice The de¬ 
cision of the judges will be final In 
case ol a tie for any prize, duplicate 
prizes will lie awarded to the tying 
contestants 

2 Prints must not be smaller than 
5 by 7 or larger than 11 by 14 Prints 
need not be mounted, but may lie at 
the contestant's option 

3 Photographs must be packed 
propel ly to pi otect them during traiis- 

4 Non-winning entries will be re¬ 
turned only if sufficient postage is in¬ 
cluded when the prints arc submitted 

.5 Each entry must have the follow¬ 
ing data written on the bark of the 
print or mount, Name and address of 
contest ant, type of camera, and film, 
enlarger and paper used. 

6 Contestants may ,submit no more 


than two prints m each group, but may 
enter any or all groups 

7 Prints must Ik- m black and 
white Color photographs aic not 
eligible 

8 Prizc-winnmg photographs will 
lieconie the property of Scientific 
American, to be used m any manner 
at the discretion of the publisher 

'> Scientific American rescives the 
right to pm chase, at regular rates, any 
nuii-winning entry 

10 No entries will lie considered 
from professional photographers 

H All entries in this contest must 
lie in the hands of the judges by De¬ 
cember 1, 19.39. Results will be an¬ 
nounced in our issue dated February 
1940 

12 Tins contest is open to all ama¬ 
teur photographers who are not in the 
employ of .Scientific American 


THE JUDGES: 

McCieHand Barclay, artist 
Ivan Dmitri, artist and photographer 
Robert Yarnall Richie, commercial photographer 

Addran All ENtrias to 
PHOTOGRAPH CONTEST EDITOR 
SCIENTIFIC AMERICAN 
24 Wost doth Stroot. Now Yorh. N. Y. 


/ exposure. The photographer was standing on 
the platform back of Mr. Gibbs and ap¬ 
parently had intended to make the ahot as 
the lecturer was facing the crowd but just 
before the flash went off a little noise back 
of the speaker made the latter quickly turn 
around to face the photographer. As he did 
so, the photographer flashed the whole bal- 
tery of bulbs in Mr. Cibbs’ face as well as 
the faces of the audience. The result was a 
white-wash of the speaker’s countenance with 
iioiliing to show where the face was but a 
blank paper-while emptiness. This would 
iiol dll fur leprudiictinn so an arlist was pul 
(III llif job and sketched in Mr. Cibbs’ face. 
And lhal is ihe way the picture stands re- 
pindiired in tile mag,i/ine 


No More Slratched Film 

A mateur pholographers can now treat 
. llieir own films hi as lo render them 
iinpi-rvioiis lo scratches, abrasion, and fingei 
prints By means of a patenled process that 
tniigliens llie gelaliii, and lhal can be applied 
al a cost of less than two cents a roll, all sizes 



Vopnrator 


ol film from 33 mm lo 116 cun be treated in 
a few minutes and with nn more trouble 
llian doing your own developing. The proces, 
IS known as “vaporaling" and is accomplish 
ed with the F-R Vaporator, with which two 
rolls of film of the sizes menUoned can be 
tiealed at one lime, except the 116. In the 
latter size only one roll can be vaporated al 

Films are inserted inlo the device in llie 
same manner as for developing and then 
placed m the vaporator Chemical “A” is in¬ 
serted with a dropper and the cover closed 
After a few minutes, chemical “B” is insert¬ 
ed and in just a few minutes longer the films 
am romplelely treated. 

The results obtained today from good 
cameras, skilful photography, and careful 
developing would seem to be worthy of this 
proteciion which should assure the maxi¬ 
mum of satisfaction in picture taking. 


Photographing the 
War Games 

T he war games are being photographed 
on a larger scale than ever before, ac 
cording to Harwood Hull, reporting the re¬ 
cent Navy maneuvers for The Nete York 

“Practically every action recordable, by the 
photographic lens,” writes Mr. Hull, “wheth¬ 
er from the air or from surface ships, has 
been supplied to Admiral C. C. Bloch. 
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“One technique cwried lo a new puint in 
the war game hai been simallaneoiu photog< 
raphy from two or more planes with cameras 
(pperating under radio control. 

“These pictures will supplement the maps 
III telling the story of the White and Black 
fleets at the critique. Both maps and pictures 
will be seen for the first time by the navy 
flag and staff officers when they assemble at 
Ciiantanamo.” 


(Jlkaning Glass 

iW WHETHER you ar< (leaning groniid 
W glass or plain, there is a simple home¬ 
spun procedure that will do the job most 
lliiiroughly Just wash it with soap and walei, 
first one sidi, then the other. Follow wilh a 
rinse to remove the soap completely. .Stand 
the sheet of glass so that the water runs off 
from one corner. Finish the routine hy wip¬ 
ing wilh a clean, soft white rag. The ground 
-.III face of ground glass will seem to vanish, 
giving the appearance of clear glass, but this 
(ffiel disappears upon drvmg 


Tvlking Slide Film De- 
sf RiBEs Indoor Pho- 

lOGRAPHA 

T he result of more than two years of 
lesearch, a 23-iniiiu(e talking slide film 
nil indoor photography prodneed recently 
hy General Electric's incandescent lamp de- 
pjilineiit at Nila Park js now being made 
Bvadahle on a free rental basis lo cameta 



From "Pictures Indoors ., 


clubs and other groups. Entitled “Pictures 
Indoors wilh G. E. Mazda Photolamps," the 
new talkie is said lo have been “designed 
lo meet an urgent need for trained speakers 
expert in Photoflash and Photoflood lecli- 
nique." 

Using non-technical language, the film 
eovers the fundamentals of indoor photog¬ 
raphy in more than one hundred "how to” 
slide pictures. “Free use of the human in¬ 
terest appeal is employed,” we are in¬ 
formed, “this clement being provided by a 
genial photo veteran and a candid young 
amateur. The secrets of successful indoor 
pictures are revealed one by one as the ex¬ 
pert and novice discuss their hobby.” . 

Starting with a description of the types, 
construction, and operation of the various 
types of Photoflash and Photolamps, the 
film leads the audience step by step to an 
understanding of indoor photographic prac¬ 
tice. A French doll ia the subject and minia- 
tnre Hinting equipment plus 4 miniature 





jWIN $50 CASH! 


Contenders in the 
4th Annual Scientific American 
Photography Contest 

You ara aliqibla to compata for a $50 Cash Prlia, 
in addition to tho other awards, for tha bast pic- 
tura salectad from thoso which hava baan mada on 

Entry of a picture mada on a Federal Enlarger in 
tha Scientific American Contest automatically en¬ 
ters you in competition for this cash priia. 

Be sura to send vour ^ints, with a notation of tha 
enlarger used, to Scientific American—not to Fed¬ 
eral Stamping & Enginoaring Corp. See contest an¬ 
nouncement on tho opposite page. 

Federal Enlargers 

ore available at 
good dealers everywhere 

FEDERAL STAMPING E ENGINEERING CORP. 
Oapt. SA, 25 Lafayette St., Brooklyn, N. Y. 





To know beforehand that your negatives 
will be needle-sharp is indeed second sight 
Thousands of owners of film-pack cameras 
(9 X 1 2 and 6 X 9 cm ) have given their 
cameras perfect vision with the Kalart 
Model "K” Lens-Coupled Range Finder, 
This accessory on your camera gives you 
the accuracy and speed of the expensive 
miniature cameras plus the great advan¬ 
tage of large negatives 

See It at your dealers Only $18 00 
INSTALL IT YOURSELF 
Dercriptfte fo/Jei ftee 


IKAILAIRl 


The Kalart Company will buy 25 Syn¬ 
chro-Sunlight photographs at $10 
each. Write at once for "Speed Flash 
Pictorial” containing all information. 

Kalart Micromatic 
Sp««d Flash $13.50. 

TME KALART COMPANY 

915 Broadwey, New York, N. Y., Dept. SI 
Taft Building, Hollywood, Californio 


PHOTOGRAPHIC DEVICESi 
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'So You Wont to Tolco^ 

BETTER PICTURES'^' 


Your puMtions 
Aiisw«r«d 


Your Problems 
Solved 


G ood picluns ivcry lime >ou tJiap Itio sliultcr is no f.ir-fttchc<J driani 
You can do it >our!>ilf—liut only if vou have .irquiird “picturi --ciisc " 
In this book the autlior, uho h.is been through iJie null and has learned by 
long cxpirience, tells \ou how to gam this sense Hi leads you easily, quickly, 
interestingly, through ihi fundamcnials of photography and explains, in a clear, 
chatty manner, how to use your camera most effectively Cameras, lighting, 
portraits, interiors, tricks, aiicssories—all the things you should know about an 
dealt with in text and unusual illustrations 

This book is designed especially for those who have their developing, printing, 
and enlarging doni at the photo shojis \o wading thiough csotcrir darkroom 
formulas, no space wasted on things that you don't ncid to know Mti niton is 
concentrated on those facts that will hi Ip you to get the best results with your 

Straight>from>th 0 -Should«r Informafien! 

Plain Facts No Untriad Thoerias 


'' this llO'fk W lit ill Ip J 


"So You Wont to Take Better Pictures" 


By A. P. Pack 


24 Watt 40tb St. 


$^.00 per copy 

Id c««tt peittH 


MUNN & CO.. INC. 



RATED BEST 


I Procuion meoufoct 


!New*Blyie) I*"’"''* ) 

cgKsMJW 

OraSuea. (Llit price Include* lactory'in.laflaUdn* 

ABBEY CORF. 

305 East 45th Street 
NEW YORK • N. Y. 


^*Make Money 
With 

Your Camera** 

Photo-Markets 

This 144-pagc book 
teJJs what to “shoot,” 
how and where. Gives 
directions for submit¬ 
ting photographs to 
magazines. Lists hun- 
cireds of markets for 
photographs, together 
with the types most 
suitable for each. 

Eighth Edition 
Reviaed — Vp^To-Date 
50 Cents, Postpaid 

SciENTiriC Ameucan 
24 West 40th Street New York City 


camera illii»trale the various methods demon* 
cirated. The presentation also ineluden 
nunirrous examples of interesting indour 
pictures taken under the lighting set*ups de¬ 
scribed. The final sequence is devoted tu 
interesting examples of good picture subject 
matter likely to be found in the average 

To obtain a copy, a request should go di 
rect to Incandescent Lamp Department 
fl66), of General Electric Company, Nela 
Park, Cleveland, Ohio. The borrower merely 
pays iransporlalion charges and agrees to 
return film and records promptly. The lalkic 
IS supplied by the nearest division sales office 
of the company. The borrower is also sup 
plied with literature describing bow to 
operate the film, where operating equipment 
may be obtained, and with a summary of 
material in tlie film 


New Kodak Building 

M ore than $100,000,000 was spent on 
amateur photography in the United 
Slates during tile year 1938, we learn from 
the Eastman Kodak Company as they an 
noiince the building of a new plant at 
Rochester. 

“Sales in cameras and photographic sup 
plies shattered all records,” they report, 
“and the year ended with a new high of 
more than 18,000,000 rameras in aetive use 
m this country. 

"With eonfidince in the future the Easl- 
man Kodak Company has aiinoiinctHl an 
iinprectdenled expansion piogram lo mam- 

Ineidentally, ihe company is dropping 
prices all along the camera line. 


Press Photography 
Awards 

S PEED Graphic rameras are siill the 
favorite among press photogtaplters 
judging from the fact that Speed Graphic 
pictures look all five of the prizes offered this 
year for outstanding news pictures made 
during 19.38, including every one of the 10 



honorable mentions. The awards were made 
at the Annual National News Picture Con¬ 
test sponsored by Editor & PublUhor. 
Craflex-made cameras have made every one 
of the 35 prize-winning pictures since these 
events were inaugurated in 1936. 

The award, the Craflea Press Photography 
Award, symbolized by a gold, diamond* 
studded watch charm, went to the following 
photographers; Ray Howard, of the Nem 
York Journal and Ameriem^ first prize im 
“Deariv on Fifdi Avenue”} Boward j<»ea, «f 



Latntdata on modern inventions and photographir 
methods in Americanand foreign high speeJ cameras^ 
landid and miniature cameras,enlarging outRts.dark 
room equipment. MOVIE outfits, NIGHT and 
COLOR photography, technical books, etc 
Hundreds of bargains in new and reconditioneil 
cameras and supplies BIO SAVINGS you'll appre 
ciate Send Postal Card for FREE BOOK today. 

CENTRAL CAMERA CO^ Dept. X-5 
^ aso B. llv„ CtllqgE*. Mi- 


Looking at pictures in the 

CARD ond PHOTO 
STEREO-MIRROR 

is an endless source of pleasure 


PRICE 

Stud Ivf Italltt 

NU'SORROSOa Bridg^rt, Conn. 


ran InHiiiuir of il.r Cilv of Nrw York. Tilt 
pii'liiir, lure nprodutrd, is tdllid “Grnlu 
trix, ’ sliiiwiii); llio lioiiglik of a pulin tree 
pliotograpli'-d fiom below. The print was 
; tliosrn as the fiiie-t of 308 prints siibniilled | 
by 201 slndenls from junior and eenior high i 

aihools 1 

\oiiiig Lrsstr has demoiisliuted real apli- j 
Hide in .sitiral blanches of the arls and it | 
was luliiral that he should cany hi» artislir | 
abihly over inlo photography, lowaids which 
he seems lo lean most strongly. Cerlainlv, 
this priitides a strong argument for the need 
of arti-lK^ training of some sort if one is to 
reach the heights in photography. Neverthe¬ 
less, It must never be ftirgniten that photog¬ 
raphy IS first of all a mechanical art, and that 
until the technique is thoroughly acquired, 
no amount of art leanings or art training is 
going to make one a good photographer. 

Kodachrome Processing 
Now Includes Mounting 

E ffective April i, all Kodachrome 

K828 and K135 film sent to Rncheslei 
for processing will be returned in the form 
of individual transparencies, ready-mounted 
for immediate projection, and with no add¬ 
ed charge, according to an Eastman an¬ 
nouncement. The new service includes lac- 
quenng the emulsion side of each roll of 
film after processing (as a protection against 
finger marks), cutting the frames apart, and 
mounting each frame in a serially numbered 


-L Koil.ilc Anssiigmat EKTAR/2 0. Shut. 
ter, )/500 Conipur-Rapiil. Coupled biiill- 
m range finder with adjustable eyepicee 
Filni-conlering device Brilliant finuh. 
Price, $87.50, wilb field caeo. 

2 NIW KOOAk aANTAM 1.4.5, with Kodak 
Anasligmal Special lens, l/200.seiond 
shullcr Plunger l)pc body shutter re¬ 
lease. $22 50—a new low price. 

O NIW KODAK 5ANTAM f.S.*. s ith Kodak 
Anasligmal lens, 1/100 second shinier 
Folding opliial finder. Film-cenleriiig 
mechanism. $14—a nrw low price. 

• Kodak Bantams lead to pictures 
as big as themselves; mmiern photo- 
finishmg methods give you 2“a\4- 
inch black-and-white pririls. 

The models above take both 
Kodachrome (lull-color) Film and 
Kodak black-and-white films. Othei 
Bantams, for black-and-white pic¬ 
tures only, include an f.6.3 model 
at a new low price of $8.50, and an 
/.8 model at a new low price of 
$3.95. At your dealer’s .,. Eastman 
Kodak Company, Rochester, N. Y. 

Going to tho Now York Fair? 

Taka your KDdOk—unA bu tvru tu 
visit tbD Kodak Bundbif—dor oxport 
plcturo^taklng odvlca—and ta saa tha 
Covoicada of Color—fb# Oraafotf Moto- 
tfa/thU thow on aorfb. 

ONLY lASTMAN MAKU THI KODAK 
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IT PAYS 
TO PROTECT 
YOUR FILMS 


, kiitiahlidf Reatly-Mount. When rfturned | 
till' irnder, iIip Rrady-MoiinlH, which are 
, made of BmcHith finibh, specially prepared 
I presfiboard, will be niimbeied conieeiilively 
! lo nirreepond lo the picture seqiipiici in the 
' film roll 

I The Company adds that users who wish 
' Kodaihrome strips returned in the roni- 
pleti rolls, as in the past, may indirale this 
desire by i lippin" a corner of the address 
ln{! whin they suid in film foi proiismng. | 


against damage from 
SCRATCHES, ABRA- 
SIGNS, FINGERPRINTS, 
and other dangers films 
are heir to because . 



FOR AS UHLE AS I'/z CENTS PER ROU 


Thot'a all it coat# to protect your hlma 
iorover. Pictures worth taking are cer¬ 
tainly worth keeping ond vaporaling is 
your only way to insure keeping them 
in perfect condition iot all time. Vapoc- 
oting is the iomous potented process 
that treats films making them resistant 
to damoge from scratches, abrasions, 
fingerprints, and brittleness. Only one 
treatment is necessary. Be assured of 
an unlimited number of prints and en¬ 
largements whenever you want them. 


(mR VAfORATOR 


r Complete with $1 O 50 

Vaporate Chemicals | 

At leading dealers everywhere 


vi-AND-10 Negative Dryer 

Y ou may have H-en in the five and dime ; 

‘.line a lillle humhoo gadgel iiilended 
for diying ■.mall arinh'. •■iich a- mm k- and 
handkirchiefs The gadget cons|v|.v of two 
sliipi. of wood laih uhoiil l.> iikIk- long and 
jollied at the cinler with a hook similar lo a 
I lollies hangi r hook The iwo -Inks may be 
swung on a hoiizoiilal idane lo piacli.ally 
any angle in nlalion lo eaeh oilier From 
latli Mick four tiolhespins aie Mispnided 
by small ropes, two pins on each side of the 
Joined cinlir Allogelher, there arr eighi of 
these pins ll sirnek us as a very handy nega¬ 
tive dryer foi the home-proeessiiig pliouig- 
rapher, sim t il pi rmits hanging the "diyi r 
fiom any handv supiairt. 


Stereo Projection 
I Booklet 

C haracterized as “iiu- first ei.m- 

pletely pracliial inetliod of enjoving 
stereoscopic pitliiies by projeclion." the 
'Slereoly Polaioid .System of Three Dimen¬ 
sional Hrojiclioii IS hilly described in a frn 
hoiiklet now being distrihuled by the maiiii- i 
failnrers of the Leica camera In addition • 
III (onlaining a deseriplion of tin svsiem ' 
ihi hiHiklet gives directions and hints on I 
piojeiling and observing llii pirliires 


WHAT’S NEW 

In Photographic Equipment 

/r tf art inicttstt-d ih ait\ of tht tftins 
^ dcu rihtd I tlau', and lauiiot find ifutn lu 
out odicrtiuntf tolumns or at xonr photo 
tintphu dtnhr, it*c shall ht ulad to tell \oit 



Mv/ns RiiLiiTiin riiuioiiixm Lsvte No i 
R2- New, sidf-refleeting Plioioflood lamp I 
Hell shaped unit fcoiisiimes 500 walls; j 
equippid with eon- I 
vintional midium- ! 
screw base anil may ' 
he used on ordinary | 
lighting rirciiils. far i 
(iilar end inside I 
frosted for even dis 
tribution of light I 
f.olor quality of light snnilai to that of 
standard Phntoflood No 2 Smooth illumi¬ 
nation over spiead of about 60 degrees All 
over lenglll, 614 inelies, wiillh. .5 liiLhes. 
Manufacturers say “Besides providing pho¬ 
tographers with a new Pholoflnod assem 
hly that may he earned conveniently from 
place lo place, the No R2 delivers a weallli 
of photographically effective light on the 
subject initially and throughout its designed 
life. This is made posgible through use of 
the new high-cfficiency filament and special 



Are You 


^-""“^piinliig your spare time to 
good advantaged 

' —■s-' voiic of the. many who are 
seeking ii new field lo en¬ 
ter? 

^ ssccking a means to save 
iiionev wherever possible? 

If you art*, here is 
a prarlif-al solution 
lo your problem. 

HOPKINS’ 

CYCLOPEDIA 

OF 

FORMUI.AS 

Is life foiiii(laliuu for the 
beginning of a fascinating 
hobby; the groundwork on 
whit’ll to build a practical 
knowledge of useful ehemi- 
eal facts. 

Is the foundation for 
hundreds of suggestions for 
lho.se who are seeking sala¬ 
ble articles which can he 
niannfartnred at home 
profitably on a small scale. 

I F you want to save money 
on wines and liquors; 
jour dyes, inks, polishes, 
soaps, paints and varnishes., 
adhesives, antiseptics, 
bleaches, cosmetics, etc. 

You can profitably make 
them from the 15000 form¬ 
ulas contained in the 1077 
pages of 

HOPKINS’ 

Cyrlopedia of Formulas 
B5.50 postpaid (domestic) 
For sale by 

Scientific American 

24 W. 40ih St, New York Cfly, N.Y. 
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Here’* the leni to give you 
I gorgeoui full-detail color ihot* 
—indoor* or out. Al*o invaluable for 
black and white movie*, when lighting 
condition* arc really tough—indoor*, 
(hot* in heavy wood*, night *cene*, etc. 
The fl.S *peed make* it (tartlingly fa*t; 
fine optical correction* make it record 
color* truthfully. In 1" and Z” focu*, 


and priced temptingly. 

Write for FREE BOOK! 




WOLLENSAK OPTICAL CO. 

327 Hudton Ave. Rocheeter, N. Y. 


WOLLENSAK 


^ you need In fketegrapky ... 
price* IMI nwU It *«y lo buy. Wide 
ronge H itlR end kenM nisvi* camera* ... 
filmi, eipoHir* nwler*, enlarging and dark room 
egutpmenl. Get iMt PMI aK-camera catalog today. 

fSpESaPBRUIMT GMEM 

TAKE PERFECT PICTURES with 
thii funoii* VcigclMder BrilUant oun- 
or*. He* lerfc deer Minar-Fioder... 

Needle Focuung Device to give proper 
retting (or <‘Portr*it(", “Saupe” or 
“Lendteepe*". VolgUr f.6.) anaflig- 
met lenr. Gen I2-2%ii2V4'' pictucee on 
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Pan, Finnpan, and Fine-Grain Plenachromr. 
Film transport mrchanism employs patented 
sliding lever which advances film in one 
rapid motion without winding or window 
watching. Camera finished in polished metal, 
black lacquer, and black morocco leather 
Pressed steel frame; hinged front platinrni 
snaps quickly into pirluro-taking position. 
Brilliant direct view finder; neck-cord and 
eyelets; accessory clip; tripod socket; auto¬ 
matic exposure counter, and built-in depth 
of focus scale. 


Eastman “X” Films in Bi'lk (»2 50 for 
2714 foot roll): 3fi-mm Kodak Panatoinic 
X, Kodak Phix X, and Kodak Super XX 
now available in bulk rolls for darkroom 
loading. New form 27'■> foot length of 
frame-numbered 35-mm film, safely base, 
with leaders cut out at intervals of 36 ex¬ 
posures. Strip sufficient (or hve 36-exposiire 
loadings. Ready-cut leaders simplify meas¬ 
uring and culling. Films also available in 
bulk rolls without ready out leaders oi 
liiime niirobeiiiig 



Fallon “Prlss Flash’ Cami-iia ($'>9>)' 
Built-in flash synchronizer with flash r<- 
fliclor as part of camera body Uses small 

t Siiperflash bulbs. Single 
button operates flash syn¬ 
chronizer and camera shut- 
lir Bimiihaneously. Self- 
lighling feature may be 
switched off at any lime to 
permit operation of eamera 
in normal way. (.aniera uses 
standard 214 by 314 film (R exposures on 120 
or B-2). Price includes four extra .Superfla«li 
bulbs and Penhie style two-cell battery 


A TO Z Kit ($2 ) for lillmg home moviis. 
Said lo be only script titler on market, 
fealiiniig unlimited possibilities for dislinr- 
live designs. Kit includes two volumes of 
over 1600 initials and 12 lower case alpha¬ 
bets, numerals, decorative ideas, speeial 
tilling pencil, and rompble directions 


Bll Bfl Foco-Flooii i»12 50, $17 .'W, $22- 
50) . Designed for simple focusing, till¬ 
ing, and locking m position. .Silvered aluini- 
niim reflector, with black crackle exterior, 
mounted on four-section rliromium-finishcd 
tripod. Ten feet of cord supplied Three 
models available for different bulb sires lor 
No I Photoflood, with 10-ineh reflector; 
for No. 2 Photoflood, with 16-inch reflec¬ 
tor; for No. 4 Phoioflood, with 19-inch re¬ 
flector, with mogul si/e socket. 


Tmi'erial Visual Exposubl Mlter ($1.50): 

American-made extinction type meter em¬ 
ploying “an extinction wedge accurately de¬ 
signed to compensate for the peculiarities of 
human vision.” The manufacturers declare 
“the Imperial extinction type exposure meter 
does not make use of dials to take care of 
artificial light conditions. It employs a sup¬ 
plementary wedge which can be thrown into 
the optical path or removed from it by a 
single turn of a knob. Thi* additional wedge 
is carefully designed to compensate for the 
changing visual action under artificial light. 
It automatically adjusta the meter for all in- 


BOOK$~ 


IBOOKS 


Amateur Photographers 

New Ways in Photociuphy, by 
Jacob Deschin. Eminently pracliral 
from every point of view, this new 
hook contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It rovers the 
w hole range of amateur photography, 
discussing such things as trick pho¬ 
tography, photoniurals, retonching, 
infra-red, and a number of other sub¬ 
divisions that will not be found else* 
where in as clear and concise a man¬ 
ner. $2.90. 

Infra-Red Photography, by S. 0. 
Rowlings. ..4 treatise on the use of pho- 
togntphic plates and films sensitive lo 
inira-red. Exposure and processing 
are fully covered; formulas are given 
for sensitizing. $1M5. 

Unii ERSAL Photo Alsianac and Mar¬ 
ket Glidf.. How, when and what to 
photogruph in order to make money 
with your camera; where to sell dif¬ 
ferent types of prints. $1.00. 


Champlin on Fine Grain, by Harry 
I'.hamplm. A complete hand-book on 
the entire subject of fine grain, in¬ 
cluding formulas and how to com¬ 
pound and use them. $1.90. 

PiiOTocRAPHic Hints and Gadgets, 
liy Fraprie and Jordan. How to make 
all kinds of photographic accessories; 
from film clips to cameras to fight¬ 
ing equipment, and so on; ZSO articles 
and nearly 500 illustrations. $3,70. 

Elementary Photography, by Neb- 
lette, Brehm, and Priest. You can 
learn mnrh of the fundamentals of 
photography from this little book 
even though you hove little or no 
knowledge of physies and ehemistry. 

Photographic Enlarging, by Frank¬ 
lin I. Jordan, F, R. P. S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
Ulusirations, many of them salon- 
winners, show the value of correct 
technique. $3.70. 

Portrait Photography, by H. Wil¬ 
liams. Fundamental principles of 
composition and lighting, paving the 
way_ to satisfactory reanlt* in thl* 
particoJar branch of photography. 


Prices Quoted Include Postage 


Scientific American 

S4 West 4ffth Strwi New York City 
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SPICIAL lUYS IN 
PHOTOGRAPHIC 
ENLARGERS 


Lfitz Vtloj- 35 Him 
L«ltE Focomat 35 luiii 
Zclaa Macnlphot 35 nii 
Prarldoa 2V4i2W F4 5 
SImmun Omega B, 2Vt: 
Elwood 5x7 

(iiiper 5IuUlfax 2Ux3< 


^ fT ' 6a 


KORELLE-REFLEX— 

The All PurpoM Camera 


It haa many cxclui 
faaiurea. Focal PI 
ahutter, lenses in' 
change. 12 negan 
2 V 4 K 2 ‘i on 120 fi 
Don't buy till you 
the Korelle Cats 


W«tN lNP«UAt>£lfNlA 
COME TO SEE XHG 

EVERYTHING IN PH07DGRAFWV 


teriors and under all condilions of artificial 
light.” To read the meter, it is held with the 
round mirror chamber at bottom, thus bring¬ 
ing the reading window, located in the lop 
of the case, to the natural line of vision. 
Speed scale held toward body, thus direcl- 
ing lower window toward object being 
measured. Complete scale on back of metei 
takes care of every exposure factor and 
condition. Metef built into Bakelite case 
about one iitrli square 


Bn BtF iLLUMlNSitD VitWFB ($10): For 
mounted color slides and 35-mm film. 
Takes regiilai two by two-inch slides and 


lisefiil in viewing black and white positives 
as well as color and in studying negatives 
for enlarging values Lnil of cast aluminum 
in one piece Weight, two pounds. Six fool 
cord and snap switch Operates on st. or 
III 'special slide larriei fei 35-iniii film 
aiailable at SI 71 




TITLING AND LETTERING 

Campfato Simpffffod Ovfflt 


JACOB STEIN—BOX S 

175 PIftk Avaaaa Naw York, N. Y. 


PRECISION SHAPES 

Ika New Way to MM Mlar Modal* 

SAVE TIME • TEMPER a MONEY 

An Inflnllo rqnqa of doilgnt and 
lUoi down to 1 /32 in., made in brai* 
and klndrad metal*. Saetleni up to , 
if'ft. lonath. Illiulfatad Mock Hit 
niEE. Write today tar actual lample 
OMarlmenl, encleting 25e In *lamps 
or coin ta cover cod of handling and 

PRICfflON BMAPBSe INC. 

3*0 P«ric p*at g. Now York City 


Ac'fs Cikon Iconlael) and Cykoba (pro- 
jeclion) Ptrtns. lne4>rporate an im¬ 
proved. full scale range of tones. Intended 
for wide variety of sulvecl-maller, from por- 
liailiire In pictorial and illustration woik 
Available in several surfaces, including 
popular Kashmir (m white and ivory), 
( rvsial While, Silk While, and Roval While 
fa aildition, Cykora line is supplied in Fub- 
rie White. Forcelain While, and Porcelain 
Ivory Both pajiers furnished in three grades 
of (onliasi in all surhsces. Both papers gen¬ 
erally similar in cbaiaclerisiies olln r lliaii 
speed, giving warm, bla< k tunes that inav 
be eoiitrolled over wide range tliruiigh modi- 
liialion of devilnpmenl or afler-lrealment 
Wide developing lalilude may he oblainid 
in standard formulas, and n-iial piocessiug 
IrUmiqiie is followed 


Koihsliof PiiojEciiia, Monn. 2 ($33 .'JO, 


sure34 by 6% inches, 
height of lamp hniis 
mg 5'1 inches. Base, turret head, and hoiis 
tug of die-cast aluminum with glossy, jei- 
blatk finish, contrasting with bright, natural 
aluminum turned finish of 5-inch lens tube 
, Fluted sides, finished m black crackle Op¬ 
tical system consists of spherical glass re¬ 
flector; 100-walt lamp; three condensing 
lenses, and 5-inch //3.7 projection lens 
Special heat-absorbmg glass prevents over- 
healing slide during projection. For long 
projection throws, 7T^-inch projection lens 
available. Ventilation provided as follows: 
“A special shell containing glass wool sui- 
rounds the lamp. Liberal apace is provided 
inside this shell, and a similarly generous 
space separates it from tha outer housing. 
The fluted exterior surface of the housing 
further aids in heat dissipation. In the de¬ 
sign of the projector top, the principle of 
natural-draft ventilation is employed to ex¬ 
haust heat rapidly, and louver strips are set 
verticallv to insure maximum circulation. 


Supplementary louvers 
the condenser system." 



You need only gne camera 

A LEICA 

— the Universal Camera for 
every photographic purpose: 


• Color 
a Portraiture 
a Sports 
a Candid 
a Wild Life 
a Aerial 
a SUU Life 
a Copy Work 
a Photomicrog¬ 
raphy 

a Macrophotog¬ 
raphy 

a Newspaper 
a Table-top 


a Stereo 
o Scientific 
a Expedition 
a Landscape 
a Medical 
a Architectural 
a Photo-Flash 
a Polarized-Light 
a Long Distance 
a Mural 
a Research 
a Record 


Thsrs ii only on# 
Laica, but thara ara 
many modal* from 
which to chooia. 


a Newspaper adapt tha singla 

a Table-top talea to all field* of 

photography. Laica 
Modal mb illuitratad, with Loitx Xanon 
f:l.5 Spaad Lan* and Rapid Winder. Your 
dealer will explain tha Laica Tima Pay- 
mant Plan. Writ# for FREE catalogs, Oapt. 
F.6. 

L mrz. Hic.. m fifth avl, hew thrk city 
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yen stt, you get !—m motion, <$t snapshot cost! 

Filfflo 8 mikes glorious color and slow- 
inotion movies, too .. . indoors and out. It 
now costs but 849,50—$10 down—at all 
dealers. Fine 16 mm, cameras from $76. 


nu MOW! looKif r 


U IIOWUl L COMPANV 


BELL & HOWELL 


TO HELP YOU 


PICTURES 




Su^^8p»rt Dolly, F*: 

Standird 16mm Projm 
(Rob $8B50) 

Rajah S-B Enlartar, 2' 


FOTOSHOP, Inc. 

1 ■ tart 43n4 ftraat, N.w YMk, N. T. 



I'VCOB DESCHIN, ronduiinr n/ our “( amrrn Angles' <l< purlment, will 
niisurr in these rnlunins questions of geneiol inlerest to aiiiuteiir photog¬ 
raphers If an answer is desired In niail, tnilose a stauipeil, addressed 
envelope Queries should be speiilii. but Mr. Desehin lannot undertake 
to draw roniparisons between manufaeHired produets nor to advise on 
the pun base of equipment or miiterials - Edit nr. 


Q. Suppwae one were going to pur- 
ehaae an /, 3.5 lens and had a ehoiee of 
one from the following lentw; Xenar, 
Hninolar, or a Teeaar. Whirh «>ne 
should he purchase and whv? M'ill vou 
please send me details on the above 
lenses as to eolor eorreetion, definition, 
and the number of elements?—W. O. 

A. The lenses you mention are all of the 
so-ralled lessar-lype, consisting of four eh - 
nitnls and fully torreeled as to color and 
definition. Any one of these lenses will give 
results praiiitally equal in quality and it 
would be difficult for anyone to tell from 
the lesuliing negatives whiih lens madi 
which negative, 

Q. I eunnot find a method whirh will 
give smooth flat prints. The ferrotvpe 
plates 1 use give me such eurlcd prints 
that 1 consider them useless. The meth¬ 
od of drying them around a drum hohls 
out fairly well, but after a few days 
these prints also curl. Will you please 
give me a method by which 1 can ob¬ 
tain flat prints or prints having a slight 
back curl?—K. R. 

A. In a recent issue we mentioned the idi a 
of moisirning 'he backs of the dried prints, 
plariiig them iiidividnally b< tween blotters 
and allowing them to stand in a pi ess oi 
under a weight overnight AI«o, a niiinher 
of solutions are available that claim to 
guarantee flat prints. Glycerine in the ratio 
of one to 19 of water has been recommended 
as a sure cure for curled prints Have you 
ti If d usingdouble weight papers ! In any event, 
much can be done to prevent future eurling 
of prints by regularly storing the prints be¬ 
tween weighted papers, or in a hie. One good 
method, though it may be bothersome and 
eipensive, is the use of Holliston cloth hatk- 
ing for the individual prints. 

Q. 1 would like a general idea of the 
rust of developing films at home, com¬ 
pared with commercial prices. About 
how many pictures a month would it 
be necessary to take to make it worth 
while to do such developing?—C. M. 

A. We presume you are referring to the 
profit possibilities in photo finishing at home, 
for oth# rs, on a commercial basis Although 
we do not have exact figures, the chances 
are very much against the likelihood of your 


bung able to obtain a sufficient inoiielaiy 
yield over and above the cost of production 
to make the pioposiiion Worth your while 
It IS will nigh impossible for an individual 
working at home with oidinary equipment 
to compete with the large phnio-finishing 
houses The lalis are much loo low, for one 
tiling, and an individual cannot turn out 
the large volume necessary to bring in a 
suilahli reiiiin. Other factors mililaliiig 
against the idea include the difficulty of 
tuining out the negatives on the 8 hour basis, 
the loiiline of pirk-up and delivery, and 
so on. Produilion on a large, steady basis 
IS the keynote of the coinineriial pholo- 
hiiisliing houses, and production is the oni 
thing the home finishei is not equipped for 

0- 1 am using three Gorrex tanks and 
a 31'2-minutc developer at present. The 
lime required to pour in and pour out 
the developer is apparently giving me 
over-developing to some extent. Ques¬ 
tion No. 1: If 1 added 1000 ec. of watei 
to 1000 ce. of, say, a 31^-minute devel¬ 
oper, rould 1 figure that this would give 
a 7-niinutr developing time? Question 
No. 2: Can you suggest any way to get 
the most out of a thin negative for dia- 
posilive printing to prevent tim mueh 
rontrasl? I have several hundred hand- 
eolored photographs and as many more 
colored by a commercial process that 
1 am desirous of copying on Koda- 
chrome. Question No. 3t Have you any 
suggestions as to the use of “mats” to 
place around these colored photos in 
order that an exposure meter may be 
used, thus saving time and material? 
I’d like to ask the some question regard¬ 
ing black and white. Question No. 4: 
In Mareh Scientific American you an¬ 
swered a question relative to copying 
articles from journals. You spoke of a 
new type of frame to hold magazines 
or books while doing this work. May I 
have information on the construction of 
this frame and where it may be pur¬ 
chased? Question No. 5: Does a piece 
of sheet glass interposed between print¬ 
ed matter or a photograph and the 
camera lens require extra exposure as 
a rule? Does it give trouble from re¬ 
flected light?—^F. T. C. 

A. No. It Dilution of the developer may 
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work out as you siij!;g.'>st but not all de- 
\elopers will work out in this way and the 
best procedure still is to follow the manii- 
faeturer’s piocessing instructions. You may 
ligure on a duralinn of about one minute 
loi pouting developer into the tank and one 
minute foi pouring it out again, ihu- allow 
ing one'minute and a half for divelopmeni 
Ml the lank. 

No. 2 InlenRificatlon of the negative by 
ihemieal means is probably the most elTei- 
iivc method, permitting the mleiisilicalioii 
to proceed for the minimum peiiod leqiiiied 
to produce a printable negative If tin 
negative is not too thin, a medium haul grade 
of paper contrast will give snuable iisuits 
( apping a yellow Idler over your enlarging 
tills somi times is nsidiil in piinling fiom 
lliin negatives 

No 3 A black flame of pupei or card 
boaid with an opening jns| laige i nougb to 
display the jneiure is all you will need 
lllnininair the sub|iel iviidy fioiii both 
'idi-s, each liglit approximati ly at an angle 
Ilf 13 di grees to tin plane of the siibjiel 
I sc a meter of ibi' soiallid visiud ixliin- 
lion type ami point the meter at about the 
I enter of the pulure and at a disianee from 
the subject eipial to the sboitesi sid, of the 
incluie At this disliime you will rovei an 
angle that will include the iinluii only and 
iiotlimg else, thus giving you the cornut 
I xposiire. 111 view of the expi use of the 
material you aie using, we would suggest 
that if the ciilorid pliotogiaphs aie some 
what equal in liriglitm-'s, you make a senes 
Ilf exposures cif uiie of llie pieluies, pulling 
die slide Ilf your film holder up alnnil an 
iiiih at a time (We iimli island you are 
Using a 9 hy 12 cm camera for making these 
color eopii s ) Send this one Kmiuthrome 
for processing, and when it is rcliirned yon 
can select the propci cvposmc for the sidi- 
lecl and the parliculai lighting sel up t on- 
reining hlai.k and while copn s, the same 
lighting and exposure routine as for color 
may be employed However, if you arc to 
copy rolorc'd photographs on black and 
while film Slock, it may he neecssaiy to iisc 
a filter, perliupa a dark yellow 

No.4: The fiame item to which we referred 
was meiely a gcmeral suggestion on the 
lonstiiieliun of eiich a frame; the frame is 
not eommercially available 

No, 5, The use of glass in enlaiging or 
eonlart printing u standard proredure 
I'herefori, yon may employ il wiiheuil hesi- 
liilion. It will not give any Iroiilile due to 
light leflecltons. 

0. What in a good way to label dark¬ 
room bottles without haviiig the letter- 
log waah off in time?—I). L. O. 

/4. Every photographer has Ins own pel 
way of idenlifyiiig bottles in his darkroom. 
One ingenious method we re'cenlly heard 
ahmil involves covering the desired portion 
of the bottle with aiilfiiric acid tCP), then 
writing on the apace with a blunt piece of 
aiiimiiium. The and ia then washed off, 
and silvery letters are the result. Tlii-s effctl 
IS permanent. 

Q. In n«inc an enamel ferrotype plate 
I notice that, when prints are dried, a 
alight raised outline of the print i« left 
adhering to the plate which I cannot re¬ 
move. TMa raised area sometimea is the 

fined to ^e central, more slowly drying 


SCIENTIFIC AMERICAN 

area. I would appreeiale any informa¬ 
tion regarding this condition.—O. B. 

The condition you refer to is pndiahly 
eanseel by the presence of calcium or oilier 
impnrilies in the wash water used for wash¬ 
ing ihe prints We would suggest that be¬ 
fore laving the prints down on the ferrotype 
plate, the |irinls he swalibe-el with a visrose 
sponge, moistened ahseirhent collon, or olhei 
soft inaleiiiil We presume that the ferro 
tvpe plates aie thoroiiglily ehaned wilh llie 
usual waxing soliitinn he foie the piiiils ate 
leeol down 

O. Is there* some wa> to e|uiekrn the 
drviiig of negatives after they have been 
III water for an hour or so? i have used 
the sun and the wind on eerlaiii dava 
lit do this, hut this is not a dependable 
source.-E. M. W. 

^ Omek diving of negatives tan he ef- 
fie'lc'cl hy soaking in two successive hallis 
of inelliylaled spun ' iiol nrdinaiy cominer- 
e lal Ivpe'l eontailiing 10 perce-nt of water, 
and placing in a current of oir The winel 
ouleloeiis not only is not a dependable meth¬ 
od eif imgnlive drying but aNo involve-s t)ie 
luunrel of eliisi being blown onto ibe sin lace 
of ihe wet einnlsiem and aellieiing lo the 
laller upon drving. 

Q, is there a way of getting distortion 
under the enlarger without having to 
lilt the easel and thus necessitating the 
use of ve'ry small lens stops and long 
exposures?—S. E. L. 

A. .‘some lime ago a professional pbolog- 
rapber speeke* of using a veiy special lens feir 
llie- piirpeese e>f eleingaling the image under 
ibe eiilaiger Kerenlly, a lens e>f ibis lyjie 
lias bi-en eomine re tally inliodiioe-d by llit 
nine .Se-al l‘ioiliiels < onipany Tins lens is 
siipple-me-nlary lo ibe regular lens and is 
used ovei lilt laller The degree ed elonga¬ 
tion provided by the lens is adjustable up 
to about 10 peieeni Ibe lens ean be made 
lo III any enlaiging lens. 

Cl. In tMiuring drv chemicals out of 
the made-up formulas in cans into the 
graduate 1 find that the narrow shoulder 
at the mouth t>f the can causes a dis¬ 
persion of Ihe material so that the 
latter strikes the inner wails of the grad¬ 
uate and is otherwise scattered. Could 
V »u suggest an effirienl method of pour¬ 
ing from the ean into the graduate that 
would avoid this dispersion and permit 
nil even flow of the chemicals into the 
water?—L. M. K. 

A. We havt discovered that the best way 
to do tills IS lo use an ordinary inakesliift 
paptr “fiinm-1 ’ shaped like half a cone, 
t-hemicals poured down this “ihule" will, 
if It is appropriately held, hit the ctnlir of 
the water m the giaduate. 

Q, Will von please give me the for¬ 
mula for an effective way to stop leaks 
in darkroom sinks?—L. B. 

A. There are several methods One we 
lieaid about rerently seems to do llie job 
with complete efficiency. The formula calls 
for 34 parts of asphalt, 26 parts of kerosene, 
and 40 parts of asbestos meal. Dissolve the 
asphalt in the kerosene. Ihen pour the 
asbestos powder in a little at a time until 
you get a stiff putty. This will provide a 
paste that will prove fully waterproof and 
lasting, and the consistency is just right to 
do the work. 
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Super DOLLINA 


lit ti H Ibe IdteKi Miiiiiabiuil liibillioii (o llio pcpulii r 
line ol I'olibia r> mm minhiliiii'i ll N reniAitvHhh 
Uirbt hikI rttnipBi t U a prei Isioti Insti iniitiit in 
<v«M Ktii'vf fit ttie YYoni Anioni: lls nidtiv featuies U 
a iMillt'tii tanfic flndci - luonlzed and nptl- 

utlh iKMfwt' fipiiallDt; on tin* spllt-lnntge prlnciidc 
All (oiiirol piiitK an Ifuaied and l«h »(]• 

jiiHted lor IhUiik pldiirea In lapld *4ii(‘CeHslon Its 

bull! Ill Ucw fliiibr Is fnllj t i»nipenHaU*d for pai- 
allax An iJimnlons dev be lot ks the rvleiise and 
film wind tiiiis ftUiirdins nBalnxt dniihle-expoKuieM 
All ineUil paits au diinmlinu-plHlud (use ittid 

iMlbms MIC or t'ClIUtllC IklllllCI 

llie ^nper Dolltna Is nviiildble vvlth (he followlnu 
iiItia-rHsI Uiisis \vhiili fiu Ml III ( onipui Kiiplil 
shuttera \vltli speeds m]) to 1 "tPOth HKi^nd 

J-ln Sdvnilder Neniii IS hns $ 82 50 
.'-III ZdsH Tfss.ii I is letiN 95 00 

i-lii Sdiiiddei XLiioii f 1 hns 100 00 


DOLLINA “0” and II 

Priced Lower Than Ever 

The Dolllni long u favoille willi niliilcam 

will tie nioic ]>o|nilai than evet nt these 
iKuh rednted pthes Its mam teutuua Indvide 
automntb (ountlng und Olmdocklng de^lee buiU-ln 
optbal view flinlei, fioni lens fonising to ahniil 
4 ft. dosed fioiit irtiiod sotkil nllaebed lange 
Oioler dip loops foi ni(kst)Hp and niariv otiui 
bli;lil> disirahle ftatiireH (lennlnc ieathei (orer and 
bellows Makes 3i> cxposiiKs 1 111^" on 3‘> mm Him 
Tha Dolllna “O", onulppod with (Vital T'iTt 
Uns In \arlo tvpe hhiilUi (speeds ] 2’i, l.'iO. 

I Iflii se( , hiilh and lime), INts at onl) $19 90 
With Curtar Anastigmat r/J lepN in f Ml 
■ »" sluilm, only $29 SO 


DOLLINA II 

Tbese dtUixe cannias have iilsu ttcin mlmi'd In 
pilee Tbe\ eie eiinlpiied wilh hulH-in laiigc flndeis 
of tin most depemlatilp tvpe, sinillnr to those in llie 
Snpei imniua TIim iilso hnw opllukl tubular \lv\\ 
tinders and otlin ledneinentM induding s\utoroatle 
foniiliiig and lihn-loiking ilevUi, ( onipui KnpUl 
sbutici with sjieids u|) to I '*00. etthed-ln Ueptli of 
focus tvdde tltiMd trout, foousliig to about tbiee 
feet, loo)is lilt luiKslinp. tilpod uoi.ket, cle 
Dolllna II, with Sdiinidii R.iUloiitii 
( -iW $52 50 

^Mlb Sduieldei Xeiai f '1 A 60 00 

With ZlIss Tessai 67.50 

With Xfhiieldir Xenon ( 1 75 00 

It J codiii]/ J)mlrr\ riiMn/on 


BUttLEIGH BROOKS 



l ELESCOP I K S 


A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 


T ubeless and rext-mbling Minu- fanciful 
creature from Mars is a unique skeleton 
CasBcgrainian telescope (Figure 1), built by 
Horace E. Dali, 166 Stockingstone Road, 
Luton, Bedfordshire, England In addition to 
the tubeless feature it has the spherical set 
ondary mirror, with primary figured to match 
It, which Dali described several years ago, 
and which Kirkham worked out mathemati¬ 
cally in these columns in June, 1938. At our 
request Dali writes: 

“Enclosed are photos of my weird-looking 
15V4’’ 'modified' Cassegrain teleseope— 
‘tubeless’ yet framed by steel lubes It has 



Figure I: Dali’s polypedulian 


turned out to be optically entirely satisfac¬ 
tory and will do nil that a IS'l-" can do, and 
that in a most comfortable manner. It is 
modified not alone in respect to the spheiirul 
secondaiy—this is the bast impoitant modi 
fication. Yon will recall that 1 described 
briefly the iiiiiin featmes of the pioposid 
modification in n letter to you early in 1932, 
also in the Journal of the British A^tronomi 
cal Association, May, 1932, and for con¬ 
venience I repeal the description 

“Mainly, it consists in the inirodiittion of 
a high-grade intermediate lens (erecting lens 
if yon like) between the secondaiy mirror 1, 
Figure 1, and the final image For conve¬ 
nience, compactness, and so on, this lens is 
supported by a lube 2, through the primary 
perforation. The benefits resulting from the 
addition of this lens are very great and In¬ 
in many directions. 

“(1) It enables the sky-flooding dia¬ 
phragm to be moved from the eyepoint 
(where it is nothing but an infernal nuis 
ance, has to be titled to each eyepiece, and 
is almost impossible to keep in good adjust¬ 
ment because of its minute aperture) to a 
position between erecting lens and eyepiece 
where it is quite out of the way. It has a 
large aperture and always keeps in optical 
alinement. This penults; 

“(2) Wide-fieid eyepieces with comfort¬ 
able eyepoint, greatly appreciated by spec¬ 
tacled observers, 

“(3) A good iris diaphragm to be used for 


the sky stop ju«l de>i-ribed, so that the aper¬ 
ture of the telescope can be varied by a 
small index lever (as in the case of my 
15*4'') fnim full aperture down to nothing. 
This can be operated while actually ob- 

“(4) Location of the erecting lens bi- 
Iween the mirrors enables the lung focus of 
the normal Cassegrain to be shortened down 
to a very convenient length—an important 
feature of this 15'V'. I can secure the ad¬ 
vantages of vanabilily of the distance be 
tween lens and secondary and lens and eye 
piece, giving ini 

“(5) A final image varying in angiilai 
aperture from //10.5 to //26. This enabhs 
me to get a continuously variable puwir 
over a range of l‘2¥j from each eyepieee, 

“(6) To accommodate any small thermal 
variations of spherical aberration of the 
primary liv opposing the abeiratioii intro 
duced by vaiying the ‘tube length' fiom the 
mean position for which aberrations are nil 

“(7) It erects the final image, permitting 
excellent terrestrial views of great brillianee 
and completely free from any sky fimiding 
troubles. 1 have a fine outlook, teriestriallv. 
from my observatory and find I can take 
full advantage of this unusual terresiiial 
aperture at all steady air periods, evening 
and morning, when air clarity is reason¬ 
able 

“In ibe case of the 15'j" iny (iieling 
lens Is 2‘)i" in apeiinre and enables me to 
have an eyepiece, 3, of lowest powir (,\60) 
of real RFT character, wliith will include 
the whole Moon and a large margin to 
spare. This is probably unheard of in a 
15'^" ordinary Cassegrain and I gel it with 
a central obstruction of only 20 percent of 
the primary diameter (4 percent of the 
light). 

“The fully illuminated field is almost 0.3 
degrees, but eiil-off is not noliceable at the 
edge of the low-power eyepieces. In order 
to gel this, of course, the erecting lens is 
somewhat difficult and took me longer to 
make than the primary. Good coructions 
are obtained by cemented triplet construc¬ 
tion and the residual secondary spectrum 
III the final image is quite negligible and 
visible only to a practiced eye. 

“I calculated the eccentricity of the ellip¬ 
soidal primary and did the final figuring 
with the pinhole at near focus and the k-e 
at remote focus, some 120' away, the whole 
being quite convenient and easy. This 
method IS the one I have always used foi 
my spherical secondary Cassegrains. 

“The driving clock, 4, is a Siyncloek 
weighing little more than '/j pound ^1 told, 
and giving omple power even when I am 
pulling the telescope backward against the 
independent friction drive (between the 
polar axis trunnions 5, 5, and the worm 
wheel). 

“One great advantage of such a small 
motor—^probably the smallest ever attempted 
for this aperture telescope—4s that there 
are only one or two watts trf heat to dissipate 
and the chance of warm air trouble in the 


observatory is thereby very much reduced. 

“1 had intended to put a pair of deflector 
sheets V-fa$hion below the optical cones to 
guide any rising warm air out of the op¬ 
tical paths, but have not yet done so—the 
need is not extreme, but I think it is de- 
Mcable. I am certainly not troubled with 
tube currents, and it sei-ins to me when com¬ 
paring performance with my earlier 14", 
open-air, square wooden-tube reflector, that 
1 am decidedly better off now The obsci- 
valory, shielding the instrument from rapid 
radiation, helps a lot, despite statements 1 
have sometiiiies heard to the contrary. Tht 
observatory is aluminum painted to retard 
rapid ehaiiges of temperature due to radia¬ 
tion, as per my British Astronomical Asso¬ 
ciation Journal article of January. 1938 

“Focusing IS done principally with the 
little handwheel, 6. and extension shaft 
whieli movfs the secondary, although addi¬ 
tional spiral sleeve focusing can be done 
at the eyepieee end 

“The minor Iid is hing(,d and fastens 
back on the framework wheie it is out of the 
way (shown btdir in Figure 2) 

"To save making up a niw stand, all the 
lower part, 7, is an old (-alver equatorial 



' Figure 2; Close-up of mounting 


stand (date 1882). It originally carried an 
8¥j" mirror in iron tube between the trun¬ 
nions but, as 1 couldn’t get a IS'/j" between 
tile same trunnions, I carried it outside and 
put lead balance weights, 8, B, on the other 
side. The overhang is thus more than one 
would use from unfettered choice, but the 
whole system is very light—much lighter 
than the original B'-b" Calver. I have added 
worm drives on the two axes, but I have 
yet to add circles and a few other improve¬ 
ments. 

“The finder, 9, is 3" in aperture and the 
power lOX, with an actual field of more 
than 5 degrees. 

“The phqlo shows the little clock. 4, but 
barely shows the RA worm whed awl the 
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Fifitire 3; Doll and obe«rvntory 


anii-friclioil roller?, 10, vvliieh I have added 
al each end of ihe 2’s" polar axi? lo reduce 
Inctiun due to the polar till. These rolhrs 
are spring loaded and press up on the upper 
and down on the lower roller, respectively, 
with a force equal to the calculated gravity 
[orcea. A ball race takes the thrust down the 
polar axis. 

“Other details. 1] is a hundh for moving 
the telescope, 12 is the screw for slow mo¬ 
tion in declination, 13 the switch for dtive, 
and 14 the connecting box, 15 are bright and 
dim lamps on the dome, and nearby is the 
dome drive shown in Figure 4 

"The ohservatory t Figure 3) is 12' x 12' 
over the brickwork base, the dome being 
11' 6" in diamelir, with 20 ribs Except for 



Figure 4; Dome drive and hearing 


the mechanical parts, it was planned and 
built largely by Perry, a neighbor. The 
dome rides on ball-bearing roller skate 
wheels attached to the wall, or fixed base, of 
the structure. The ash rail, which shows as 
a broad band traversing Figure 4, is on 
the dome —Perry’s idea. This saves a lot of 
work. One of the skate wheels show? in the 
extreme right in Figure 4. It is mounted on 
a bell-crank arrangement—a triangle of iron 
pivoted at its upper right-hand corner. At¬ 
tached to its lower corner and to the ash 
rail is a tension spring from an old mesh- 
type bed«pring. These springs insure that 
each roller carnes its due share of the load, 
within a few percent—practically impossi¬ 
ble with fixed rollers. Incidentally, the ob¬ 
served deflection of the springs in a gale 
enables me to judge the direction and 
amount of the forces due to the wind. 

“To the left in the same picture is the 
motor drive for the dome; gears and a rub¬ 
ber-faced wheel. The drive is by friction and 
works nicely. 

““nie shutter of the observatory dome has 
a 36* opening. The flat part of the roof is 
covered with copper sheet.” 

ADDENDUM to note on ruling engines for 
dlffiraction gratingst in "Amateur Tele- 
■HSOpe Making," page 4i66; In an article on 
Pim Micbelam, pnUl^ed .in The Scienti- 


“TELESCOPES” 

and 

Supplies for the Amateur Telescope Maker 

•For a better Mirror use Pyrex* 

6" pyrex Kit, eight grades of abriisives, rouge and pitch, with complete iii- 
struelions, $5.50. 

Telesroprs from 2" to 20" Reflectois and Refractors, mountings, clock drives, 
mirrors and lenses. 

Send six rents for our large illustrated Catalog. 

TIBISLEY laboratories; 

Makers of Astronomical Telestopes and Equipment 
2035 Ashby Ave. Berkeley, California 


REFLECTIIVG TELESCOPES 

Pierce made. Theoretically and mechanically right, 
with portable mount, ready to use. 6", $125 
RICHEST FIEIJD EYEPIECE 1 14" efl, 92" field, $6 50. 


VERY SPECIAL All-inclusive telescope kits Proper 
glass, clean abrasives in tm boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI¬ 
AGONAL, complete Instructions 4"—$4 00, 6"--$6 00. 
Without Eyepiece and diagonal, 4"~$3 00, 6"—$500. 
Free lest of your mirror. Write for ralalogue of supplies. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 
John M. Pierre • 11 Harvard Si. • Springfield, Vermont 



C. C. YOUNG 

SuppliM fsr Amateur Tstetespt Msksri. 


East Hartford, Conn 


EVERYTHING FOR THE 

AMATEUR TELESCOPE MAKER 

Precision Workmonshi^ Good Quolity, 

Low PneoE. Moooy Bock Guarontre 

KITSw-OUR SPECIALTY 

4" $2.95 PYRCX 54.M 

4" 3.75 PYREX 5.50 

• " 6.50 PYREX 1.00 

10" 9.75 PYREX 13.75 

OTHER SIZES PROPORTIONATELY LOW 


I IIZED DIAGONAL with aach kit 


BOUAYORIAL 
TELESCOPE MOUNTINO 

Made of cast nietel solidly built 
allh heavy, adjustable saddle 
hoops fur b" and 8" tube It t? 
adjustable to lallludo It rotates 
on a 4H'' bearing surface giving 
It smoothness and lateral rigidi¬ 
ty The stand, a tube, weighs 18 
Ib, Filled with- - 


Other Sties Froportionately Priced 
MIRRORS TESTED FREE OF CHARGE 

pTrN"itfHA1K's!LWoK.W,l5 

S TfffsfCopMa UitrvMppn, Binotmiarh, 



1C, iiutrwti9mi ht 


Surface Hardened 

ALUMINIZED 

Cootings 


' Hardened Coaling? a 
<l\e Thev do nut bllslei 
nved easily witbuut . 




ig and reflguilng 
»ed in some of Ihe iargeal obscivatorles on 
lirrora whirli are laiiiuiui llirougliool Uie 
Olid Have your mirrors loated nltli llie best. 
Tices 4"—81 7.1. 10, 8"~$3 10, 10"— 

1 UO aud 12'j"—18 U« I'p to 3b" oil rei|ue?t 

LEROY M. E CLAUSING 


KITS OUR SPECIALTY 


4" kit $ 2.95 
6" kit 3.75 
8" kit 6.75 
10" kit 9.95 
12" kit 14.75 


Pyrex $ 4.25 
Pyrex 3,50 

Pyrex 8.30 
Pyrex 13.95 
Pyrex 24.00 


Kits contain 2 glass discs, 8 grades of abrasivaa 
((ewer do not insure an optically perfect aurface), 
rouge, pitch or beeswax, and inttructiona. 

Monty-b*tk guamnrn that 


M. CHAinN, I4ZS Laatfelbw Ava., New Yarfc, M. T. 
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THE OBSERVER’S 
STAR ATLAS 


Observations of the Plonef Mars 

72 driiwlnici in*(le with gntill aperture Faiiill- 
larlae youraelf with the iiiurkliiXH and obaene 
the oppoaltlon In Julv 5V." x S'-.". ^ 

cloth bound ' 

The Unit Sky Map with Case SOe 

H B WEBB, 9251-173rd St, Jamklc*, N. Y. 


SPECIAL SALE 

12" Teleaeope Mirror and Leni IJrlndlng-pol- 
IhIUiie Machine, Toatlnc Rack and l*liili>u 
LlEhl, Pliant Konchl CrntlnE. Stand Pi rex 
Toula Pollahlng Urinding Compound $50.00 
4" inox Pi rex Teleacopo. AltiizHuiith Mmiiil 
Ing, Evepleco N'cii, Complete $22.50 

SLIGHTLY USED 4" Pi rex Hlehfleld Tele- 
aeoiie, Aluniliiuui ilonutlng Evepleie, eom- 
nlete tl7 00 

«" Pirex F 4 Polished Minors $2 25 

4' Pirex F 1 Polished Mirrors 1.50 

4" Aluminum Rlchhcld Mounllug 6.00 

Send 8c foi Photo and Description 


nil Uli.INMK" 
I iiKM i: 


TELESCOPES 

FORTY-FIFTH YEAR 

ollegtH pinin' tviMp f»r spcclflratlon of wip FfeFf* 
Kli' I.»4M»iorUl Refractors eijerturr aiuf no 
lany iinproieiuent^ tliul INC REASE EH l< It NO 
III Rhm COST 

imeteurs Oui Hefleffliiji^Telcscnpes oiM 
Imit 4 50 diihleJ by tlie apvrliiri* 

; LOHMANN GrMnvHI*. Ohio. USA 


jSCIEIVTlFIC AMEBICAIV 

Authors, Writers, Speakers, 

Technical and Scientific Subject! 

Your manuscripts, college theses, 
speeches edited .-ind criticized for 
style and diction, suggestions for 
rewriting given, possible markets 
quoted—$1 00 per thousand words 
Highest rejerences 

TECH EDITORIAL SERVICE 

36 West 40th StcMt, Naw Yoffc City 


Jr especially the Moon, is one of the sim¬ 
plest and usually one of the first stums per¬ 
formed by the builder of a telescope. Tlie 
book “Amateur Telescope Making” con¬ 
tains definite instrucliuns for doing it, and 
the equipment needed consists simply of the 
regular eyepiece used in visual work, to 
which arc added some kind of box and a 
simple photographic plate. 

On this page are shown three amateur-' 
telescopes lliiis equipped The first is a 6" 
reflector made by Charles E Kratz, JUx 
f.opley Road. Baltimore, Md, who stairs 
that the camera is made of two telescoping 
wooden boxes, the stationary one cmved to 
fit the tube to which it is fastened remov 
ably with hooks. The sliding part has a 
him holder or, altecnanvely. a giouiid glass 
foriising screen. (Anyone who has made his 
own mirror will know how to make ground 
glass, simply by brief abrasion with mediiini- 
[ sued abrasive grains ) KraU’ lelc-scope is 
I mounted on .1" pipe fillings and he savs 
there is no shake. 

The seruiul telescope is similarly equip¬ 
ped and. hating a woim dri\c, can he used 
fin pliiilographiiig the slais as well as the 


Moon. A, R. Karnoslt, 3296 Lansmere Road, 
Cleveland, Ohio, is tlie maker. 

Third telescope is the work of R. M 
Watrnus, M. D. and Mrs. Watrous, and is 
the male to the one shown here last month, 
though built a little more solidly. In the 
Watrous telescope the same box that is used 
for photographing the Moon by means of 
the telescope may be detached, remounted 
as shown in the fourth photograph, a lens 
added, also an end to hold it, and used for 
direct photography of the stars. Dr. Wat- 
Tous states that he made this 2" lens from 
common ^4" plate glass and, that, though 
there are striae in the glass and though it is, 
naturally, subject to every type of aberra 
tion a lens can have, nevertheless it will 
form images—of a sort. A photograph of a 
part of Orion, taken with it, is reproduced. 

The two planetary photographs were made 
hy H. A. Lower of San Diego, Calif^ with 
mure elaborate equipment but on the same 
simple principle. The first is of Saturn, ex¬ 
posure 30 seconds, the second of lupiltr, 
exposure 1.) seconds. Much original detail 
—most of It, in fact—has been lost in the 
half-tone process. The lunar photo wa- 
made hy B. L. Bradley, 231 N High .*sl , 
.Sali-m, Oregon, and is typical of many llial 
bate been sent this department. Hnforlii- 
nalc-ly, the liulf-lune process reduces* them 
all good, bad and indifferent—to the same 
level of mediorrily but many of the orig 
jiials received are very sliarply defined 
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TELESCOPTICS 

< Conttnned from preceding page) 
fir Monthly, January, 1939, Prof. R. A. 
Millikan says that in 19(X) ihe former “turn¬ 
ed his alleiiljon to the problem that gave 
him more trouble and at the same time filled 
his associates with more admiration for him 
than any of its predecessors had done; 
namely, the problem of ruling very high 
resolution gratings. He had thought he 
could build a machine in a few months, or 
at most 8 few years, which would give him 
the desired resolution, but he spent the rest 
of his life without reaching the point at 
which he was willing to drop the problem. 
He often said he regretted that he ever ‘got 
this bear by the tail,’ but he would not let 
go, and, in spite of endless discouragements, 
at the end of about eight years of struggle 
he had produced a good 6* grating contain¬ 
ing 110,000 lines.” 

Undoubtedly the note in “ATM,” men¬ 
tioned above, failed to lay enough stress on 
the supreme difficulty of this problem and 
a number have planned, therefore, at various 


turns within recent years. In undertake tin 
job Fur this, your scribe blames himself 
in laige measure. This is not to say dog¬ 
matically that the amateur cannot succeed, 
but rather to point out the worst; namely, 
that the job is lough, tough, tough. It was 
tough even for Professor Michelson, and he 
was the physicist's best exponent of the 
methods of ultra-refinement and precision, 
having a marked native flair for pushing 
these characteristics to their very utmost. 
Yet this piece of work took him eight years, 
hence the amateur, if he undertakes it, 
should not do so lightly. 

The ruling engine as a whole is a nice 
piece of instrument building but it contains 
one item that goes for beyond ordinary or 
even extraordinary varieties of niceness— 
the lead screw, its very heart. Making a 
screw is not a hard job but freeing it from 
errors—there is the rub. A fair glimpse 
into the nature of this cantankerous, per¬ 
nickety job and, in fact, the only glimpae 
your scribe has ever been able to find in 
print, is contained in a six-page illustrated 
article in the June, 1917 , number of Ma- 
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thinery (Nrw York) Iih lillt* j« “Makiri}: 
I’n'CiBion Scri-ws for Scirnlifir Inotnimpnlo," 
and it in bast'd on the inriliod as ii-^d bv 
(.aortiU'i First, the screw is made as good 
as fan be by ordinary methods The job lias 
llipii iiisl bfRun. With a spinal laihe ami 
-penal equipment—in other words, a lot of 
lonslriirlion has to be done before the seiew 
tan even be started—the bij!li jilaees due 
to irregularity aie shaved off, leaving smallei 



Figure 5: Fringes, warped flat 


high plan's '| he operation must be viiwtil 
with a iiiiirosiope if the exlreimly thin tiil« 
ate to hi SI 111 at all. for the naked lyi alone 
seems to show that the tool is not iii at 
lion at all 'I he sinallei ri-inaining high 
jilans aie again shaved off and the saiin 
jiroless earned to finer and hnei ri sidiials 
I he iimaining steps are loo Iniglhy to 
disnihe here One is the testing, wIikIi js 
done with an interferomi ter. It lakis the 
ohsirver one month mcnly to lest the ae- 

I iirai y of a sprew V/t" long. The arm le tells 
how all this is done, but not how to do it 
Piohahly no ailiile tan do that One phv-- 

II is|, famous for Ins gratings, told vmii 
stribe that, if a man had it in him ht would 
not need wiitten iiistruelions, while if he 
hadn't he wouldn't be likely to get to (11-1 
base with the most delaibd insiruilions 
'sounds eynieal but is probably about tight 
Not, however, that this will siaie off ihi 
aspirant—-ei what Porter says, in “ATM,’ 
jiage 65’ 

“OOME may find it difhi iiltlo make a Ron- 
O till grating, as di si'iihed in M’M, page 
266, by threading the edge of a hiass fiaine, 
and then winding it. I found that the sharp 
edges of the frame rut the fine wiie How 
tver, no thread is tneessary 1 made two 
gratings, using No 40 enameled wire (at any 
ladio stole) The brass fiaine should have 
rounded edges and be curt fully chiuked 

III the lathe between ceiileis. Mount u sim¬ 
ple guide in fin tool post, so that the wiie 
IS fed to the frame when it—the fianie--is 
verlieal Set the feed at about 150 to the 
inch, and wind the wire on with slight ten¬ 
sion. Before removing from the lathe, paint 
the edges with Onco ei meni and a fini 
tcimel's hair brush When div, put a lliuk 
layer of liquid solder on one side only, ami 
when dry, rut away the wire on that side 
with a razor blade. Do not attempt to cement 
the other side, aa the wires are easily dis 
lurbed'’--A note conliibuled by Cyril <). 
Wales, 7718 Jasper Ave., Edmonton, Alta., 
Canada. 

S TRAIN—warped anrfaces on a flat ex 
plains the paltcni of inlerferenre fringes 
shown in Figure 5, two pbolographs siiil 
us by Horace H. Selby, author of the 111 
sirucliona for making flala in “ATMA 
They represent a 12" flat on an 8" disk and 
Iho chief symptom is laek of parallelism of 
the fringes, life appearance is exaggerated 
in the right-hand photograph, where the 
fringes are more widely separated. 
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INVENTION 

QUESTIONS 

ANSWERED! 

SAVE TIME and MONEY 
Know the Rules Governing 
PATENTABLE Invention 

INVENTORS, ENGINEERS. EXECUTIVES, 
LAWYERS FIND TH|S A ROOK OF DAILY 
PRACTICAL VALUE 

VITALLY INTERESTING and aullx.r- 
itative fur all wliu deal with invention— 
this readaiile hook and ready reference 
manual giies you the essential principles 
of Patentable Invention—fiom 700 actual 
cases in the Courts^ The establiUicd 
RULES Used in determining tiie question 
of Invention—ate deaily, concisely, ac¬ 
curately stated. Two outstanding sections 
in particular— It hat is Intention and 
ll'hat IS not Invention make the woik 
invaluable 

H17 pag(s are paikeii with .specific inforiiia- 
tiun 1)11 actual cases. Illuminating chapters on 
the Background of Invention, General Ghai- 
aclerisiics of Invenliori, the Brilish Rule. 
This splendid prescnial ion of the legal side 
of invenlion is highly recommended to the 
layman It can help you to cooperate with 
your altorney to greater advantage. 

6 DAYS FREE APPROVAL 

Uicide this hook's value for yourself. 
Examine it tree No obligation to buy unless 
you vvanl to keep il 

Prantlea-Holl, Inc. 

70 Fifth Ava., Naw York, N. Y. 



AilSress 

tltv 

ich-ili 



Editor wilt oppneioto It U 
fill mention Scientific itmer- 
wlien writing lot of 


Till WATFR-Ci'Llrnr Mliiiod ior Gbow- 
INC Plsms ■Without Soil, by D. R. 
Hoagland and D. 1 Arnon, is u 40-page 
booklet that deals in detail with the sci¬ 
ence of hydroponics, a subject that was 
treated editorially in .Scientific American 
on page .S ol our January 1939 issue. Com¬ 
plete instructions arc given, as are also 
fnnniilas for the preparation of nutrient 
solutions. Request C.ircular 347 Agrit ultural 
txfieriinenl Station,I moersiti of Cali forma, 
Bcrheley, ( ah forma -Cratis 


Si'CnssFt t Fi\l-Gkai\ NtcsTivt Pnociss. 

INI, givis briefly the facts about devet 
opmeni and how a developer should he 
rliosen and itsid to insute fme-grain results. 
Rargram l.orporntion, U~> Fourth Avenue, 
l\etv }(«/, Cit ).—.» cents. 


STimciir SllooilM. IS a 11 page pamphlet 
that tells how to handle and tare for 
firtarms On the first page is presented “The 
Sportsmen’s Code,’’ which if followisl will 
do much In promote safelv in ihe handling 
of guns Tile brief but complete text |s su))- 
plemeiiled by a senes of informativi photo 
giaplis. Marlin Fireaiins (omimii), l^iew 
Ilmen, (onneclieiil—0 rents 


226 Boat Bi.iluliis is a laige folded chart 
wliith lists the hading hoal builder' of 
ihe luiili-d Stales and shows the types of 
hoalH wluth they produce U aUo gives hints 
as to the use of outboard motors in roiinec- 
lion with various types of bulls Eunrude 
Motors, Milwaukee, Wistonsin—Crafts 


Manlal Ol Radio SEHVKl^c is a 12-page 
pamphlet that will interest technicians 
in the radio field as will as those who arc 
more particularly concerned with the sei- 
viring of air roiidilioning and refrigeration 
equipment. Siiitreme Piibliiations, 3727 
West lilh Street, C hicago, Illinois — Gratis. 


Lest Wl Ricrit is a 36-page lavishly illiis- 
Haled booklc-t published in the interest 
of automobile safety, ft analyres antnniobih- 
accidents during 1938 and points out the 
iiiany ways in whieh safely on the higliway 
can be increased. The Travelers Insurance 
Company, Hanford, Connerttiut. — Gratis, 


Boat and Moron SiLFtron is a "slide-rule” 
type of chart which shows at a glance 
what type of outboard motor should lie used 
with any particular style of boat and what 
speed may be expected from the combina¬ 
tion, The chart also indicates what mileage 
per gallon of fuel may be expected. Evinriide 
Motors, Milwaukee, Wisconsin, — Gratis. 


Photography Catalog No. 339 presents in 
80 pages a wide selection of cameras and 
photographic equipment. Issued by an or¬ 
ganization which has served amateur and 
professional photographers for over 42 years, 
its oontent covers the whole range of photog¬ 


raphy and will serve all photographers as a 
reference book in wtiich they can find out 
about the latest in equipment. Burke & 
James, lnc„ 223 West Madison Street, Chi¬ 
cago, Illinois, — Gratis, 


Directory of 16-mm Film Sources preseiii' 
complete information on various types of 
16-mm motion picture film fur educational, 
entertainment, and other purposes. A com¬ 
plete index makes any particular type of film 
easy to locate. Directory Editor, Victor Am 
matngrapk Corporation, Davenport, Iowa.-— 
Mi cents. 


Build Better Bi iluincs is a 12-page fuldiT 
which has been prepared especially fm 
architects, contractors, and laymen iiilei 
ested in modern heal and sound insiilgtioii 
materials available fur use in concrete wall 
consiriiclion. Part of the folder gives a 
seini-leehnical explanation of insulation 
while another part is designed as a refereiiee 
guide for those interested in anv ivpe i.f 
eoiicrele wall eonsiriiclion. The Criolei Cor 
poration, al<) Sorlh Michigan lloiileianl. 
(hungo, Illinois—Gratis 


API frUIDI- FOR IssTRUnoRs IN FlRST Alll 
Is a ihoroughlv iiji-lo dale Ixioklel pie 
senling an uiganized and uniform melhoii of 
instriKlion in first aid work li has bieii pn 
paied for the heriefit of learhi-rs in first anl 
courses and has the approval of llie Ainei 
nan Petroleum lii«lilule« (.ommillee on 
First Aid Ameruan l‘elrnlritm liisliliite. iO 
U est sOlh Street, I^ew York (.its —10 rents 


TitE Aiixiihry 1 vngi.'agi. Qi'esiion, hv 
Max 'lalniey, is a 16-page paper diseus. 
ingllie world value of an auxilian laiigiiase 
— not to be tonfiised with various ‘'inleriia 
lional languages” designed as siibslitiiles foi 
presinl tongues The Ament an (tloio So¬ 
ciety. im West End Ace , Sew ) nrk. A. 1 — 
.32 tents. 


Doim e vnd Dll sEL is a biH>klet that presents 
a desciiption of the modern Diesel en¬ 
gine, what it IS and how it operates as com¬ 
pared with the conventional gasoliue engini' 
A number of drawings make the text per 
feclly clear The hooklet was motivated hv 
the recent inlrodnelion of a Diesel-poweieil 
three-ton Irnrk for heavy-duty u«e. It will 
give a wider spread to an understanding of 
Diesel operation and advantage s. Dodge Di¬ 
vision, Chrssler Corporation, Detroit, Michi- 


Nfma Standards and Dffimtions is an 8- 
page booklet which includes suggestions 
lor the proper selection of electric motors 
and types of drives. Information is also 
given regarding service factors and rated 
loads, that will be of value to anyone who 
buys, specifies, or maintains electric motors. 
Request Bulletin No. 610. Advertising De¬ 
partment, The Louis Allis Company, Mil¬ 
waukee, Wisconsin. — Gratis. 


Making Up for the Camera is a 14-pag« 
booklet that tells how the photographer, 
professional or amateur, can obtain the best 
results in portraiture by having his subject 
use the correct type of make up. Miner's, 
Inc,, 12 East 12th Street, New York City.—- 
3 cents.' 
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Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. M 0 N N, Liti.B., LL.B., Sc.D. 


Unauthorized 

Y ou may cntiago in ihf bnsinffis of re¬ 
pairing a parliciilar make of aiilumobile 
and you may indicate in yoiir advertising the 
ivpe of aiilomohile tliat von repair even 
though you do not operate an authorized ser- 

iiot ri present tliat you are the authorized 
ilealer or agent of the manufacturer. 

In a recent «uil, the maniifacliirer of a 
will known automobile brought suit against 
the operator* of a garage or *civne station on 
the ground* that the Mgn that they employed 
1 r< utt d the impression that they were author¬ 
ized agent* of the automobile nianiifaetiirer 
when, at a matter of fact, they were not au¬ 
thorized (halers or agent*. In the case in 
(]ueslion the garage operator* empluved a 
sign blaring, in large block litters, the name 
of the type of automobile whiih they repair¬ 
ed The court found that in smaller letters 
lieneath the name of the automobile the aign 
< ontained the word “repairs" and the legend 
-"HV ... do not act a* aiilhori/ed dealer* 
The defendants contendid that the qual¬ 
ifying words as si t forth above indicated that 
they were acting in good faith and that they 
were not trying to represent that they were 
authorized dealers or agent* of the mannfar- 
Hirer. The eonrt found, however, that tin 
name of the aiiloinobile was the prominent 
feature of the sign and that the qualifying 
legend was relatively obscure ami was not 
“consistent with the good faith asserted for 
the defendants " As a result the defendant* 
were restrained from displaying a sign hear¬ 
ing the name of the particular aiilnmobile 
unless the sign made it clear in equally 
prominent lettering that the defendants were 
not the authoriz.e(l agents of the mannfae- 
tnrer of the automobile 


Art Patron 

W HERE an artist contracts with an 
art patron to execute a work of art 
the artist is not entitled to obtain a copy- 
tight on the work of art, according to a re¬ 
cent decision. 

In the case in question an artist was re¬ 
tained by the City of New York to execute 
two mural paintings in one of the New 
York City high schools. The contract pro¬ 
viding for the execution of the murals was 
silent as to the ownership of copyrights. 
In spite of this fact, however, the artist sub¬ 
sequently obtained a copyright ota each of 
the murals. 

Thereafter, without the permission of the 
artist but with the emisent of the City of 
New York, aspublisher reproduced one of the 
muni paintings in a hist^ book. The artist 
had ^ and suit was brought by the 


arliir* sister against the piiblislier for copy- 
iighl infringement The sun wa* dismissed 
hy the court on the ground* that the art 
patron, which wa- the City of New York 
rather than the artist, wa* entitled to (he 
copyright* on the murals and (hat accord¬ 
ingly the artist and hi* rnxt of kin held the 
two copyright* which were obtained Jn Irubl 
for the (.ily of New York. 

In this conileetion the Court stated- 
“When a man, hereinafter referred to as 
a patron, ronlracis with an aitist to paint a 
pidiire for him, of whateve-r nature it may 
Ik, the roniraet is issentially a servitc con- 
irai t, and when the picture ha* been painted 
and delivered to the patron and paid for 
hy him, the artist ha* no right whatsoever 
h ft in it ” 


Washed Up 

T he use of the Hade mark “Chloril” on 
eleaniiig and bleaching oompoiinds has 
been restraiind on the ground* that it is an 
infringement of tin trade mark “Clorox "The 
maniifiuliiri r of a cleansing and bleaching 
(ompoiind of aiiliKrptir eharacter ide-nlihtd 
by the- trade mark “Clorox” brought sun 
against u compdilor using the trade mark 
"C hloril,” ehargiiig trade mark infringement 
and also unfair eompelilnm. 

It wa* contended by the defendant that the 
name “Clorox" was not a good trade mark 
and that it was descriptive of the plaintill'* 
product siiiec the product contained sodium 
rarbonale and sodium hypochlorite, (he lat¬ 
ter being a compound of chlorine. The court 
rcjicled this contention and held that the 
name was arbitrary and faneifiil and accord¬ 
ingly a pood trade murk. Tlie court then con- 
sKlered the similarity between the names and 
the packages of the parties and concluded 
that an injunction should be granted. In tlii* 
(onneeiinn the court staled: 

“The selection of the word ‘Chloril’ was 
not a mere coincidence. It was a deliberate 
*<heme on the pan of the defendant*. Fortu¬ 
nately a Conn of Equity can extend its arm 
to proteel the plaintifl m the use of the 
name ‘Clorox’.” 


Earthquake 

E arthquakes were involved m a 're¬ 
cent suit for patent infringement. The 
suit was brought against a school district 
of Los Angeles County, California, for in¬ 
fringement of a patent relating to the re¬ 
pairing of buildings damaged by earth¬ 
quakes. The patent disclosed a method of re¬ 
pairing whereby the damaged wall of the 
building waa permitted to stand and a new 
wall was erected adjacent to and outside the 


damaged wall. The Court found that, prior 
to the patent in suit, damaged buildings had 
been repaired by erecting a new wall inside 
the damaged wall, finder the old method 
roofing or flooring joist* were carried direct¬ 
ly by the newly erected wall. In the patented 
method it was necessary to provide ledge-Iike 
projections on the newly erected wall to sup¬ 
port the joists, since the new wall was dis- 
jiosed outside the damaged wall. 

It was contended by the patentee that 
■ reeling the wall outside the damaged wall 
rather than inside and providing the ledge- 
iike projection to support the joists consti¬ 
tuted invention. The court in rejecting this 
contention *laied 

“These, we think, ate immaterial djfler- 
enee*. That a new wall, designed to reinforce 
an old wall, may be erected on either side of 
the old wall is, and must always have been, 
perfectly obviou*. Equally obvious i* the fact 
that, if a new wall, erected outside an old 
wall, i* to support joisl* previously supported 
by the old wall, and such joists do not extend 
outwardly beyond the old wall, the new wall 
must have joist-Mipporliiig projections ex¬ 
tending inwardly.” 


Delayed Deposit 

U NDER the heading, “Procrastination," 
in the December, 19.38, issue of Sci- 
1 iilific American, we discussed a suit for 
eopyrighl infringement in which the Courl 
Iield that a delay of 14 month* in depositing 
Topics of a copyrighted literary work pre¬ 
vented the copyright proprutor from main¬ 
taining Biiit for copyright infringeminl. 

In the case in qiic*liun the publisher of a 
monthly magazine had affixi-d a notice of 
copyright to one of the issues of the maga 
zine but had failed to deposit copies of the 
magazine with the Register of Copyrights 
until after a lapse of 14 months. In the 
meantime a book publisher had published a 
hook eontaining material substanlially iden¬ 
tical with an article appearing in the maga 
zine. After the magazine publisher had de¬ 
posited the copies with the Register of 
Copyright* he brought suit for copyright 
infringement against the book publislirr 
The lower courl pointed out that the statute 
required that after publication two copies 
must “be properly deposited in the Copy¬ 
right Office” and that it further provides 
that until this provibion is complied with 
no action or prnreedings shall be maintained 
for an infringement of the copyright. 

Since there was a delay of 14 months in 
deposiliiig the topics the lower court held 
that the provision providing for prompt de¬ 
posit had not been complied with and ac¬ 
cordingly that no suit could be maintained 
The United islati* Supreme l.oiirt reversed 
the derision of the lower court, holding that 
a copyright was obtained by publication of 
the magazine with notice of copyright and 
lliat a* long as the deposit of copies was 
made prior to fiJitig the suit, the publisher 
of the magazine had complied with the 
statute. One of the determining factors in 
the Supreme Court decision waa that an¬ 
other provision of the statute provides for 
certain penalties if the copyright proprietor 
failed to make deposit after a demand by 
the Register of Copyrights. Since the statute 
did contain a pendty provision it was ar¬ 
gued that in the absence of the application 
of the penalties provided for, the statute 
was sufficiently complied with when the de¬ 
posit was made prior to filing suit. 


































gor MEN 

who want to become independent 
in the NEXT TEN YEARS 


I N the Spring of 1949 two business men will be sitting in a mid-town restaurant. 

“I wonder what’s going to hapj)en next year,” one of them will say. “My business 
is fine now—but the next few years are going to be hard ones, and we may as well 
face the facts.” 

riie man across the table will laugh. 

“I'hat’s just what they said back in 1939,” he will answer. “Remember? People 
were looking ahead apprehensively—and see what happened! Since then there has 
been the greatest growth in our history—more business done, more fortunes made, 
than ever before. 'I heyVe certainly been good years for me!’ 

He will lean back in his chair with the easy confidence and poise that are the hall¬ 
mark of real prosperity. 

The older man will sit quiet a moment and then in a tone of infinite pathos; 

“I wish I had those ten years back,” he will say 


• Today the interview quoted abo\e is puicly imagi¬ 
nary Hut be assured of this—ir will loiih riue. Righi 
now, at this vciy hour, the business men of Amtiica an 
dividing themselves into two groups, lepreseiited h\ thi 
two individuals whose words are quoted. A few years 
from now there will he ten thousand such luncheons and 
one of the men will say 
"I’ve got tvhat 1 wanted." 

And the other will answer: 

“/ wish I had tliuw years back." \ 

In which class are you putting 
yourself? The real difference be¬ 
tween the two classes is this—one 
class of men hope vaguely to be 
independent somctivic; tbe other 
class have convinced themselves 




that they' can do it within the nevt few years Do you 
belli VI this^ Do you care enough about independence 
to give us a chance to prove it^ Will you invest one single 
evening in reading a booklet that has put 400,000 men 
on the road to more rapid progress.^ 

This booklet costs you nothing—and for a good reason. 
It is worth only what you make it worth. It explains how 
for more than thirty years it has 
-been the privilege of the Alexan¬ 
der Hamilton Institute to help 
men shorten the path to success; 
to increase their earning power, 
to make them masters of the 
larger opportunities in business. 


ALEXAKDER HAMILTON INSTITUTE 


CONTIIIUTORS TO THE COURSE 







''Gee! A Nickel Left fer Candy" 


T oys or typewriters, lamp bulbs or bath¬ 
tubs—whenever the cost of an article is 
lowered through economies in production, more 
people can buy the article. And those who can 
buy the article anyway have money left to buy 
other things. 

Take the case of the electric refrigerator. In 
1927, when the average model cost about ^350, 
only 375,C)00 people bought refrigerators. But 
when, ten years later, improvements in design 
and manufacturing had brought the price down 
to ^170, six times as many people bought them. 
And thousands who, perhaps, could have paid 
the higher price, were able to use the difference 
to purchase other comforts and conveniences for 
themselves and their families. 


The same has been true of hundreds of other 
manufactured articles. Because the scientists, 
engineers, and workmen of industry have de¬ 
veloped hundreds of new products, have continu- 
allv improved them, have learned how to make 
them less and less expensive, more millions of 
people have been able to buy them. And by this 
process, industry has been able to provide the 
American people with the highest standard of 
living in the world. 

In this progress. General Electric, by devising 
new ways for electricity to speed the wheels of 
industry, has played an important part. By con¬ 
tinuing these efforts, it is helping today to provide 
for America still MORE GOODS FOR MORE 
PEOPLE AT LESS COST. 


G’B. restarch and enghittring have saved the pahlic jrvm ten to one hundred dollars 
for every dollar they have earned for General Electric 


GENERAL 
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"HOUSI or MAOIC" AT THI rAIRS —SAN rRANCISCO 
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Relativity—20 Years After— By H. P. RoUi^nsc 

An Evaluation of the Achievements of the Special and Gene 
ity During the 20 Years which Have Elapsed since the Fir 
Test of the General Theory 

Railtoading's l.alest Cliai>ler —By C. P Fishvr, Jr. 

Steam-Driven Turbines Rotate Generators to Furnish the Energy Iol 
E lectric Motors to Drive a Radicslly New Type of Locomotive 

Snifanilamide and Sulfapvridine —By Ban lay Moon IKvuinan 

Now that Enough Time has Elapsed to Permit Calm Estimate of These Two New- 
ly Developed Drugs How and Where do they Stand in the World of Medicine? 

Cold Light— By Evans If'. Coltman ^ 

If Man Can Discover the Secret of the Firefly and Apply 
it on a Commercial Scale, the Effect Will be Far Keacning 
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^I'R rover tliis mnnlh is iin arlisl’h ronreplion 
of liie new North Carolino class of battle- 
i.liips being limit for tlie United Stales Navy. 
From tile unusual angle almost beneath llie grace¬ 
ful dipper bow. oui aitist has captured a feeling 
of powei and speed us well as shown a number 
of the important features of these ships discussed 
by Osrar Purkes in tlie artirle beginning on page 
3.11. See also Dr, Parkes’ drawing of the North 
Carolina on thal page. 
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NATURE PHOTOGRAPHY AROUND 
THE YEAR 
By Percy A. Morris 

A mateur photographers who are looking 
u for something new and different to do 
with their cameras will find here a vast and 
fascinating field for conquest. Considerable 
attention is given to t}ie equipment both nec¬ 
essary and desirable for nature photography, 
whereupon the text plunges directly into a 
series of 12 chapters, each devoted to the 
type of nature photography that ran be done 
during 12 months of the year. It is one thing 
to attempt to take photographs of natural 
history subjects; it is quite another thing 
to produce satisfactory pictures. The author 
draws upon his experience to show the read¬ 
er just how to go about producing the best 
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possible results under adverse conditions 
Birds and bird nests, insects and small ani¬ 
mals, flowers and trees, arc a few of the pho¬ 
tographic subjects discussed. (251 pages, 6 
by 9 mches, thoroughly illustrated with pho¬ 
tographs and drawings )—$4.20 postpaid — 
A. P. P. 

THE CHEMICAL FORMULARY, 
VOLUME IV 
Edited by II. Bennett 

T housands of new formulas are pre¬ 
sented in this fourth volume, which is 
separate and distinct from the three preced¬ 
ing ones. Particularly useful to laboratory 
gild industrial chemists, these formulas are 
also valuable to the layman experimcnler 
who desires to make products used every day 
in the home. Comprehensive index (638 
pages, 6 by 9 )—$6 10 postpaid .—F D. M 

PLANT GROWTH-SUBSTANCE.S 
By Hugh Nicol 

C HEMISTS have discovered in recent 
years substances which the gardener, 
the horticulturalist, botanist, and others may 
use to hasten the rooting of cuttings or 
change completely the rate of plant growth 
These are discussed in great detail in this 
volume which, generally speaking, is for the 
layman but is rather technical in spots. For 
the advanced student or grower, this book 
lakes up where others on chemical garden¬ 
ing leave off. (106 pages, 5V» by 8, illus¬ 
trated, several bibliographies.)—$2.10 post¬ 
paid.— F. D. M. 

INDUSTRIAL CHEMISTRY 
By E. R. Riegel 

T hat a second printing of the third edi¬ 
tion of this valuable treatise on indus¬ 
trial chemistry has been needed, is evidence 
of value. As a work for ready reference on 
industrial chemical practice it is among the 
leaders in the English language. (851 pages, 
illustrated.)—$5.85 postpaid— D. H. K. 

SCIENCE AND PSYCHICAL 

PHENOMENA 

By C. N. M. TyrreU 

C OMPACTLY, systematically, the author 
surveys the whole field of psychical re¬ 
search in a way that none has done before. 
His findings are guardedly favorable to a 
large part of the content of psychical phe¬ 
nomena (excluding much that seems like 


sheer trickery) but he presents them in such 
a calm, dispassionate manner that they will 
carry more wei^t than some, if not the 
major part, of the pleadings of others for the 
validity of these things. It is as though some¬ 
one were lecturing in a quiet, low voice in¬ 
stead of the too-usual warm, doquent man¬ 
ner of the eager-to-believe school. (379 pages, 
5Vi by 8V4 inches, unillustrated) .—43.85, 
postpaid.— A. G. /. 

TROUT STREAMS 
By Paul R. Needham 

S TREAM management and trout culture 
are the two general subjects that are 
treated in this important contribution to the 
literature of fish conservation. Every sports¬ 
man who IS interested in keeping our inland 
waters clean and productive will want to 
have a copy of this book. (232 pages, 6^ by 
9(4 inches, drawings and photographs.) — 
$3 20 postpaid.— A. P. P. 

THE EIGHTH ART 
.4 Life of Color Photography 
By Victor Keppler 

C OLOR photography is here to stay for 
both professionals and advanced ama¬ 
teurs In the present book the author has 
gathered a tremendous amount of material 
and has presented it in an unusual and in¬ 
teresting form. First is given a history of 
color photography and of the various pro¬ 
cesses which have been used and which are 
in use today. The text then deals with the 
preparation of separation negatives, carbro 
printing, color portraiture by various meth¬ 
ods, and, in more or less detail, with all of 
the color processes available today. The ad¬ 
vanced amateur is by no means forgotten; 
a separate chapter is devoted to the tech¬ 
nique which he should use to obtain the 
best results. (266 pages, 9}4 by 12(4 inches, 
31 color plates, many of them full page.) — 
$10.25 postpaid.— A, P, P. 

QUARTZ FAMILY MINERALS 

By H C. Duke, Frank L. Fleener and Ben 

Hur Wdson 

A PRACTICAL handbook for the min¬ 
eral collector, with chapters on how to 
know quartz, its historical lore, how it 
crystallizes, its crystalline, massive and in¬ 
termediate as well as amorphous forms, 
agate, chalcedony, geodes, unusual quartz 
(^pcs, opals, petrified wood. There is also 
a chapter on the art of cutting quartz gems. 
(304 pages, 5(4 by 8 inches, many illustra¬ 
tions.)—$2.60, postpaid.— A. G. t. 


We can supply our readers with any 
^ of the books reviewed in this de¬ 
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mestic postage. Foreign prices are 
necessarily higher due to increased 
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OUR POINT OF VIEW 


Destructive Taxation 

T he publibhers of Scu'nlific American 
have rarely presented in its columns 
discussions of either political or legisla¬ 
tive nature. In view, however, of the con- 
hscatory terms of Senate Bill (S 1885 J 
known as the War Profits-Tax Bill, and 
the fact that most of the daily press has 
discussed the Bill only in a brief manner, 
we feel impelled to present to our read¬ 
ers some of the specific terms of the Bill, 
which if enacted into law, would, in time 
of war, stagnate industry and pauperize 
the tax-payir. We do not recall any pro¬ 
posed legislation emanating from our 
elected representatives which could he 
more harmful to the well-being of our 
(ountry than the Bill under considera¬ 
tion, and It is hard to conceive why such 
a pernicious measure should receive seri¬ 
ous consideration by our Jegislators. 

Bill S 1883 would apply the following 
scale of income taxes to the individual; 
the normal lax would be increased from 
4 percent to 6 percent and a surtax rate 
of 10 percent would be imposed on in¬ 
comes between $3000 and $5000 'I'lie 
next $1500 of net income would carry a 
surtax of 30 percent, the following $1500 
of income would be taxed at the rate of 
50 percent; the surtax rate on the next 
$12,000 would be 70 percent; and all net 
income in excess of $20,000 would be 
taxed at the rate of 93 percent 
If this Bill should be passed, corpora¬ 
tions will be strangled by the imposition 
of a tax which is intended to limit their 
profits in time of war. Computation of 
the tax will be based on the declared 
capital stock values as of the year 1934 
as adjusted to the end of the calendar 
year preceding a war declaration. In¬ 
come up to 2 percent of adjusted de¬ 
clared value will be taxed at the rate of 
15 percent; over 2 percent and not over 
6 percent of adjusted declared value will 
carry a tax of 25 percent; all corporate 
income in excess of 6 percent adjusted 
declared value will be taxed at the rate 
of 100 percent 

Space does not permit a full discussion 
of those features of the proposed Act 
which include a burdensome tax on un¬ 
distributed profits, the filing of quarterly 
returns by corporations, and the length 
of time tor which the tax becomes eilec- 
tive. Neither can we go into detail re¬ 
garding the personal exemptions which 
would be so drastically reduced as to ap¬ 
proach the vanishing point. 

It is said that 50 Senators have ap¬ 
proved the War Profits-Tax Bill, and 
while that fact does not assure its pas- 
utgt, Aetfx-payer should take every pre¬ 


caution agarnst the possibility of the 
Bill's approval by prixiuring a copy of 
It and filing strong protest with his Sciiu- 
lors and Congressnien — O. D. M. 

Fewer Farmers 

S OME people did not even know that 
this country has changed from a na¬ 
tion of farmers into one composed largely 
of city workers. Those who did know this 
fact knew it in a general sort of way only 
and probably never did imagine the pro¬ 
portion to be: one fifth in agriculture and 
four fifths in city work. Few ever gave 
much thought to the metamorphosis oi 
the reasons fur it. 

Sensational headlines are, then-foie, 
indicated. Yet the Department of Agii- 
culture recently announced quite casu¬ 
ally in one of its press notices: “Why City 
Workers Outnumber Farmers.” Not that 
we go in for glaring headlines or melo¬ 
dramatic eye-catchers We don't. But 
here is a subject to lie picked up by the 
daily press and given life and color be¬ 
fitting its importance in the American 
scheme of things. For. linked inseparably 
to It, causing it, and benefitting by it 
are American democracy and the genius 
liiat made us great, Yankee ingenuity 
and the pioneer spirit, and the profit mo¬ 
tive in free enterprise. 

Reapers, gins, combines, corn harvest 
er.s, tractors, and hundreds of other laboi - 
saving devices have given greater farm 
production with fewer farm laborers. At 
the same lime the expansion of industry 
has provided more jobs in and around 
cities. Improvements in distribution and 
processing have done their bit by assur¬ 
ing the farmer that a larger percentage 
of his produce would reach the market 
unspoiled or would reach a more favor¬ 
able, distant market, and then, perhaps, 
he processed into new forms. 

Technology and invention made pos¬ 
sible or caus^—depending on one’s way 
of looking at it—this change in a nation’s 
working habits. That, too, may sound 
matter-of-fact; yet it takes not even an 
intelligent imagination but only a knowl¬ 
edge ot the facts of history to gee bound 
up within it romance and heart-break, 
achievement and hardships. Farmers, 
themselves, provided many of the devel¬ 
opments that have improved our farming 
methods. Others who were primarily in¬ 
ventors supplied many inventions. But 
research workers, industrialists, men with 
vision to see possibilities and courage to 
carry through have done a larger job in 
developing correlative services, indus¬ 
tries, processes, and markets. Struggle 
has bcCT the keynote of the efforts of all 


these, niul ‘■oine have, indeed, suffered 
disi-ouragcincnt and poveity Yet out of 
their work has come, not simply fewei 
farmers and moie city workers, but an 
enormously improved standaiil of living 
—F. D. M. 

Toward Conservation of 
Wasted Power 

J UST as the Emily Posts of good eti¬ 
quette and best breeding have prac¬ 
tically completed the diplomatic isolation 
and military encirclement of that ill-man¬ 
nered, all-American habit of chewing 
gum with the mouth wide open, the sci¬ 
ence of psychology has extended to gum 
chewing full diplomatic recognition and 
an alliance. In a paper learnedly entitled 
"The Psycho-dynamics of Chewing,” Pro¬ 
fessor Harry L. Hollingworth, Columbia 
University psychologist, has announced 
the results of four full years of research 
on numerous chewing and non-chewing 
subjects, to prove to us what we already 
knew—that gum chewing raises the en- 
ergy quotient of the chewer He found 
that writers, for example, pressed harder 
on their pencils, while typists typed fast¬ 
er. Nervous tension decreased and habits 
such as foot tapping drained off through 
the gum. 

Without Emily Posts permission we 
have been peeking into Department of 
Commerce statistics on chewing gum, and 
we find that the industry has 26 estab¬ 
lishments employing some 2300 workers, 
uses about $15,000,000 worth of materials 
—chicle, crude gum. sugar, corn syrup, 
flavoring—in making a product having 
an annual value of about $50,000,000 
Some $75,000 worth of electrical energy 
is consumed and this represents the first 
or primary gum industry; what of the 
second? 

The $50,000,000 annual product value, 
divided by five cents, the price of a pack¬ 
et of gum, represents roughly a billion 
purchases containing about ten billion 
chews. Allowing three hours per chew, 
and assuming the brake horsepower of 
the prime mover at, say, one thirtieth 
(although some we see look more like a 
full horsepower and often sound like 
ten), we arrive at something like one bil¬ 
lion horsepower-hours of power gener¬ 
ated the nation over, each year. The pri¬ 
mary gum industry isn’t a patch on this, 
the secondary one! 

Who now will find a way to collect 
the wasted gum-power, return it to the 
gum manufacturers to be used in making 
more gum to release more gum-power, 
and so on and on—a regenerative feed¬ 
back, aimost perpetual motion!— A. G. /- 
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50 %ARs Ago in ... 


(Condensed From Issues of June, 1889) 


PIGS IN CLOVER - ‘ riif value uf lull,- inv,nii»i)s lias lia.l a singu¬ 
lar proof or maiiifeslalion lately in the great run on "Pigs in Clover,’ 
a puizle that lias, we venture to say, been Men by nearly all our 
readers, for it has alreadv made its way everywhere, . Thiee hun- 
<lred gross have been turned out daily for some time, while the dc- 
iiiaiid has not yet been met by the supply ” 

AIRSHIP—“An airship designed to be eomplctely under the control 
of the operator, and to be easily steered and piopelled in any dine 
tion, with, on, or against the wind, is shown in (he aeronipanying 
illnstraUon . , The most ptominent feature of the construction is 
a balloon made in three comparinients, the lowei one stiffened by a 



framework and supporting the second compartment, on which is 
sectired the third compartment, exposed to the action of the wind, 
and with its edges attached to the framework. A cloned basket, the 
intertor of which is partly shown, is euppeirted on the under side 
of the balloon, and contains a motive power, preferably in bicycle 
form, for operating sidewise flapping wings and central wings” 

TIES—“Assuming the entire railroad system of the I’nited States 
to be 160,000 miles, as appears from ‘Poor’s .Manual,’ with the addi 
lion of the lines in consiriKlioii during the current year, and taking 
2640 tics per mile of track, we bate in use at least 422,400,000 ties 
This estimate, large though the total appears, is under the mark, 
as no railroad uses less than 2610 ties per mile, and many of the 
toads with heavy traffic have 2816, and in a few cases more ” 

IIOBBIE.S--"Said a gentleman who had seen much of hitman life 
and was himself an enlhusiastie student at threescore years- ‘No 
man in this world can be happy without a hobby Indeed, for 
diverting our minds from the little crosses which we all have to 
bear, there is no earthly solace so healing as a subject in which we 
are intensely interested—sorncihiiig to which the thoughts may at 
any moment leciii when weary of the suggestions wi would escape 
When, in addition to being an innoeeiit diversion, ours is a useful 
study, we and our fellow mortals are alike gamers The person 
who passes through life without being an cnthiisiasiic student of 
something loses moie than he can appreciate’’’ 

NEW METAL'S—“At the last sitting of the Russian Mineralogical 
Society, K D. Chrustschofl demonstrated the existence of a new 
metal which he has just discovered, and to which he gives the 
name ruasium It approximates closely to thorium, and is one of the 
bodies whose existence was foreseen by Professor Mendelejeff 
We learn also that Dr Kriiss has named the metal which he has 
detected along with nickel and cobalt, gnoroiiim ” 


hLUME '‘It IS claimid that the recently completed San Diegu 
flume IS the most siu|K-iiduiis ever fonsiiiictrd in the world, 

being only a little short of tlurtv-six miles long . In the conise 
of the flume there arc some .'ilS trestles, the longest of thesi being 
1700 feet m length, eighty-hve feet high and containing one (|uartei 
of a million fci-l of liinibc-r .Another trestle is of the same height, 
and 1200 feet Umg, the main timbers used in both of these being 
ten by ten and eight by eight, put together on the ground and laisid 
to tin ir position by horse power" 

E'LOOD—“The appalling disaster of the bursting of the dam holding 
back the waters of Suilh E'ork lake in Pennsylvania, by which 
Johiisiown and the villages and couiiiry near it on the mam line 
of the Pennsylvania railioad wire swept into ruin, will rank among 
the gieal catastrophes of the world The English speaking race has 
never before bei-n afflicted hv a catastiophe of ee|ual moment. The' 
flood, with the adiled iionois of eonflagralinn. was dni' to the hiidden 
C8ca|K of the waters of one of the largest artificial lakes in America ' 

CRl'l^ER-“The Italian e ruisei Piemonte was described at 
the roeeliiigs of the liistiliitiun of Naval Arehitects by her designer. 
Mr P Watts During a natural draught trial of four hours' 
duration, a mean speed of 20 4 knots was attained with ubcnit 7(XX) 
melieated horse power, and daring a forced draught trial of one and 
one half hours' duratinn. a mi'asiired mile speed of 22 d knots was 
attained with a mean power of 12.700 liorges, the maximum powei 
which was inainlained fur a eonsiderahle time exceeding l.I.OfK) 
horse powe r The clisplacemeiil of this vessel is only 2,100 tons, yet she 
cariies six 6 inch ciiiick-firing guns, six 4'^j-inch quirk-firing guns, 
and a large number of smaller gun< 

( ATERPILL.ARS—“The caterpillars, which are making their tents 
earlier this year than usual, owing to the warm spring weather, 
should be looked after at once The simplest and perhaps, on the 
whole, the best way of getting reel of them is to brush off the nests 
from the trees as fast as they appear, with a long handled ronir.al- 
shaped brush “ 

TR.ANS CH ANNH,--“The English are ronteniplating an idea to 
lay down a postal tube between Dover and Calais The plan is to 
suspend two tubes of about a yard each in diameter by means of 
steel cables across the chaniifl, foity yards above the level of the 
sea Tlie steel rabies will be fixed to pillars at distanees of about 
800 yards, and in each tiihe a little railway will iiin with cars capa¬ 
ble of carrying 410 pounds m weight No parcel of greater weight 
than this will be taken, and the cost is estimated at the modest 
figure of .1,000,000 dollars” 


AND NOW FOR THE FLTLRE 

GTlie Real Truth About the Lie Deteetor—Its Pructieiil 
Limitations ,ind Possibilities, by Tlinmus Hayes Jayeox, 

('Out of the Test-Tube Gomes a .Synthetie Rubber of 
Great Promise The Story of Koroseal. 

LAn Outstanding Engineering Achievement—the Nieuwc 
Maas River Tunnel in Holland, by R. G. .Skerrett. 

f^The Great American Rite- - Tonsil Removal, So Often 
HnnecOBSarily, by T. Swann Harding. 

(TSuhstilule Motor Fuels as Developed in Europe to 
Promote National Self-Sufficiency, by Gustav Egloff 
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Fact is, a considerable part of the money you pay us for 
telephone service goes right out in taxes. 


Bell System taxes for 1938 were ^147,400,000 — 
an increase of 56% in three years. In 1938 taxes were: 

Equal to about ^550 a year per employee 

Equal to ^9.50 per telephone in the Bell System 


Equal to ^7»54 per share of A. T. & T. common stock 
BELL TELEPHONE SYSTEM 

You are cordially invited to vitil the Bell System exhibit at 
the Golden Gale International Expotilion, San Francisco 




LOW COST CURE 

FOR RADIO INTERFERENCE 


C ONVENTIONAL high-voltage pin type insulator* 
used by power companies and industrial plants 
generate radio interference at line and tie wires. This 
is due to minute arcs created at the point of contact 
between insulators and wires. In a new type of in¬ 
sulator, shown above being individually inspected in 
the production plant, a copper-oxide glaze is formed 
as an integral part of the insulator and is found to 
eliminate the minute arcing and hence radio inter- 
ference. These insulators cost no more to produce 
than do the conventional trouble-causing type- 


m 




Tlic “North Carolina,” most powerfully iirmril of all <.ipil.il ahip« now huililiiig —a (reali note in Amerirnn Kliip silhourtli 

The Future of Navies 


T hose who have prcvioualy 
read Dr. I’arket’ naval di«- 
rauiona in our pages and studied 
hit telling wash drawings, will 
welcome this analysis of naval 
design and ranslrnction pro¬ 
grams of World Powers. In the 
present article, he discusses the 
renascence of the battleship as 
a vital part of the fleets of the 
world, and in the concluding 
part, next month, takes up other 
categories. 

For many years Editor of the 
justly famous “Jane’s Fighting 
Ships” annual. Dr. Parkes it re¬ 
spected ns an authority by naval 
men the world over. His entre 
to navy deparlmenls is such, 
therefore, os to enable him to 
obtain much information una¬ 
vailable to other laymen. It fol¬ 
lows that his opinions bear coii- 
sidernliie weight. 

We consider ourselves forlu- 
note, indeed, in being able to 
present his two-part article to our 
readers. It is one of-lhe finest in 
a sequence starting. Dr. Parkes 
reminds ns, with our publication 
26 years ago of his article on and 
drawings of the Japanese Kama- 
chi and Kongo.—The Editor. 


N OW that the Naval Treaty with its 
restrictions upon numbers, types, 
displacements, and gun calibers 
has been terminated, the naval Powers 
are free to design and arm their ships 
without let or hindrance, subject only to 
certain upper limits in battleship ton¬ 
nage and gun-caliber which have been 
agreed upon by tiie European countries; 
and in a world antagonized, the arma¬ 
ment race is being pursued with the 


grim intensity of pre-war days olthougli 
with a dread foreboding in place of na¬ 


tional pride in pomp and circumstance. 
Already tm alignment of forces is 


Powers Build Larger Battleships . . . Sizes, Arina* 
inent. Armor... Use... Effectiveness... Concluding 
Discussion, on Other Ship Categories, Next Month 


By OSCAR 


becoming obviou« German), having 
kieked over ihe Versailles traces, is lK*nt 
upon the foimulinn of a pan-German 
league which sliall dominate Europe, and 
the recovery of her former overseas pos¬ 
sessions for the purpose of creating the 
necessary supply bases from which com¬ 
merce can be attacked Italy visualizes a 
second Roman Empire with domination 
in the Mediterranean Japan aims at the 
complete subjugation of China and ac¬ 
quisition of such additional territory 
now held by European nations as shall 
make her position secuie And beliiml 
it all is the necessity for foreign trade— 
trade assured by the national possession 
of great markets which may be closed 
to competitors—and sources of natural 
wealth from which the basic necessities 
of industry may be obtained without cur¬ 
rency difficulties. 

N aturally Imth Britain and France 
would be content with the status 
quo, but as the ambitions of Germany and 
Italy can only be realized at the ex¬ 
pense of these two democracies, they have 
been compelled to “look to their moats.” 
America sees the probable loss of her 
trade in the Far East—the future greatest 
market in the world—with the possibili¬ 
ties of pro-German Double in South 
America and must needs remember that 
she may become involved in defending 
her interests in both the Atlantic and the 
Pacific. And so while Japan, Germany, 
ami Italy can plan their forces with the 


PARKES 

of Naval Architet 


object of attack, Britain and France must 
visualize the fat more difficult problem of 
World-Wide defense. America, liaving 
neither overseas possessions to tempt the 
"Have-nots” nor the problem of guarding 
an ocean-borne food supply, is in the 
happier jmsition of being able to concen¬ 
trate her energies upon what is recog¬ 
nized as the best form of defense. 

Having thus outlined the ambitions— 
active or passive—of the Powers, we are 
in a position to appreciate the composi¬ 
tion of the naval forces being amassed by 
each, and such peculiarity of type or de¬ 
sign in the various classes of fighting 
ships as has been dictated by particular 
national requirements. 

At the present time, history is going 
through u phase of repetition. Fifty yeais 
ago the battleship was popularly sup¬ 
posed to have become obsolete owing 
to the growth and alleged effectiveness of 
torpedo craft, and her place was to lie 
taken by fast “protected” cruisers. The, 
later development of quick-firing guns 
enabled the big ship to assume her right¬ 
ful place as the prime unit of naval de¬ 
fense Then, for some years after the 
Woild War, her pride was again hum¬ 
bled, this time by the submarine anil 
airplane which, in combination, should 
theoretically have been able to drive the 
goliaths of the sea into impotent secbi- 
sion; but the inevitable development of 
defensive measures again assured their 
supremacy afloat, although to a more 
qualified extent. 
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Today, tlie measure of a battleship’s 
powers of defense against air and under¬ 
seas attack depends largely upon her 
displacement. Given sufficient beam, a 
ship can have enough bulges and in¬ 
ternal longitudinal bulkheads to with¬ 
stand several torpedo hits; given the 
weight of deck armor, she can be made 
to withstand heavy bomb attack. No ship 
can be made impregnable, but “the big¬ 
ger the safer” is a sound axiom, and if 
very big guns are to be carried as well 
as an adequate secondary armament, 
certainly more than 35,000 or 40,000 
tons will be necessary—at least 50,000 
tons is regarded as the constructor’s da¬ 
tum line. With such a displacement, the 
battleship will become a fantastically ex¬ 
pensive weapon, with limits to numbers 
and an undue national value attached to 
each-- loss of one meaning a catastrophe 
impossible to overcome during war. 

Can the monster battleship be leplaced 
by other types of warships—or by air¬ 
craft? So far as the British Admiralty 
is concerned, the answer is in the neg,\- 
tive In collaboration with the Air Minis¬ 
try, the whole question of relative cost 
and upkeep with a given finant ial outlay 
has been thoroughly investigated and 
they have agreed that the present cost 
of a battleship can be represented by 
43 twin-engined medium bombers, taking 
into consideration the overhead, main¬ 
tenance, replacement, and similar 
charges to moke an effective comparison 
during the life of a capital ship. 

Actually, the relative costs of battle¬ 
ships and airplanes have not, in them¬ 
selves, any bearing upon the matter If 
capital ships are essential to security, 
they must be provided; the advocates of 
air power would wish that their country 
should build no more—although other 
Powers should still continue to build 
them. If their theories turn out to be 
well-founded, money has been wasted; if 
ill-founded, the test of them would result 
in the lo.ss of perhaps an empire. 

How, then, are battleships likely to be 
employed in future warfare? In the past 
they were used: (1) on blockade; (2| to 
cover landing operations; (3) for bom¬ 
bardment; and (4) to bring the enemy 
fleet into action. Today .submarines and 
aircraft will put (1), (2), and (3) out 
of court; these duties will be relegated to 


lighter craft and the battlefleet will exer¬ 
cise its influence only as a distant cover¬ 
ing force But, whereas commerce raiding 
and convoy protection were formerly es¬ 
sentially cruiser duties, in future hos¬ 
tilities we must be prepared to sec bat¬ 
tleships let loose upon the trade routes, 
making tlie problem of commerce pro¬ 
tection increasingly difficult and com¬ 
plicated. Naval warfare will turn more 
and more upon the attack and defense of 
merchant shipping, with every type of 
vessel being employed, the batth-fleet 
playing an active or expectant part as 
the attacking forces utilize their capital 
ships as corsairs. 

T he present growth in battleship ton¬ 
nage, as shown in this present review 
of 35.000 tonners being built by the Pow¬ 
ers, is due to Japan's having withdrawn 
from the Naval Conference two ycaisago 
When she intimated her unwillingness to 
continue the exchange of naval informa¬ 
tion or to adhere to the limitations in dis¬ 
placement hitherto observed by the Pow¬ 
ers, it was generally antiripated that her 
intention would lie to enlarge hei battle- 
fleet by the construction of ships of more 
than 35,000 Ions—which was the agreed 
limit—and with her predilection for the 
heaviest guns, everything pointed to an 
increase in their carrying weapons of 
molt than 14 inch caliber In due course, 
it was reported that three or four 40,000 
tonners carrying 16-inch gun® had been 
laid down, and as neither confiimation 
nor denial of this was vouchsafed by the 
Japanese authorities, there was no other 
course open for the United States and 
British Governments but to conclude that 
this information was probably eorn-ct 
and to increase the dimensions and arm¬ 
ament of their new ships accordingly. 

On the other hand, it must he remem¬ 
bered that the Treaty also provided that 
no warship other than a capital ship 
should carry a gun of greater caliber 
than 8 inches--which precluded the Con¬ 
struction of a variety of intermediate 
types such as the German Deutschland 
and light battle-cruisers. This wise pro¬ 
vision simplified design and eliminated 
the risk of existing types being compro¬ 
mised by hybrids. But today the sanctity 
of Treaty designs no longer obtains 
Japan may have no intention of embark¬ 


ing upon a vastly expensive big-ship pro¬ 
gram. Her secrecy may be an excellent 
cover for wliat might prove a far mon- 
troublesome Treaty escape—the con¬ 
struction of “intermediate” ships. In the 
past, she has complicated the accepted 
lalegories by such ships as the 12-incli 
gun, armored cruisers Tsukuba and the 
larger Kurama of 1905; and after the 
War when introducing the 8-inch gun in 
the Kako class (1922) she initiated the 
Washington cruisers—which were neitli 
er wanted nor welromed! Today, it is 
quite in the cards that the 40,000 tonners 
are a blind and that fast, 12-inch-gunned 
ships of moderate tonnage are being built. 
If so, our troubles in Eastern waters will 
be considcrablv increased as sucji ships 
would be able to smash up the standard 
8-incli gun cruisers and escape from any 
of the 21-kni)t battleships which are at 
present available and which cannot be 
reinforced by faster capital sliips for 
some years to come. 

The American answer to the Japanese 
challenge is a i lass of six 35,000-ton ships 
of the North Carolina class now being 
iiuilt under the 1937-.38 programs. The\ 
rariy an armament of nine 16 inch and 
20 5 mill guns, with two triple turret® 
forward and one aft, with the secondary 
guns—of which eight are reported to be 
5-inch, 25-caliber anti-aircraft—grouped 
in small turrets amidships To a large ex 
lent tlipy represent the conventional lay¬ 
out oliscrved by all the Powers except 
France. Formerly, it wa.s riistomary to 
break the hull line by a deck at the 
after superstructure and space the sec 
ondary battery along the upper deck 
•side or along the superstructure deck in 
casemates. Nowadays tlie demands for 
high angle fire and wide ares of training 
have led to the adoption of small turrets 
on two levels to avoid interference. In 
the North Carohnas, four of these arc on 
the weather deck and six on the super¬ 
structure, with multiple anti-aircraft po¬ 
sitions high up on the fore and aft shelter 
decks. At the stern are two catapults with 
a hull hangar as in the Brooklyn crumets 
—an admirable arrangement if practice 
hears out theory. 

In these days when so much in forma 
tion is confidential, only a general idea of 
armni thickness is available. This indi¬ 
cates that the waterline belt is of 16-incli 
armor amidships from the fore to the 
after turrets, with a six-inch upper deck 
and a four-inch lower deck—these being 
very heavy to withstand plunging fire 
from big guns and heavy bombs. 


Italy's “Liltorio” and “Vittorio 
Veneto,” to be ready this summer— 
the first of the 35,000 tonners being 
built by the Powers. For a lime they 
will be moM formidable ships afloat 
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The designed speed is reported to be 
about 28 knots, in wliieh case, the ela<s 
■will he about two knots slowei than the 
British, French, and German 35,000 ton- 
nera. However, as they carry lO-inch 
against 15-itich or 14-inch guns and are 
specifically desigmd to meet the Japa¬ 
nese battleships of alleged greater ton¬ 
nage with 16-iiich weapons, the sacrifice 
of speed IS that which can best he afford- 
< d in a compromise of military and nauti- 
( al qualities Nowadays no figures of fuel 
capacity are officially supplied, hut these 
ships siiould have a niaxiimim of will 
over -1000 tons of oil 

As the cage mast gave way to the tii- 
jiod, and that, m its turn, has been super¬ 
seded by the hiidge-and-tower structure 
of the Idaho class, so in the .\oiih (.tiio- 
hna a new type has lieen evolved; a 
truncated cone suppoitiiig the heavy 
range-hnder which resembles the ‘‘mast’’ 
favored by the Germans Aft, theie is a 
light pole only—the remnant of a main 
mast which is now just a hindiunee to 
sky-fire. A glance at the layout of pie- 
yious battleships will show to what an ex¬ 
tent their after tripods or cages mask the 
anti-aircraft guns on any off-side ceiling, 
and the jiresent tendency is to afford as 
wide and as uninterrupted a field as 
possible to anti aiicraft defense 

In Britain, two classes of hattle.shi|i aie 
now in hand; the King George V. and 
the Lion The former, designed in atcord- 
ance with Tieaty limits, is of 35.000 tons 
and armed with 14-inch guns. No dimen¬ 
sions have as yet been published, but the 
length 18 about 750 feet as in the flnited 
■Stales’ ships; and the main armament of 
ten guns is carried iii three turrets: a 
quadruple and a twin superfiring forward 
and a quadruple aft. This is a complete 
breakaway from the Nelson layout with 
its three turrets up forward, and allows 
for a good all-’round concentration of 
fire. Instead of the customary 6-incli gun 
for secondary armament, a new gun of 
5.2-inch has been adopted. Sixteen of 
these are carried in four groups of twin 
turrets, the innci guns being raised on 
small separate superstructures. Multiple 
pom-poms are mounted on the crowns of 
B and C turrets and on platforms abreast 


of the foie funnel, which allows for wide 
arcs of sky fire Oilii-r anti-aircraft guns 
are disposed on the superstructures. On 
deck between the funnels is laid a thwart- 
ships-catiipiilt with hangars for four air¬ 
craft on each side of the fore funnel, the 
cranes for handling both aim aft and 
Isiats being stepped on the aflei super- 
si riiel me Between the end luirets, there 
IS d hell of 16 in< h dimor. tapeiing to 15 
inch, reaching up to the nidin deck, and 
ovei 11.OOO Ions of armor have been 
disiiihiiled ovei the sides and decks Un- 
offi< lol M'ports eiedil .i speed of 30 knots 
with 1.30.000 burst power 

This < lass will bt letaiiied in European 
waters wben tiny aic commissioned in 
1910 and 1911. 

I N lb. II four yessels of the Ruhelieu 
tldss, the Fieiicli have retained tlu 
chaiacleristics of the previous Dunkerque 
(26..5(H) tons, eight 1.3-incli gunsl. eii- 
larging tin hull to the 35.000 ton limit in 
oidei to carry eight 1.5-inch guns These 
are III two widely sejiaialed turrets for- 
waid, in each of which are two pairs of 
guns sejMiated by an at mot bulkhead 
-a disposition pciinitting a heavy con¬ 
centration of flic forward and just abaft 
the beam but powei less to engage an ene- 
itiy on the quiirli-i oi astein Although 
this is ailiiiiiable as an offensive dis- 
tiihiilioii of turrets, experience during 
maneuvers with the British Nelson and 
Rodniy has demonstrated its dangers, 
and in a iiinning fight with the enemy 
astern these ships were unable to letuin 
flic. 

The 1.5 6 inch guns whic-h will form 
then secondary aimanient are m hve 
tiijilc turrets, two cm each side and one 
on the centei-line ovc-i the hangar aft 
Between these are twin 3.9-ineh anti- 
airciaft guns and a larger number of 
smaller sky guns ai e distributed over the 
superstructures Four planes arc stowed 
m the hangar which extends onto the 
quarter deck, yvith two catapults. 

Nothing so imposing as the bridge- 
lower has ever been erected on any war¬ 
ship. As now contemplated, it -will be a 
huge, almost triangular, structure with 
the blilntcd apex forward carrying a 


crown of range-finders. In the British 
King George V, the lower contains the 
conning tower; m the French Richelieu, 
this IS seen rising through a two-decked 
bridge at its forward base. In the draw¬ 
ing, note the seaichlights on control 
towers abreast the funnel and the curious 
jiagoila of controls, aft, from which aris¬ 
es the main mast 

The total weight of armor is jusi over 
15.000 tons, the heayiesi propoition to 
displacement yet assigned to any capi¬ 
tal ship so far as is known From the 
forward turret to the after 6-iuch triple, 
the belt is 16-inrli with 9-inch contiii- 
uationH to bow and stern, turrets are 
16 inch face and 14-inch side armor, and 
the upper and lower armor decks total 
8 inches—a truly wonderful carapace 
against vertical attack' With hut six 
liigh-pressme boilers, the horsepower is 
155.000, giving a speed of 30 knots and 
inoie. the funnel so close to the tower 
IS likely to prove troublesome in a fol¬ 
lowing wind. The Richelieu will be ready 
in 1939, the Jean Bart m lO-lO. and 
f lemenceaii and Gascogne in 1941. 

The present rapid increase in the Ger¬ 
man Navy IS now of especial interest in 
America as the Chancellor aims at re¬ 
gaining the former colonies of the Reich 
which would allow for the development 
of naval bases on the yvest coast of Africa 
within striking distance of the American 
continent In the event of a successful 
campaign m Europe, this aim might be 
achieved, in which case an alliance with 
Japan would consolidate tlie German 
jilans to extend her interests in South 
America. For the present, there is an 
agrccinent by which the Reich limits the 
cotisti action of surface vessels to 35 per¬ 
cent of the British Navy with an elastic 
interpretation as applied to the subnia- 
nne aim. But Germany has learned by 
experience that in a short war she would 
not need to have command of the sea so 
far as surface ships were concerned; a 
big and efficient submarine fleet would 
play more havoc with the British Em¬ 
pire than a ratio of more than 35 per¬ 
cent of battleships and cruisers. And 
present-day German strategy does not 
aim at keeping a great fleet standing by 
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Tlie G«rraan 35,000 tonneni, now 
building, have immense beam and 
massive protection. Absence of main 
mast permits anti-aircraft cross-fire 


France's “Richelieu” has two quad¬ 
ruple turrets of 15-inch guns. Note 
great conning tower surrounded by 
bridgework, and huge tower most 
supporting the control positions aft 


in North Sea harbors for coast defense 
purposes. Her new capital ships are to 
he sent out in company with carriers and 
cruisers to prey upon shipping, and the 
main problem of the Btitish battle fleet 
will be to try to prevent such forces from 
slipping through the northern exits from 
the North Sea in fog and darkness 

For this reason she has given her 
Stharnhorst and Gneixrnau, just com¬ 
pleted, a speed of 27 knots, and aims at 
.30 knots or more in the 35,000 tonners 
now building. Both Germany and Italy 
are responsible for introducing high 
speed into battleships, thereby greatly 
increasing their si/.e—as speed demands 
length unless power is to he increased 
out of all proportion to displacement— 
their cost, and their individual asset 
value. The first of these 35,000 tonners, 
the Bismarck, was launched about four 
months ago and the second, the Admind 
von Tirpitz, on April 1; the third was 
laid down last year; and a fourth is 
projected and likely to be commenced 
during 19.39. They will he 792 feel long 
—40 feet longer than the American and 
British designs—with the colossal beam 
of 118 feet and only 2rt feet mean draft 
to allow for shallow North Sea work. 
Such a beam means immense docks but 
will permit of under-water subdivision 
never before altenijited, which should 
give near-immunity to torpedo attack. 

Under the Versailles Tieaty, the big¬ 
gest gun permitted in the Ceiman Navy 
was 11 inches on a displacement limited 
to 10,000 tons. These restnrfions pro¬ 
duced the famous Deutschland class, able 
to outsteam all battleships and outgiiii 
all cruisers. In the two Scharnhorsls, just 
completed, displacement was raised to 
26.500 tons to provide adequate protec¬ 
tion for a hull carrying nine 11-inch guns 
as a main armament Hence they will be 
able to work in concert with the Dcutsch- 
lands and utilize the guns already built. 

In the new 35,000 tonners there was 
no question of following the British ex¬ 
ample with 14-inch guns, and in a single 
step the Marine Amt decided to go one 
better than the King George V class now 
building. There will he two turrets fore 
and aft carrying 15-inch guns with 12 
6-inch guns amidships in foui twin- and 
four single-gun positions. Fourteen 4.1- 
tneh anti-aircraft guns are to be sjiaced 
a deck higher, six aside amidships and a 



pair aft firing over the third turret This 
arrangement makes for an undue con¬ 
centration <if small guns around the base 
of the funnel, where they are extremely 
vulnerable; it is jiossible that the catapult 
will be moved to the quarter deck to 
allow for more generous spacing of the 
smaller guns. 

The Germans favoi a moderate free- 
Iniard with a marked sheer towards the 
Isiws, and are “small-target” ships. Gear¬ 
ed turbines, in combination with Diesels 
and very high pressure boilers, allow for 
a single funnel with a broad trunk base 
around which is built a searchlight plat¬ 
form serving as a support to a light 
tripod pole mast for the radio aerials. By 
keeping the rig forward of amidships, 
the anti aircraft guns have unobstructed 
arcs of sky bearing, which is really only 
evident upon observation from the decks 
of the Scharnhorst or Leipzig 

N O details as to protection are avail¬ 
able, but it may be taken for granted 
that the armor allowance will lie as gen¬ 
erous as in their contemporaries and fully 
utilized to the last ton and maximum ad¬ 
vantage. 

After considerable delays. Italy's first 
modern battic.ships, the Littorio and Vit¬ 
torio Veneto, will be ready for sea this 
summer and their trials will lie watched 
with considerable interest as their en¬ 
gines are designed for 160,000 horse¬ 
power—^the highest ever installed in war¬ 
ships barring the U-S.S. Saratoga and 
U.S S. Lexington. This power is intended 
to realize 32 knots, and Parsons geared 
turbines have been installed instead of 
the Belluzzo type fitted in battleships re¬ 
cently reconstructed. Such a speed makes 
the category of “battle cruiser” super- 
fliinus, and is in keeping with the very 


high rales of steaming recorded by post¬ 
war Italian cruisers and destroyers. 

The four ships of tlie Litlono class are 
774 feet long with a beam of 103 feet and 
a mean draft of 28 feet, giving the stand¬ 
ard displacement of 35.000 tons common 
to all the Imtllesliips under review. The 
three liirreis liouse triple 15 inch guns, 
and at the four corners of the superstruc¬ 
ture arc smaller triple 6-inrh turrets, with 
three pairs of 3.5-inch, anti-aircraft guns 
between them. Twenty smaller sky guns 
arc carried and may be seen nested on 
the turret crowns and hangars. With such 
an armament and speed, there has had to 
lie some sacrifice in protection so that 
the mam belt is reduced to 9 to 12-inch, 
and the turret and deck armor should be 
proportional to this. 

The foremast is a cone crowned by the 
big range-finder and surrounded by 
bridgework, with an unusually heavy 
tiijiod aft currying searchlights and anti¬ 
aircraft guns; abreast the fore funnel are 
the hangars, with catapults along the 
edge of the boat deck amidships. Italian 
constructors now favor two funnels when 
possihll-, as a bad hit on a single stack 
would seriously affect furnace draught 
and these two ships, with the Roma and 
Impero now on the stocks, will have the 
same general profile as the four recon¬ 
structed Cavours, the funnels being of 
unequal height with cutaway black caps 
which are said to assist in keeping the 
fire control clear of smoke in a follow¬ 
ing wind. 

Presumably intended for hit-and-run 
operations, the four ships of the Littorio 
class will present a very serious problem 
in the Mediterranean although it is 
anticipated that Italy will depend upon 
small craft rather than expose her bat¬ 
tleships to th6 risks of a fleet action. 


How Metals Relax 


Research Engineers Demonstrate that Met¬ 
als Stretch and Lose Their Grip with Time 
and High Temperature 


S TEEL bolts and rivots creop and re¬ 
lax, research engineers have reported 
at the conclusion of a three-year in¬ 
vestigation at the Westinghouse Research 
Laboratories. 

The investigators have invented an au¬ 
tomatic relaxation machine which deter¬ 
mines within a few hours how much 
metals will relax in many years. Engi¬ 
neers A. Nadai and John Boyd have been 
heating, stretching, and "relaxing” cop¬ 
per and steel to discover how and why 
holts eventually lose tlieir grip under 
high temperatures. 

This habit of metals to relax has long 
been a problem in great steam tui bines 
where heat is converted into power to run 
the machines of the modern world. The 
problem comes closer home to the aver¬ 
age person when the garage man finds 
that the bolts in the motor head of his 
automobile are loose. The unseen cause 
of the loosening is creep and relaxation 
resulting from the heat of the automo¬ 
bile engine—two phenomena characteris¬ 
tic of all metals, particularly at elevated 
temperatures. 

“So far as we know, there exists no 
metal which does not display this de¬ 
formation characteristic,” observed Dr 
Nadai. “If sufficient time is allowed, all 
metals and any other solids will creep or 
deform under continuous loads, even at 
low room temperatures,” 

When an engineer designs a steel 
bridge, he can calculate the stress and 
strength of the steel and know how his 
bridge will be able to carry a definite 
load 100 years from now. But when an 
engineer designs a steam turbine, he 
must take the effects of heat into consid¬ 
eration because the temperature will de¬ 
termine the effective life of his machine. 
Temperatures have steadily climbed up¬ 
ward b modem steam turbine applica< 
tions until today the steam pipes of a 
turbine in a modem centra! power sta¬ 
tion start to glow at heats of more than 
1000 degrees, Fahrenheit. 

But if the steel used does not creep 
more than one one-hundred-millionths of 
an inch during every hour of the life of 
the steam turbine, die engineer is satis¬ 
fied that its life expectancy will meet 
present pr|otical requirements. This 
“permissible'* amount of creep figures 
out to be one one-thousandth of an inch 


over a period of ten years. 

When a boll lightened 
inlo place, it i- actually 
-.tretched in the tightening 
procf'-s Vince a slre«K some- 
liniCH os liigh as 60,000 
pounds to the square inch 
is applied While held in 
this position the bolt is not 
permitted to contract but its 
stress graduolly decreases; 
that IS, the bolt relaxes its 
hold in time. 

Consider a spring as an¬ 
other illustration. When it 
IS stretched out and released. 

It springs back to its normal 
position But if the same 
spring IS stretched and then 
heated at a high temperature, it will not 
spring all the way hack to its original 
position It has been permanently de- 
foiiiied and Us elastic strain has been 
giadually transformed into a permanent 
plastic strain or deformation. 

The investigators used copper bars in 
attempts to discover the secrets of relaxa¬ 
tion. They si-leeted copper for the first 
tests liecause of its importance in elee- 
Irieal machinery and its purity as a 
metal. They loaded the test pieces with 
weights, maintained the teniperuturo in 
the room at 77 degrees, Fahrenheit, and 
charted the amount of stietch. 

N ext, identical lest buis weie placed 
in a relaxation machine wlieie, this 
time, the load was automatically light¬ 
ened to maintain the bar at a constant 
length. It was discovered that the results 
of the creep test and the relaxation test 
could be closely correlated. Thus it is 
possible to predict the rapidity of cop¬ 
per’s relaxation at room temperature by 
studying the creep, or vice versa. 

At room temperature, copper will hold 
its own for a good many years without 
appreciably losing its grip. On the basis 
of these tests, the investigators calculated 
that a copper bar starting with a stress 
of 19,850 pounds to'the square bch 
would relax only to 12,600 pounds of 
stress in a 20-year period, provided the 
temperature did not exceed 77 degrees. 

But at a temperature of 350 degrees, 
Fahrenheit, copper would relax from 
19,200 pounds stress to 2000 pounds diir- 



Examination and adjustment of electrical con- 
lads of the unique automatic relaxation machine 


ing this same period. The relaxation was 
so rapid that the test bar would be un¬ 
loaded perhaps after a few minutes if the 
temperature were shot up to 500 degrees, 
Fahrenheit. 

Even steel, much harder than copper, 
would relax 60 percent from an initial 
stress of 11,750 pounds if maintained at 
a temperature of 8.50 degrees for 20 
years, the tests disclosed. 

.Several additional experiments showed 
that hy frequently retightening a steel 
Iwll w’hen it hccanic loose, it was possible 
to strengthen it and increase its resist¬ 
ance to relaxation. 

These discoveries have convinced Dr. 
Nadai that “our engineers must find the 
new laws” underlying the phenomena of 
creep and relaxation, “if the engineers 
are to continue their steady advance in 
making steam turbines ever more effi¬ 
cient power producers.” He pointed out 
that “the theory of elasticity is the base 
of all engineering design now taught in 
the schools, but no adequate theory of 
creep yet exists.” 

Both men expiessed confidence that 
the invention of the automatic relaxation 
machine is a step toward creation of such 
a theory. The apparatus is so designed 
that a metal test sample is weighted by a 
spring which is stretched by a worm drive 
•connected to a motor. While an electric 
furnace heats the test piece, sensitive 
electric contacts operate the motor to 
adjust the load and maintain the sample 
at a constant length despite tlte stretch¬ 
ing of the metal. 
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Controlling 




T he nictliod l.y ivh.cli usti..nomoi-, 
di'.coveied helium on the sun hefoi< 
It was known to exist on the eailli 
has been pul to work to hi Ip make hetlei 
alloy iron and steel in the Ford Motoi 
Company's foundry. The method is spee- 
trographic analysis, and it enahles tin 
metdllui gists to know that each * heat" 
of the metal is right before it is pouii <1 
The new analytic method has been in 
opeidlion long enough to sliow that il 
IS both faster ami moie aeeuiale than 


the clieiiiital method it supplemiTils. It 
quickly shows the impoitant elements in 
each heat and the proportions of each 
This permits closei eontiol ovei the 
molten foundry iron and stoel, and means 
that uniform quality is constantly mam- 



The liny raslirig is quirkly rooled and removed fioii 
the mold, .mil a I'oniplrle reioid then made of i 


It each * heat" Asked to explain the basis of the 
e It IS pouiiil method, one of the metallurgists pointed 
)d bus been in out that salt thrown on a flame causes it, 
• show that il bteause of the sodium it contains, to 
aeciiiate than hum with a yellow color. 

“When burning, each of the otliei ele¬ 
ments lias a characteristic coloi, al- 
I though many of these colors are invisible 
to the human eye,” he said. “To be able 
to ‘see’ ilie coliirs—and in that way iden¬ 
tify the metals in an alloy—we burn the 
alloy m a spaik-gap and, with a piisin, 
break up the light it gives off into a 
‘rainbow,’ or series of spectral lines. 
We photograph this pattern of lines By 
studying tlie photograph we learn wlial 
metals are piesenl in the allov. By 
measuring the density of the lines hy a 
very delicate niicroplioioinetei we ran 
tell the proportion ol each clement.” 

For routine analysis in the Fold 
foundry, a foundryniun pours a special 
little casting which is sped about 1600 
feet to the spectrographic laboratory in 
a pneumatic tube like those us<‘d in de- 
paitnient stores to transfer change A 
laborulorv assistant grinds one end to 
make It bright, and inserts the sample in 
the 40,000 volt spark gap 
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Complete Analysis of Industrial Iron, Steel by 
Spectrographs . . . Made During the “Heat” in Few 
Minutes... Necessary Alloying Elements Then Added 


Light from the spark-gap goes into the 
spectrograph, where the prism breaks it 
up into the spectra mentioned above. The 
photograph is quickly developed and 
then analyzed in the microphotometer, 
which was especially developed, by an 
application of the “electric eye” prin¬ 
ciple, for the work. Within 10 minutes, 
or even less, from the time the sample is 
poured, the report has been sent back 
through the pneumatic tube to the 
foundry foreman. He then orders silicon, 
(lironiium, copper, molybdenum, manga¬ 
nese, or nickel added in just the quanti¬ 
ties needed to bring that heat precisely 
up to specifications. Then it is poured 

I N addition to close control of quality, 
the spectrograjiliic method opens up 
new avenues for research into the char- 
acteiistics of metals. It also gives the 
metallurgists a swift method for identify¬ 
ing unknown elements in a mixture and 
performing similar jobs which are often 
extremely tedious by chemical methods 
of analysis. 

As done in the Ford spectrographii 
laboratory, nine samples may be ana¬ 
lyzed simultaneously for six different 
elements, a total of 54 quantitative de¬ 
terminations, all in a few minutes. The 
great value of this speed, in a foundry 


that pours seveial hundred tons of cast 
iron and ca.st alloy steel a day. is obvious. 

Practical application of the spectro- 
giapiiic method to routine control of 
foundry output was the woik of Messrs. 
H B. Vincent and R. A. Sawyer of the 
department of engineering research of 
the University of Michigan. Its first 
foundry application was in the Campbell, 
Wyant & Cannon Foundry at Muskegon, 
Mulligan; and expellence gained in the 
operation thcic, dictated the changes and 
improvements incorporated in the Ford 
spectrographic laboratory It is the 
world’s most advanced laboratory 

Of particular interest to photugrapliic 
fans IS the method used for drying the 
plates on which the spectial lines are 
photographed. Time for processing the 
jilates. of roiirse, must be held to a mini¬ 
mum if the speed of the method is not 
to be largely lost in the dark room. A 
high contrast, fine-gram plate is used. 
After a quick trip through the develop¬ 
ing and fixing tanks it is rinsed in dis¬ 
tilled water, making sure no minerals 
which might affect the density of the 
spectral lines remain. It then is dried in 
about 30 seconds in a special “toaster” 
consisting of an eletliic heating clement 
and a blower, and sent to the mieioplio- 
tometer foi analysis 
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Percentages of elements are quickly computed 
a report sent to the foundry to guide the fore 
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The spectrographic plnle is then 
examined in ii micropholomeler 










Relativity- 


Profenxor Einstein iit home in his study 


{Pan Ont) 

The Special Theory 

T wenty years ago, the world, emerg¬ 
ing from that cataclysm in whose 
dark shadow it is even yet engulfed, 
was electrified by the predictions of a 
scientific theory of unparalleled bold¬ 
ness, the general relativity theory of 
Albert Einstein. Hailed as a revolution¬ 
ary theory, in a field in which heterodoxy 
then seemed to entail no objectionable 
sociological implications, it constituted 
for many a pleasant escape from the 
war’s sordid aftermath of recrimination 
and disillusionment. Public interest in 
relativity and its spectacular astronom¬ 
ical consequences was heightened by the 
journalistic fable that there was, accord¬ 
ing to its author, but a handful of spe¬ 
cialists capable of understanding the 
theory—a fable branded by Einstein him¬ 
self as one “invented as a consolation for 
those loo lazy to think!” A hundred 
books and a thousand articles—a good 
majority designed for the consumption 
of “the man in the street”—were written 
before public interest waned in favor of 
Tutenkliamon and things Egyptian, a fad 
more easily adaptable to the fashions of 
accoutrement and coiffure. 

But those who followed more closely 
the development of the general theory of 
relativity knew that behind it lay Ein¬ 
stein’s 1905, or special, theory—the his¬ 
torical, if not the logical, background of 
the more spectacular theory of gravita¬ 
tion. In many ways of greater importance 
for the general body of physicsd knowl¬ 
edge, the special theory was the logical 


outcome of decades of con 
flict between the classical 
mechanics and the growing 
Iwdy of optics and electro¬ 
magnetic theory. Strange as 
It seemed at first, with its 
surrender of the concept of 
absolute simultaneity, it un¬ 
derwent a -steady develop¬ 
ment and clarification in 
the decade following its in¬ 
ception. The striking para¬ 
doxes to which it gave rise, 
most illuminatingly resolved 
during this period by the 
revolutionary space-time 
geometry associated with the 
name of its distinguished ex¬ 
ponent Minkowski, seem to 
have attracted but little at¬ 
tention outside the circle 
of scientists who concerned 
themselves with fields di¬ 
rectly affected by the theory. 
By 1918 the special theory 
was firmly established on the solid base 
of experimental findings, and, although 
logically mdependent of the general the¬ 
ory, It was thoroughly incorporated as 
a special case into the latter more em¬ 
bracing doctrine. It, too, then came into 
its share of general interest, especially 
in view of its renunciation of the abso¬ 
lute time so universally employed by its 
predecessors, and the paradoxes—such 
as that of the traveling twins—to which 
this renunciation gave rise. 

What, then, has been the fate of these 
two theories during the past two dec¬ 
ades—the special theory itself, and the 
more inclusive theory of gravitation? 
What of the speculative theory of the 
“expanding universe,” which has been 
grafted onto the general theory during 
this time? And what credence is to be 
given the vitriolic attacks launched re¬ 
cently on the theory and its author by 
those fanatics who would reform phys¬ 
ical science along the lines laid down by 
political or racial dogma? To answer 
these questions and, more, to follow the 
unfolding of these theories during the 
past 20 years, is the purpose of this 
article. Let us begin with a review of de¬ 
velopments in the special theory, as the 
question of its validity is quite inde¬ 
pendent of the validity of the later gen¬ 
eral theory—although the converse of 
this statement u not true. 

First, we consider the status of the 
historical Michelson-Morley experiment, 
which has undoubtedly served, more than 
any other single experiment, to initiate 
that train of thought which was to cul¬ 


minate in the special theory of relativity. 
As pointed out by Maxwell in 1878, if 
light is propagated through a station¬ 
ary ether with a constant velocity, then 
the motion of an observing apparatus 
through this medium should give rise to 
optical effects which would, in principle 
at least, enable the observer to determine 
his velocity with respect to the ether— 
light should under these circumstances 
take longer to travel a given distance 
down the ether stream and back than to 
travel the same distance across and back, 
a discrepancy which should be observ¬ 
able with the aid of a suitably designed 
apparatus for the detection of interfer¬ 
ence between the two re-united beams. 
And, since the Earth is traveling around 
the sun with a speed of 30 kilometers per 
second, in the most unfavorable case its 
maximum velocity relative to the hypo- 
stacized ether must be at least thjs 
large—unles.s the ether is substantially 
entrained by the matter composing the 
Earth, in which case there would be great 
difficulty in explaining the well-known 
phenomenon of aberration of light from 
the stars. In spite of the minuteness of 
this “second order” effect—depending 
only on the square (ti/c)^ of the ratio of 
the velocity v of the observer to the veloc¬ 
ity c of light—its detection seemed well 
within the range of observational tech¬ 
nique. Experiments on this effect at the 
Case School of Applied Science in Cleve¬ 
land, carried out by Michelson and Mot¬ 
ley in 1887 and by Motley and Miller 
around 1905, failed to reveal this pre¬ 
dicted effect; their results were, at the 
beginning of the period covered in this 
report, generally taken as a confirmation 
of the theory of relativity, according to 
which there should be a null-effect. But 
in 1925 D. C- Miller announced that a 
careful repetition of the experiment on 
Mt. Wilson showed, not the predicted re¬ 
sult, but One which he could explain only 
by assuming that the solar system was 
moving some 200 kilometers per second 
through the light-bearing medium, and 
that this medium was entrained by the 
Earth to such an extent that the relative 
velocity in the interferometer house on 
Mt. Wilson was reduced to a mere 10 
kilometers per second. As such an effect 
would be extremely diflScuIt to explain 
by a modification of the classical theory, 
and presumably impossible on the rela¬ 
tivity theory, tlie question of its existence 
became of great importance. 

1 ATER experiments Kennedy and 
J Mkhel^ on Mt, Wilson and Joos 
in Jena failed to show the effect, ahhough 




20 ^ARS After 

An Evaluation of the Achievements of the Special 
and General Theories of Relativity During the 
20 Years which Have Elapsed since the First Direct 
Observational Test of the General Theory 

By H. P. ROBERTSON, Ph.D. 


the apparatus employed by the former 
and the latter should have been capable 
of detecting a relative velocity of as lit¬ 
tle as one kilometer per second' Miller’s 
suggestion that this null-effect might be 
explained by assuming that the more 
substantial housings in which these ex¬ 
periments were performed might be re¬ 
sponsible for a further entrainment of 
the ether, seems untenable in view of tlie 
most simple and ingenious experiment 
performed by Hammar of Idaho in 1934. 
Hammar reasoned that such an explana¬ 
tion would lead to an easily detectable 
“first-order effect” (depending on the 
ratio f/c itself) if one arm of the inter¬ 
ferometer were encased in a heavy tube; 
with such an apparatus, capable of show¬ 
ing a differential entrainment of one 
kilometer per second, no such effect was 
observed. That the highly mystifying ef¬ 
fects predicted by the Englishman Hicks, 
Cartmel of Montreal and others, due to 
imperfect alinement of the appaiatus. 
are in fact spurious was shown by the 
more complete analysis published by 
Kennedy in 1935. The bulk of the evi¬ 
dence is thus directly in favor of the 
null-effect, and hence indirectly in favor 
of the relativity theory, although a com¬ 
pletely satisfactory explanation of the 
outstanding exception, the Miller experi¬ 
ments, has not to date been given. One 
interesting possibility which has been 
suggested is that Miller did not ade¬ 
quately allow for magnetostriction, due 
to the action of the Earth’s magnetic field 
on the interferometer base, but to my 
knowledge no independent analysis of 
the data, with this feature in mind, has 
been carried through. 

A DIRECT confirmation of the valid¬ 
ity of the second order term in the 
relativistic expression for the Doppler 
effect was announced last spring by H. E. 
Ives of the Bell Laboratories. By an in¬ 
genious arrangement of mirrors Ives was 
able to observe the Doppler shift in an 
oncoming hydrogen beam, and at the 
same time shift due to the recession 
of the Mine beam; on comparing the cen¬ 


ter of gravity of these two shifted beams 
with the undisplaced line, the predicted 
term was verified, altlinugh the displace¬ 
ment was just about at the limit of the 
resolving power of the optical system. 

Surprisingly enough, the keen analysis 
earlier last year by Zahn and Specs, of 
Ann Arbor, of the fundamental experi¬ 
ments of the German physicists Buch- 
crer and Neumann, long accepted as 
establishing the relativistic variation of 
mass with velocity, shows that they actu¬ 
ally prove little more than an increase 
of mass, as the resolution in these older 
experiments is too poor to give quanti¬ 
tative results. Because of the general 
belief in the validity of these original 
experiments, little, if any, advance in this 
ilirection has been made since their per¬ 
formance—with the result, as empha¬ 
sized by Zahn and Specs, that “in view 
of the bindamcntal importance of such 
experiments it seems that much is left to 
lie desired.” It is to be hoped that this 
challenge will soon be met, and that, with 
the aid of modern technique, we shall 
obtain a surer knowledge of this effect 
for particles of high velocity. 

Another result skirted upon by electro¬ 
magnetic theory, and more definitively 
expressed by relativity, is the equiva¬ 
lence of mass and energy. This effect, 
which has long been speculated upon as 
a possible—perhaps the only possible— 
source of stellar energy, has been em¬ 
ployed as one of the most important the¬ 
oretical tools in the recent developments 
in nuclear physics. The consistency of 
the modern table of atomic weights, usu¬ 
ally given to four places after the deci¬ 
mal point, under nuclear transformations 
may be regarded as a most valuable in¬ 
direct confirmation of this equivalence. 
This growing body of knowledge gives 
great promise of yielding an evolution¬ 
ary interpretation of the main features 
of the Russell diagram relating the 
luminosity of a star to its type—a 
promise the fulfillment of which has 
been materially furthered by the re¬ 
cent work of Bethe of Cornell, and 
of Gamow and Teller of George Wash- 


‘DROFESSOR Einstein pnb- 
* lished bis special theory of 
relativity in 1905, but the public 
did not discover it. He published 
bis general theory of relativity 
in 1915, but the world was pre¬ 
occupied with its Futile Quarrel 
and again failed to give notice. 
An eclipse of the Sun that took 
place on May 29, 1919, first fo¬ 
cused press and public’s thoughts 
strongly on relativity, because 
this afforded the first actual 
observational check on the gen¬ 
eral theory. This present month, 
20 years after that pivotal date, 
is chosen to offer our read¬ 
ers an estimate of the present 
status of relativity. The author 
has specialized in this branch of 
mathematical physics. 

—The Editor 


ington. Thus the former would consider 
the stars of the “main sequence” as fed 
by the energy liberated on the combina¬ 
tion of protons and electrons into an 
a-particle, the by-product of a lengthy 
chain of nuclear reactions involving 
carbon and nitrogen. 

Finally, the greatest single triumph 
of the special theory during the past 20 
years is its immense importance for the 
theory of atomic structure. At the begin¬ 
ning of this period it was employed, with 
great success, by Sommerfeld of Munich 
to explain the observed fine structure of 
the hydrogen spectrum. This was fol¬ 
lowed by the seven lean years prior to 
the development of modern quantum 
mechanics, in which the attempt to ex¬ 
plain the structure of other spectra was 
frustrated in large part by the fact that 
the alkali doublets, whose separation was 
of the same order of magnitude as this 
relativistic effect, could for other com¬ 
pelling reasons not be so interpreted. 
The resolution of this dilemma by the 
semi-empirical introduction of the elec¬ 
tron spin, by the Dutch physicists Uhlen- 
beck and Goudsmit, and the derivation 
by Dirac of Cambridge of the spin from 
accepted principles of quantum and rela¬ 
tivity theories alone, constitutes one of 
the greatest chapters in atomic theory. 

I N view of these developments one may 
say that at present the special theory 
of relativity is one of the most thoroughly 
accepted and most firmly established 
doctrines of modern physics. It has per¬ 
meated the fields of mechanics, electro¬ 
magnetism (includmg optics) and atom¬ 
ic physics; while it may appear desirable 
to have further direct checks on the 
validity of its mechanical aspects, a devi¬ 
ation from the predicted effects would 
constitute a most puzzling—and, at least 
temporarily, distressing—joh for mod¬ 
ern physics. 

(Part Two —The General Theory —will 
appear in July) 





Railroading’s Latest Chapter 

.. 

_ 1.1111 

suflicicntly heavy mam linetraflic to just¬ 
ify the expense of cre< ling and maintain¬ 
ing a costly overhead jiowei system. 

Steam’s latest impoitant competitor 
came along in 1934 in the form of the 
Diescl-electric locomotive and Diesel rail- 
car In that year tlie Chicago, Burlington 
and Quincy Railroad put its lightweight, 
articulated Zephyr into service between 
Kansas City. Omaha, and Lincoln. In a 
short time, the Dicsel-electric locomotive 
became synonymous with speed and mod¬ 
ernity in rail transportation. The sleek. 



TEAM IS riding the raiN in a new 
manner' 

Instead of direefly driving the 
wheels, as it has done in recijiriK ating 
steam locomotives for the past century, 
steam has been harnessed to function at 
iiicicasid temperature and pressure 
ihrougii small but amazingly powerful 
turbines installed in a locomotive And 
the turbines—little brotheis to those in¬ 
stalled in modern power plants thiough- 
oiit the country—lolatc geneiators to 
furnisli the energy for clecliic motois to 
drive the locomotive 

This IS tlie radically n<-w sleum-electrie 
locomotive built by the C.tncral Ehctric 
Company for Union Pacifit’s fast pas¬ 
senger servKc between Chicago and the 
l’u( die coast It ran haul a 12-rar puss< n- 
ger tiain over the 2 2 peicent grades en¬ 
countered on that run and will operate’ 
safely at speeds up to 125 miles pei lioui 
It will do twice the work of the tonve-n- 
lional steam locomotive for the same 
amount of fuel. The first lot omotive of its 
kind in the world, the steam elc’ctiie 
locomotive introduces another type of 
motive power to rail transpoitation, and 
opens a new chaptei in the romance- 
studded history of American railroading. 

lust ten yiais moic than a century ago, 
Horatio Allen, who had been at the throt¬ 
tle of the Sluurbriil^e I.wn on its first 
trial run in this country, summed up a 
rcpoit to the .South Carolina Ilailioad on 
the respective economies of steam loco¬ 
motives and horses with tlie following 
words • 


■‘There is no reason to expect any ma- 
teiial improvement in the breed of 
horses, while in my judgment, the man is 
not living who knows what the breed of 
the locomotive is to place at command.” 

The ‘bleed” of the locomotive has 
certainly lived up to and far outdis- 
lunced the possibilities foreseen for it 
by Allen And liis eomment is still tiiie 
of any type locomotive in service today 

S TEAM transportation, introduced to 
this country by the imported English 
Sloiii bridge Lion in 1829, still provides 
the mainstay of motive power for the 
Ainencaii lailroads Of the 45,000 loco- 
inotivc’.s now in servic’e in our country, 
all but a small percentage of them are 
of the reciprocating steam type Since 
the De U'llt Clinton hauled its first ti am 
on August 9. 18.11 ovc-r the 17 mile’s be-- 
tween Albany and Sclienc-ctacly in the 
time of one hour and '\5 minutes, con¬ 
tinuous development and improvement 
of the steam locomotive has bc’cn taking 
place. 

It was not until 1895 that a new tvpe 
of motive’ powei appeared on the’ sce’nc 
to ehallenge the rc’ign of steam in rail 
transportation In that year the Balti¬ 
more and Ohio began operating the first 
standard railway electric tiunk line At 
the time theie were many who predicted 
the elc’Ctrie locomotive would soon re¬ 
place the then well-establisheil steam 
locomotive- But it soon hecame appar¬ 
ent that the electric locomotive coulel he 
used economically only where there was 



Intcrioi of the I'oh sliowinK simplir- 
ity of I’unlroh and opeiator's chair 

richly appointed Pullmans and passen 
ger coaches which were flashed across 
the country by Dlesel-clcctric locomo¬ 
tives quickly raptured the imagination 
of the American public Air condition¬ 
ing, introduced at about the same time 
and included as standard ctpiipmcnl on 
all of the newly built Dicsel-electrir 
trams, made them ever more popular 
Here was leal compi’tition for the time- 
honored non horse' .So real was it, in 
fdcl, that immediate steps were taken to 
maintain the prestige of tlie steam loco¬ 
motive. 

In 19.15, two streamlined steam loco¬ 
motives were piodnccd to pull the “Hia¬ 
watha” trains bet ween'Chicago and Min¬ 
neapolis at greatly increased speeds. Now 
streamlining has become the fashion in 
steam as well ns Diescl-elcctric locomo¬ 
tives, and of the 43 streamlined locomo¬ 
tives jiroduced in 1938, 25 were steam, 
18 were Diesel-electric. 

The biggest advantage of the Diesel 
is its high availability. It can be main¬ 
tained in continuous service for longer 
periods than the steam locomotive with¬ 
out stops for rest and overhauling and 
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Steam and Electricity Co-Starred . . . New locomo¬ 
tive Has Advantages Over Present Motive Power 
. . . Thermal Efficiency High . . . Unique Features 

By C. P. FISHER, Jr. 


I an travel jjrealer distances witlmiit slop 
liina for fuel oi water The tost of Dies, 1 
>peration wtll not exceed two third' of 
lhat for an equivalent steamer 

Rut initial cost still favors the steam 
locomotive It I o'ts only one quurtei to 
X thud till delivery pine ol a Diesel 
I lectric of tqual power and spied Tin 
Diesel, howt vcr, has (greater trai tive cf- 
foit at low speeds For that leason it has 
heiome extremely popular in switi hmn 
.eivice on lailioads and in industrial 
plants. 

No comparison is available as yet on 
I he operatinj; oi maintenance costs of 
the new steam-eleetru and Diesel-electiic 
types of locomolives. hut it is expeited 
lhat tliosi of the former will he lower 
rile steam-i lectiic locomotive has its fuel 



fid into a flic hox latlier than into a 
(oni bust ion en^'iiie and for that reason 
(an hiirii a very low-cost petioleuin, 
known as ‘ hunker C” oil 

In essence, the steam-elei (i ic locomo¬ 
tive combines the inherent ailvantages of 
Inith till leciprocating steam locomotive 
.ind the 'tidight electrii locomotive, pill' 
the reliability, efficiency, and compail- 
iiess of till steam tuibmc, a prime movci 
pi lived hevond a doubt in thousands of 
cenlial stations The 'team turbine has 
no reeiprocating parts, no lubrication dif- 
liculties, and when pioperly applied is 
most effii lent in the use of fuel It is thus 
combination of the proved advantages of 
the steam loconiolive, the electrical loco¬ 
motive. and the steam tin bine which 
makes the sieam-elei tiic loeomotive most 


D I^'CU'ssION.S of plans foi building 
the steam 1 lei tiic locomotive were 
taking plai e even before the Die.sel-elei- 
till loioniotive loomed as a factoi in the 
liaii'poilalion iiidu'tu Space limita¬ 
tions presented one of thi principal pridi- 
leiiis 111 building the steam electric loco¬ 
motive A steam tin bine for a power 
plant might sprawl out to any ruasonable 
pi opoiturns, but there were definiti limit¬ 
ations in building one to generate power 
in a locomotive l.oi oniotives’ dimensions 
arc nstricted bei au«e of clearance le- 
quirements of liridgi s and tunnels 
1 I ngth i annot cxi eed that point at whii h 
Ilexibilitv for loiinding iiiivcs is lost 


1 I’acihc steam electric loc 
i't.s of two identical uni 


each 90 feet 10 inches long, weighi 
.5.30,000 pounds, and rated 2500 hon 
powei Each is complete in itself and m 
lie opeiated individually as an ini 
pendent locomotive, or the two may 
operatid in multiple under the cont] 
of a single operator A.s an inciden 
point of inti rest, this is the first tii 
in the world that two steam powered loi 
motives have been o[)erated in multi] 

The sidi s uml loof of each unit t 
of sheet aluinimim, eliminating unir 
essary weight, although the noses of t 
r.ihs are of ordinary caibon steel T 
eah-framis are built of high-stienj 
steel tuhiilai members 

Each motive power unit not only si 
jdies the rated 2.500 horsepower for tri 
tion put poses, hut also supplies the pi 
er for auxiliary electric power throuj 
out the tram, as well as the steam 
heating the Hailing coaches. 

The mam turbine set of each cab 
self-contained with high- and lovi-pi 
sure units mounted on a common bi 
(/'/enie turn to page 388) 



('.ompact arrangement of the eqiiipiiiei 
electric locomotive. By the numbeis- I 
7-^, main generators; 9, alternators; It 
rharging set; 13, main control rontiici 
boiler; 18, higlwpressure main turbine; 










SuLFANILAMroE AND SuLFAPYRIDINE 


Now that Enough Time has Elapsed to Permit Calm 
Estimate of These Newly Developed Drugs, How 
and Where do They Stand in the World of Medicine? 

By BARCLAY MOON NEWMAN 


G reat discoveries in chemotherapy 
• are rare. For all the prodigious ef¬ 
forts spent in the attempt to dis¬ 
cover drugs having marked action in 
germ diseases, today there are only a few 
great specifics, such as quinine for ma¬ 
laria and the arsenical fur syphilis. 

We must then regard recent progress 
in the development of powerful chemo¬ 
therapeutic agents as the opening of a 
new era. Within less than four years, 
two chemical agents of outstanding value 
to medicine have been introduced. 

One, sulfanilamide, has gained estab¬ 
lished application in treating, often cur¬ 
ing, a number of acute infections caused 
by particular strains of bacteria—the 
so-called beta hemolytic streptococci of 
erysipelas, childbirth infections, blood 
infections (septicemia), septic sore 
throat, meningitis. And it has revolution¬ 
ized the treatment of gonorrhea. It may 
or may not turn out to be beneficial in 
certain types of pneumonia, though con¬ 
servative investigators are doubtful. 

The other, sulfapyridine, a derivative 
of sulfanilamide, already appears to 
rival, if not surpass, sulfanilamide’s 
established values. Moreover, in severe 
infections caused by that most common 
pus-producing organism, the golden- 
yellow staphylococcus, sulfapyridine has 
unique effectiveness. In pneumonia, de¬ 
spite press and radio publicity, sulfa 
pyridine’s future is unknown, though 
promising at present. English clinicians 
are far more optimistic. Yet the new 
rabbit and horse serums must remain 
the most effective pneumonia treatment. 

HETHER or not pneumonia ther¬ 
apy is advanced through these new 
drugs, both of them are specifics of rare 
importance. The discovery of siilfapyii- 
dine so soon after the introduction of sul¬ 
fanilamide indicates that in this group 
of chemical compounds we have mole¬ 
cules exhibiting priceless physiological 
activity. Where one derivative of sul¬ 
fanilamide IS so potent, there must be 
other derivatives as powerful in their 
therapeutic action, not only against the 
bacteria already brought laigely undei 
control but against othei germs. Study 
of sulfanilamide and its km molecules 
brought sulfapyridine. Further studies 
will probably give man additional weap¬ 
ons against Ins subtlest enemies. 

The existence of tlie sulfanilamide 
(para-amino-beiuene-sulfonamide) mole¬ 
cule was discovered in 1908, by dye 
chemists. In 1913, the possibility of using 
such dye molecules m chemotherapy was 
suggested, and a number of these sub¬ 


stances were subsequently found to have 
limited value as anti-bacterial agents. 
In 1935, German scientists, guided* by 
C. Domagk, determined that prontosil, 
which contains the sulfanilamide struc¬ 
ture, is effective in streptococcus infec¬ 
tions in mice. The use of prontosil was 



Some of the bacteria against which 
the new drugs make successful war. 
The bacteria are the tiny dots 


promptly extended to man, in clinics 
throughout the world. Finally, the most 
active fragment of prontosil was shown 
to be para-amino-benzene-sulfonamide, 
or sulfanilamide. Prontosil and a deriva¬ 
tive, neoprontosil, however, do seem to 
have certain unique applications in this 
field, where sulfanilamide and sulfapyri¬ 
dine are not quite so efficacious, and also 
are consider^ by most investigators to 
lie as valuable in general as the less com¬ 
plex molecules. 

There are three forms of bacteria: 
rods, spirals, and globules—all micro¬ 
scopic. The globules are cocci. Cocci 
which characteristically multiply so as to 
produce chains of globules are strep¬ 
tococci. Staphylococci are those forms 
which reproduce so as to give rise to 
clusters of individual bacteria. 

Streptococci are man’s Worst bacterial 
enemies. They are found practic^aRy 
everywhere, hence are an ever-present 


menace. And they cause a greater va¬ 
riety of infections than any other type 
of bacteria. The most dangerous strep¬ 
tococci are the hemolytic—those with de¬ 
structive influence on the red corpuscles 
of the blood. Further, there are numer¬ 
ous strains of hemolytic streptococci, the 
beta strain being outstandingly diabol¬ 
ical. Beta hemolytic streptococci cause 
septicemia (“blood poisoning”), mas¬ 
toiditis, acute tonsillitis, septic or epi¬ 
demic sore throat, erysipelas (acute in¬ 
flammation of the skin), scarlet fever, 
and aeveral other pathological condi¬ 
tions. Prontosil goes into history as tlie 
first drug to be effective against these 
bacterial invasions. Except in the case of 
scarlet fever, where serums are now 
available, no direct treatment, not even 
a partially beneficial serum, was known 
to medicine before prontosil and sul¬ 
fanilamide. 

N either sulfanilamide nor any re¬ 
lated compound is “a three-day 
cure” for gonorrhea, which is caused by 
a coccus that characteristically multi¬ 
plies so as to produce pairs of bacterial 
balls and hence is known as diplococcus. 
The new drugs are remarkably active 
here too, but weeks are always required 
for a cure—and a considerable percent¬ 
age of the sufferers arc not at all bene¬ 
fited by the drug. Yet the therapeutic 
agents have no equal in their powerful 
action on this coccus. 

Such successful drugs as prontosil 
^nd its active fragment, sulfanilamide, 
stimulated feverish research among the 
world’s pharmaceutical chemists. Hun¬ 
dreds of sulfanilamide derivatives have 
been synthesized and tested on infec¬ 
tions in experimental animals and on 
human beings in the clinic. Last year, 
the English medical scientist, L. E. H. 
Whitby, published a paper describing his 
experiments with 64 different molecules. 
Of these drugs, sulfapyridine showed 
unique promise, as tested on infections 
in mice. Generally duplicating, if not 
surpassing, the beneficial activities of 
sulfanilamide, sulfapyridine in addition 
was proved strikingly effective against 
the staphylococcus, the pus coccus of 
boils, carbuncles, and most of the other 
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common pus-producing bacterial inva¬ 
sions. Sulfanilamide is practically value¬ 
less in staphylococci invasions. 

Whitby’s pioneer labors have been 
immensely extended. Sulfapyridine, if it 
does not ultimately turn out to be too 
poisonous, is going to be used more and 
more against staphylococcus and may 
replace sulfanilamide in many treat¬ 
ments, perhaps in gonorrhea therapy. 

In fact, both sulfanilamide and sulfa¬ 
pyridine (and, of course, closely related 
compounds, such as prontosil) are high¬ 
ly toxic. Any active drug is a potential 
poison, because its very activity is de¬ 
pendent upon its power over life re¬ 
actions. So toxic are these new chemical 
agents that the government forbids then 
sale without a prescription. And, as yet, 
sulfapyridine has not been released 
for general sale in drug stores, even if 
prescriptions were available. Use is re¬ 
stricted—wisely—to the lead¬ 
ing medical experts The ex 
perimcntal phase has not been 
passed. Great care is exei- 
cised with sulfapyridine: ex¬ 
perience has taught that the 
sufferer who treats himself 
with sulfanilamide is liable to 
kill himself 

A typical view of the 

toxicity of sulfanilamide 
18 that of Dr. Reuben Otten- 
herg, of the Mount Sinai Hos¬ 
pital, New York City, who 
sums up his study of hun¬ 
dreds of cases in the New 
York State Journal of Medi- 
(me • “We are dealing with a 
treacherous drug—one that 
has enormous therapeutic 
value and therefore cannot be 
abandoned, which neverthe¬ 
less, on rare occasions, due to 
idiosyncrasies which have as 
yet no explanation, may de¬ 
velop the most destructive effects. In 
spite of the rapid and brilliant cures 
which can usually be effected, the phy¬ 
sician should not be tempted to give the 
drug for minor infections. Sulfanilamide 
seems to be most valuable against micro¬ 
organisms which are rapidly spreading, 
are more or less free in the tissues, or 
are in the general circulation.” 

Sulfanilamide and certainly sulfapyri¬ 
dine are best administered to a patient 
who is kept in the hospital, under close 
supervision. Almost daily observation is 
necessary, espeeially where the patient 
has not been hospitalized, and i.s liable 
to overdose himself against the advice of 
his doctor, or is liable to develop some 
sudden reaction. 

Reactions are numerous and varied. 
“Patients who are receiving sulfanila¬ 
mide therapy,” advises Perrin H. Long, 
of Johns Hopkins, in The Pennsylvania 
Medical JdUrnal, “should be warned 
against driving automobiles because the 


Right: Cirh filling bottles with 
neoprontosil tablets. Prontos¬ 
il, neoprontoslL snlfonilamide 
(terminal syllable pronounced 
“mid” in spite of spelling), and 
sulfapyridine are all closely re¬ 
lated compounds 


Relow Filling viols with neo- 
prontosil solution, in glass-en¬ 
closed hoods and under sterile 
I onditions and surroundings 




dizziness and decreased mental keenness 
.sometimes seen in the course of therapy 
with the drug render many individuals 
dangerous on the road ” 

Other untoward results are rushes, ex¬ 
treme sensitivity to light, sudden severe 
anemia, fever, headache, nausea, acute 
acidosis, loss of white blood cells, tem¬ 
porary insanity. But, in experienced, 
careful hands, sulfanilamide is not only 
invaluable but safe—^no deaths occur, 
and recovery from adverse symptoms due 
to the drug is sure and complete. Sul¬ 
fanilamide already saves thousands of 
liveji annually. And the probability is 
that sulfapyridine will do likewise. 

Toxic manifestations to sulfapyridine 
copy those caused by-its chemical rela¬ 
tives, as is generally the case in physi¬ 
ology. Sulfapyridine may or may not be 
more toxic than sulfanilamide. Nobody 
knows for sure, yet—but it is beginning 
to seem that sulfapyridine is slightly 
the more dangerous of the two, though 


by no meani exceisively dangerou- 
These new agents are prepared as 
crystals, as powder, and in solution. Ad¬ 
ministration by mouth is preferred, but 
injections are necessary in certain con¬ 
ditions. as where the patient’s digestive 
system is upset Sodium bicarbonate is 
invariably given along with the drug, be¬ 
cause of the danger of acidosis. And, as 
Dr. Long and his colleagues repeat: “We 
cannot stress too strongly the fact that 
the patient who is receiving the drug 
needs the intelligent and careful super¬ 
vision of the physician.” 

I T is now established that the chief 
factor in successful therapy is the 
maintenance of a certain rather high 
concentration of sulfanilamide or sulfa¬ 
pyridine in the body, over a peiiod of 
days. The chemicals are extremely valu¬ 
able in that they diffuse almost evenly 
throughout the tissues and tissue fluids, 
even penetrating in beneficial concentra¬ 
tion into the most secret focus of infer 
tion, the chief spawning place of the 
germs. So efficacious are the new drugs, 
especially in gonorrhea, that recovery 
IS often dramatically sudden—and the 
germs apparently disappear completely 
within a few days. That is why sulfa¬ 
nilamide has erroneously been called the 
“three-day cure”—and why many a 
seemingly cured individual may become 
a walking source of infection, and may 
himself suffer a new attack from germs 
not harmed but merely lurking deep 
within the tissues. Now, with our first 
wave of over-optimism subsided, we 
know that no cure is sure unless the case 
is followed through a full six-month 
period. 

What is the explanation of the action 
of the new chemotherapeutic molecules''* 
If the drug chemist knew the answer, he 
could discover whole systems of chemical 
agents, each valuable in a unique way 
This mystery is for future research A 
new era is before us. 





Cold Light 


If Man Can Discover the Secret of the Firefly, the 
Effect will be Far-reaching... Experiments in Which 
Man Tries to Imitate Nature’s Successes 
By EVANS W. COTTMAN 


F ireflies have long excited the 
curiosity of man. The first recorded 
attempt to make a scientific study of 
their light was that of Robert Boyle, who 
lived in the 17th Century. Boyle placed 
fireflies under the bell jar of his vacuum 
pump and gradually exhausted the air 
As the air supply became thinner the 
glow became less intense, until finally a 
point was reached where it died out al¬ 
together. 

In our own country. Professor E N. 
Harvey, of Princeton, undoubtedly is the 
most outstanding of all investigators in 
the field of bioluminescence, or light pro¬ 
duction by animals and plants. Professor 
Harvey has found that the luminous ma¬ 
terial of the firefly consists of two chemi¬ 
cal substances, which he terms 
“luciferin” and “luciferasc.” Nei¬ 
ther of these contains any phos¬ 
phorus, as is commonly supposed 
by many persons. They are both 
protein-like in nature, but their 
exact composition has never been 
determined. It seems likely that 
it is the luciferin which actually 
produces the light, while the luci- 
ferase acts as a catalyst—that is. 

It stimulates the light-giving re¬ 
action to take place, without un¬ 
dergoing any appreciable change 
Itself. The light occurs when the 
luciferin comes in contact with 
the oxygen of the air in the pres¬ 
ence of the luciferase. The pres¬ 
ence of water is also necessary 
for light to occur. In a dried con¬ 
dition the luminous organs will 
keep indefinitely. Once the writ 
er dried about 500 fireflies, then 
leraoved and pulverized their lu¬ 
minous organs. Several years lat¬ 
er this powder, when moistened, still 
would glow with undiminished bright- 

The light-giving organs of the firefly 
prc'-ent a marvelously complex structure. 
They occur on the under side of the last 
two segments of the abdomen. Just above 
these luminous cells, embedded in the 
body of the insect, there is a highly effi¬ 
cient reflector. This consists of a layer of 
tiny insoluble crystals, so arranged as to 
reflect the light downward, thus causing 
It to appear more intense. The luminous 
cells themselves contain the luciferin and 
luciferase, and are interspersed with 
countless numbers of tiny air tubes. At 
the time the insect flashes, air is forced 
temporarily into this complex network 
of tubes, and the oxygen .reacts with the 
light-giving compounds, producing the 


light. An injured firefly will sometimes 
emit a continuous glow, and this is be 
cause the organs controlling the admis¬ 
sion and expulsion of an have been im¬ 
paired, allowing a constant small supply 
of oxygen to find its way into the tubes. 

The question is often asked: Of what 
use is this light to the firefly ? The light 
serve.? as a means for bringing the sexes 


together. Each sex and each 8pecic.s has 
its own characteristic light and its own 
methods of flashing. Some have a yellow¬ 
ish flash, while others have a bluish 
green. Likewise, some flashes are long 
and deliberate, while others are quick 
and nervous. Professor Ulric Dahlgren, 
of Princeton University, some years ago 
devised a tiny electric flashlight with 
which he was able to imitate the color 
and style of flashing of various types of 
fireflies, and with this he was repeatedly 
able to attract large numbers of male 
fireflies by imitating the female’s flash. 

The eggs of the firefly are laid in late 
spring or early summer, around the roots 
of grasses in damp, moldy places. At the 
end of about 22 days, the luminous or¬ 
gans begin to develop within the eggs 
and the eggs begin to glow. These hatch 


in midsummer into tiny luminous grubs, 
the glowworms. The glowworm is the 
larva of the firefly, just as the caterpillar 
IS the larva of the butterfly. (The name 
IS also applied to the adult wingless fe¬ 
males of some species.) Glowworms hide 
during the day, but emerge at night to 
seek food, then diet consisting chiefly of 
snails, slugs, cutworms and small earth¬ 
worms. For two summers they 
cat and grow, but hibernate dur¬ 
ing the winter. The third spring 
they emerge again and shortly af¬ 
terward pass into the pupa stage. 
Inside the shell of the pupa case 
wings develop and the light-giv¬ 
ing organs change into the adult 
form. At the end of about 17 days 
the adult firefly emerges. Shortly 
afterward it mates, the eggs are 
deposited and, after a brief life 
on the wing, tlie insect dies. The 
glowworm can easily be distin¬ 
guished from the firefly at night 
by Its continuous glow, whereas 
the firefly emits its light only in 
flashes. Also, the glowworm does 
not fly. In the glowworm the en¬ 
tire area of the segments of the 
abdomen do not give off light, the 
luminous areas being limited to 
liny spots. 

Interesting as our own fireflies 
are, others in foreign lands are 
more spectacular. In South America 
there is a species called locally the auto¬ 
mobile bug because it has a white light 
1n front and a red one behind. In New 
Zealand there is a large underground 
cavern, its walls and ceiling frequently 
covered with millions of glowworms. The 
interior of the cavern is well illuminated 
by them. The Sumatra glowworm is 
famed for its brilliance. It possesses 38 
spots of light. One species of beetle in 
South America gives such a brilliant 
light, that it is sometimes collected by 
the natives for illuminating their homes. 

Besides fireflies, numerous other ani¬ 
mals and some plants give off light. Any 
one living near the ocean has probably 
at some time noticed a dead fish, in the 
early stages of decay, emitting a greenish 
light dfter dark. This is caused by a cer- 



I ourteKj Ur Clili l>.liliren and llio Jnrml ol !*« 

(.oration of luminous orsans on under side of fire- 
fly, shown by shaded areas. A is the female, B, male 
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A highly iiiagnilietl afrtioii tliroiigh tlif luiiiinoua organs of a firefly. A represents 
cells of llie refleiting layei. H. luminous cells, the little dots heing granules of 
luiifeiin ('. air luhe adniitting oxygen to luniinoiis cells. D, Iranspaient skin over 
the lower surfaie of the luminous segments of the abdomen. The light produeed 
■n the tells B is reflet ted out through D hy tells A. as is described in the text 


tain type of marine, bacteria. A story is 
told of a butcher whose shop acquired the 
reputation of being haunted. The meats 
had bectime infected with luininou.s bac¬ 
teria and glowed at night. These bacteria 
can be artificially grown in a suitable 
liquid culture medium. They emit a con¬ 
stant steady light which attains its maxi¬ 
mum in about two days This light serves 
the bacteria in no way known to mail, if 
at all, and seems to be merely iticidcnlal 

Bacteria cannot be stimulated into 
emitting light by mechanical shock, elec¬ 
tric shock, or heat. A slightly alkaline 
condition is mine favorable for light pro¬ 
duction and no light is ever present in an 
acid medium Bacteiia have been coneeii- 
trated into a small space by centrifuging 

-whirling them about at a high rate of 
-.peed Such concentrated suspensions of 
luminous baiteria glow with greatl) in- 
I leased brilliance, emitting sufficient 
light to enable one to read print at a 
distaiue of seveial fei t fioni the light 

Human perspiration and the urine of 
animals have been observed on rare occa¬ 
sions to glow in the duik. Generali) this 
has been ascribed to the- presence of bac¬ 
teria accidentally taken into the stomach 
on food. While this may be the case, the; 
wiitcr has found that vauous excretory 
pioducts aie thi-mselvcs luminous when 
jiiojicrlv oxidi/.ed 

Many mushiooms and cither fungi con¬ 
tain substances which glow when ex¬ 
posed to air. Esjiec lally is this true of the 
mycelium, or network of fine thieadbke 
tissue, from which the mushioom grows. 
This mycelium permeates the decayed 
wood from which they may appeal and. 
if the wood be torn apart, the libers of 
the myccdiiim aic broken, exposing their 
contents to the air. This causes the glow 
called fox-hre, which often has been ob¬ 
served on damp, rotten wood. 

In many locabtie.s the sea contains 
myriads of Noctiluca, little one-cellcd 
animals which will emit light when dis¬ 
turbed. A bout passing through such wa¬ 
ter li;avc.s a wake of golden light, due to 
the disturbance of these organisms. The 
sands near the shore are left saturated, 
when the tide goes out, with water con¬ 
taining tliese tiny living forms. Treading 
upon these sands disturbs them, and thus 
footprints of golden light aic left im¬ 
pressed upon the sand. 

The luminous deep-sea fishes have long 
been a source of interest and wonder and 
many articles have been written on them 
.done. Some have rows of luminous spots 
1 tinning along their sides, giving them 
the appearance of miniature ocean liners 
at night. Perhaps the most interesting is 
the deep sea angler. This fish has a long 
stalk extending out from its head. On the 
end of the stalk tliere is a “light bulb,” 
surrounded by little appendages which 
look like worms. This luminous device 
hangs just in front of the fish’s mouth. 
The light and the “worms” attract small¬ 
er fishes, which of course places them in 


the most convenient position for tlu large 
fish to swallow them 

Among other luminous forms of ani¬ 
mal life arc numerous kinds of jellyhsh, 
sponges, marine woims, t aithwoims, cen¬ 
tipedes, brittle siais, molliisks, shrimps, 
trails, ciilllehsli and s(|uids, the total 
number of spet les running into many 
thousands. One spet it s of squid has lu- 
tniiioiis organs on tlie i nds of its teii- 
lai les. It fluslies the.se like a firefly One 
of the most brilliant of all luminous ani¬ 
mals IS Cipiidiiia, a small murine ostra- 
tod crustacean In this animal the luci- 
fiiin and lutifeiase nie discharged into 
the suiioiindiiig water, producing a bril¬ 
liant blue lunimescenec. Dr. Haivty used 
this animal extensively in his researches. 

S INCE nalme has supplied cold light 
in so many foims, it is natuial that 
man’s interest should be stimulated, and 
tliat be should try to imitate hci. In 1877 
the chemist, Rad/i'zcwski, prepared lo- 
pliine and discovered its luniinesi enl 
piopertics when oxidi/eil Lophine gives 
a beautiful yellow light Diiections for its 
picparation and treatment have been 
stated in S< lenflfic Ametican | August, 
1937, page 120—Ed, ]. The wiiter has 
pri'paied about a do/,en tlerivatives of 
lophine, most of which have been lumi- 
neseenl 

An oiange-red luminescence can be 
produced by treating pyrogallol (com 
monly used in photography) with for 
maldeliydc and hydiogen peroxide in 
stlong alkaline solution. Dr Harvey pro¬ 
duced light by oxidizing pyiogullol with 
peroxide and potato juice. 

In 1923 W. V. Evans and R. T. Dufford 
described- a series of luminescent com¬ 
pounds which they had prepared. These 
belong to the class known chemically as 
Crignard compounds, and one of them, 
p-chlorphenylmagnesium bromide, gave 
the brightest chemi-luminescence that 
had yet been produced. 


In 1929 the German cliemist, Albrecht, 
discovcied a clicinicdl which, when oxi¬ 
dized, gave foitli the most intense and 
brilliant told light thus fur known. This 
chemical has leccived considerable at¬ 
tention in this country, and much r« - 
seartli work has been done on it by Di 
E. H. lliinlicss of the Massachusetts In 
stilule of Technology The (liemical name 
of this compound is 3 amiiioplithulhydra 
zide. For convenience Dr. Huntress has 
proposed the teim “himinol ” Upon oxi 
dalioii It prodiues a brilliant blue cold 
light which makes a striking display 
wlicn demonstrated before an audience 
The wilier has developed a luniinol 
prejiaralion in a dry powder foim termed 
■ cliemglo ” As tins powder contains the 
forrc'ct oxidizing agents, it is necessary 
onlv to add it to wulei in order to prodime 
luminescence. An accompanying photo- 
giuph was taken bv clicmglo cold light 
One would hardly expect to get light 
out of sugar, starch, and such com¬ 
pounds, but that IS what I am doing in 
my laboidloiy. This type of compound 
cloc-s not Itself give visible light upon oxi¬ 
dation, but does so if heated or fused 
first, and then oxidi/cd. The following 
Compounds have been subjected to this 
treatment with positive results: cane 
sugar, glucose, Ic-vulose (fruit sugar), 
lactose (milk sugar), galactose, .staicli, 
dextrin, gum arabic, tartaric, lactic, ma¬ 
lic and citiic acids. The citric acid seems 
to offei exceptional possibilities, as the 
flash fiom It 1.S unusually brilliant. 

The ccdcl light desciibed thus far be 
longs to the class known as cbemi-lunii 
nescence. It is in every case caused by 
cbemical action—the oxidation of some 
chemical compound, usually organic 
Theie are, however, many other types of 
cold light, some of which have been 
studied much more than chemi-htmines- 
cence. When an electrical discharge is 
sent through a vacuum tube containing 
traces of various gases, a brilliant cold 
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electro-luminescence may occur. Radio- 
luminescence, derived from radium, is 
used on the dials of “radium" watches 
and clocks. Crystallo-luraincscence is the 
emission of light when certain substances 
crystalli7.e from solution. Tnbo-lnmines- 
cence is the production of light when 
some kinds of crystals are mechanically 
crushed. Bio-luminescence is applied to 
the light given off by animals and plants; 
It is a kind of chemi-liimine«cence. 

F luorescence occurs when light 

of one wavelength oi color is changed 
and emitted as another color. Fluores¬ 
cent substances may appear brilliantly 
colored in the dark when exposed to ul¬ 
tra-violet rays, the so-called black light. 
These colors immediately ilisappear from 
a fluorescent .substance when the black 
light is turned off, but if the light per¬ 
sists for a time after the ultra-violet rays 
are removed, the phenomenon is called 
phosphorescence. A phosphorescent nun 
eral may glow for several hours after 
having been exposed to sunlight. The 
term was originally derived by sugges¬ 
tion from the element phosphorus, which 
glows in the dark. However, in the pres¬ 
ent sense, it is a niisnomci, as pho-phor- 
escent substances have nothing to do with 
phosphoius. It was formerly thought that 
fox-fire, and all lights produced by ani¬ 
mals and plants, were in some way con¬ 
nected with phosphorus. This has been 
found untrue, and the term luminescence 
IS used in place of pho-sphoresccnce for 
describing this phenomenon. 

One of the most surprising discoveries 
in the realm of cold light has been made 
by Dr. Leslie A Chambers, of the John¬ 
son Foundation for Medical Physics in 
the University of Pennsylvania. He has 
produced visible, light by means of sound 
waves. He places a powerful vibrator in 
a litpiid and causes it to vibrate at a high 


frequency. When this is done many liq¬ 
uids emit light. He reports that viscous 
liquids at a temperature of about 77 de¬ 
grees, Fahrenheit, are most favorable for 
this type of luminescence, which he has 
termed acoustico-luminescence. He pro¬ 
duced his brightest light from glycerin, 
which is very viscous. 

The first question asked by the practi- 
<'al reader after all these considerations 
will be: “What use can be made of cold 
light?" At present we must admit frank¬ 
ly that we do not know. The study of this 
subject is in its infancy; the phenome¬ 
non is, as yet, regarded as a laboratory 
curiosity. Yet, practical-minded scientists 
are continually lifting just such labora¬ 
tory curiosities out of the realm of pure 
science and finding applications for them. 
It is certain that Oersted could never 
have dreamed of electric motors, tele¬ 
graphs, and our long list of electromag¬ 
netic appliances when he was making his 
first interesting studies of the relation of 
magnetism to electricity. 

Cold light seems to have certain theo¬ 
retical possibilities. It is the most effi¬ 
cient light known. Most lights expend 
from 95 to 98 percent of their energy in 
the form of useless heat. Cold light, on 
the other hand, expends from 90 to 98 
percent of its energy in the form of pure 
visible light. There is scarcely any per¬ 
ceptible heat loss. The intensity of the 
light, however, is so small that it would 
require a large light-emitting surface to 
illuminate a room thoroughly. The pres¬ 
ent costs of materials would make such a 
method of illumination impracticable. It 
will first be necessary to discover bright¬ 
er and cheaper cold light chemicals. 

Occasionally in newspaper articles the 
claim is made that the secret of the fire¬ 
fly has been discovered. Such articles 
usually have reference to luminol. This 
IS, indeed, a brilliant cold light prepara¬ 


tion, but is far from being the answer to 
the firefly’s riddle. If the secret of the 
firefly were really to be discovered, the 
eflfect would probably be far-reaching. 
The firefly is one of the moat efficient 
organisms in the world. Not only is its 
light efficient from the standpoint of visi¬ 
bility, but in economy of fuel consump¬ 
tion It is even more remarkable. When 
the insect flashes, its luminous material 
is oxidized, giving off light. During the 
time that the organs are dark, a reversal 
of this process takes place, and the pro¬ 
ducts of the oxidation are reduced back 
to their original condition, ready to use 
over again. It is much as if one could 
burn a log, then catrh the smoke, gases 
and ashes, and put them together to re¬ 
make the log. 

Possibly cold light will prove to have 
more uses in the field of medicine than 
in illumination. I have obtained liglit by 
the oxidation of urine and a number of 
the isolated products of metabolism. Al¬ 
so I liave frequently used blood to oxidize 
such compounds as lophine and luminol. 
A very good light can be produced from 
the oxidation of urine by blood, in al¬ 
kaline peioxidc solution. In the labora¬ 
tories of the Eli Lilly Company I 
obtained measured amounts of blood 
from an anemic guinea pig, likewise 
from one which hud been rendered nor¬ 
mal by giving it liver extract. The two 
samples of blood were used to oxidize 
lophine. A very perceptible difference 
could be obsi'rved in the amount of light, 
the latter sample being the brighter. 
While little has been done in this direc¬ 
tion, it seems quite possible that a tech¬ 
nique might be developed for using 
such phenomena as an index to certain 
physiological conditions. If these physio¬ 
logical lights could be amplified and 
made the subj’ecl of intense spectro¬ 
scopic study, the horizon of possible ap¬ 
plications would be immeasurably ex¬ 
tended. 

D r. GEORGE CRILE, of Cleveland, 
has made some investigations in 
the field of physiological radiations. He 
has caused animal brain tissues, reacting 
to chemicals and gland secretions, to 
give off visible light. Dr, Crile feels that 
tRh luminescence affords experimental 
evidence that the brains of animals and 
man may produce their own light, and 
“that the sun shines again in the proto¬ 
plasm of BJiimals." He believes that 
consciousness and such mental processes 
as thinking may somehow be connected 
with these mysterious emanations from 
the brain’s supremely delicate tissues. It 
seems quite certain that all the mate¬ 
rials necessary for luminescence ore 
present in the human body. Normally, 
these are not brought together, but if 
this were to occur abnormally, it might 
explain the occasional luminosity re¬ 
ported as occurring in certain rare indi- 
viduals-^a woman in Italy, for example. 



Color on a 
Huge Screen 


I N a rontinuQUs flow of glowing color, 
‘.ingle scenes or groups of scenes fill 
the 187-foot l6ng screen that is part of 
tlie Eastman Kodak Company's exhihit 
dt the New York World's Fair This gi 
gantu. display of modern color phologrj 
phy IS made possible by new twin pro¬ 
jectors, 11 of which are concealed in u 
piojeclion booth just under the roof of 
the liall. Through each of their gales 
stalls a brilliant beam of light Tiny coloi- 
film transparencies, about 1 by 1inch¬ 
es, made on standaid Kodachiome film, 
pass these gates—to become full-color 
SCI cell pictures approximately 50,0{K) 
times larger than the originals, 

Each of the screen pictures is 
wide and 22 feet tall, and eleve 
them exactly fill the 187-foot scree 
It IS interesting to note that the 
tiansparencies which produce 
these enormous pictures were 
iiiadc with cameras similar to 
those used by many amaleui 
photographei s i 

As each small transparency j 
(omes into position, it is regis¬ 
tered in place to an accuracy 
of plus or minus 1/10,000 of an 
inch, through a combination of 
optical and mechanical regisira 
lion This same registering syste 
operates so that even while the ti 
parency is in motion in the projector gate 
its enlarged image is held rock-steady 


tures can be changed at dif¬ 
ferent speeds—one group of 
pictures remaining on the 
screen a half-minute while 
others are changed up to 
four times a second. Fades, 
dissolves, motion effects can 
also be presented 

The “heart” of the projec¬ 
tion system control is a spe¬ 
cially notched sound-film, 
whidi not only carries the 





the screen—no motion can be detected 
Each of the hidden projectors is syn¬ 
chronized with the others by an electrical 
interlock—operating through a fully-aii- 
tomatic control system. Through its elec¬ 
trical interlock and control mechanism, 
the proje<;tiMi system can be operated 
with infinite flexibility. If desired, pic¬ 


Top, right. One of llio twin 
piojcclors, partly astwinlileil 
Behind the lens at the lefi is 
shown one of the lamp houses 
and hoot filtci. In circle' 
The rectangular piece of op¬ 
tical glass that registers the 
film transparencies exactly. In 
this view, the film slide is 
slightly high in the gate; the 
registering plate is automati¬ 
cally tilted to provide cor¬ 
rection. Left: Bolting the 
slides on the “drum" gear 


ment, but also regulates the movement 
of the projector shutters and the shifting 
of slides—keeping pictures and comment 
in perfect synchronism. 

Employed in the projectors are large 
fine-pitch precision ring spur gears, each 
one 45 inches in diameter and cairying 
1440 teeth. On these “drum” gears are 


bolted glass-mounted color traiisparen 
cies—% pictures to a drum. Twenty-two 
gears are used in the 11 twin projectors. 
BO that the system carries 2112 color-film 
pictures ready for automatic projection 
To link the gear-rings with the auto¬ 
matic indexing system, the projectors 
employ one of the largest singlc-step 
spur gear reductions cvei attempted— 
48 to 1 The 4,1-10011 gi ars work directly 
from a l'i'16-inch pinion 

E ach color slide curries a series of 
gear teeth, integrally mounted along 
Its edge. Together, these teeth form a 
continuous senes around the film ring, 
and serve to operate the optical regis¬ 
tering system built into each film gale 
This registering means consists of a small 
rectangular plate of optical glass, which 
spins as the film ling rotates. As each 
picture moves into position, this glass 
swings upright before it. If the pictuie 
halts a trifle too high in the gate, the 
registering-glass remains tilted slightly 
forward at the top. If the picture stops too 
low in the gate, the glass tilts back cor¬ 
respondingly, Its movement being con¬ 
trolled by the gear teeth on the film. In 
either case, refraction through the glass 
shifts the picture-image so that it travels 
at proper level through the lens, and is 
correctly positioned on the screen. 

The illuminating system of each pro¬ 
jector is centrally housed, with the ring 
gears and film drums revolving around it 
Water cells are used for cooling, and in 
addition, a blast of air, chilled almost 
to the freezing point, is directed on each 
projector gate. Large-aperture, long fo¬ 
cus projection lenses are used, and spe 
daily designed shutters are utilized for 
many screen effects. 
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Keeps the Stars Shining? 


For the Source of Stellar Energy We Must Look 
To Reactions Between Charged Atomic Nuclei . . . 
Discussions and Background for Bethels Theory 


By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Aatronomy and Director of the Ob¬ 
servatory at Princeton University Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution ol Washington 


W E told lanl nuinlli how it can be 
shown, from the general properlies 
of matter, that a large mass, iso¬ 
lated in space, must be gaseous and very 
hot inside—millions of degrees, how the 
heat must escape slowly to the surface, 
and keep this incandescent, and how the 
observed relation between the mass and 
the real brightness of a star has thus 
been fully explained. But the great ques¬ 
tion why the stars keep on shining re¬ 
mained. 

Helmholtz and Kelvin were undoubted¬ 
ly right in saying that such a gaseous 
mass, if not otherwise supplied with 
energy, would slowly contract, drawing 
on gravitational energy, converting it into 
heat, storing half this heat or more in its 
interior, and using the rest to maintain 
Its radiation. But the Sun has been warm¬ 
ing the Earth during the whole of geo¬ 
logical timi—that IS for more than ISOO 
million years, and in this long interval it 
must have got nd of a hundred times 
more eneigy than giavitational contrat- 
non could supply. The Sun, and the stars 
in general, must therefore have some in- 
teinal source of energy far greater than 
tills. 

This would have been ])erplexiiig in¬ 
deed, had not the very same physical dis¬ 
coveries which revealed the problem 
pointed a way to its possible solution It 
was from radio activity that the evidence 
came which showed conclusively that 
individual crystals of minerals had lain 
in the rocks for more than a billion yeais 
since their formation; and it was radio¬ 
activity, too, which revealed the existence 
of vast and pievimisly unimagined stores 
of eneigy locked up within atoms 

To the minute atomic nuclei, thtre¬ 
fine, we had to look as the only places 
small enough to hold so much (This js 
not a paradox, but a way of describing 
the enormous magnitude of the forces 
which act at these minuti distances ) The 
obvious suggestion that there weic radio¬ 
active substances inside the stars, which 
libel ated the heat nccessaiy to keep 
lliem going, might account for a life of 
liillions Ilf years; but, unfoiliinately, 
when U was followed up, it didn’t work 
To begin with, radio-aetivc atoms lih 
erate energy at a rate whieh is quite in¬ 
dependent of external eonditions—tem- 
Jieraturc, pressure, and the like By as 
Sliming the presence of a ceitain cal¬ 
culable amount of uranium (for exam¬ 
ple) in the Sun, we can account foi the 
maintenance of its radiation—though 
the percentage of the whole mass came 
out rather high. But the more massive 
stars ate much brighter, and radiate 
%8 


much more energy in proportion to their 
masses. To mutch this by radio-activity, 
we would have to assume that the amount 
of active material had been, in some 
strange way, so adjusted that the mas¬ 
sive stars contained a larger percentage, 
and those of small mass a smaller, ex¬ 
actly adjusted to meet their needs. It is 
not neci ssary to assume (as one would 
think) that the stars were purposefully 
made in this way. A star with too little 
active material to supply its inevitable 
losses would draw on gravitation for the 
lest, and shrink; one with too much 
would be forced to reverse the history 
imagined by Kelvin, and expand If the 
Universe is old enough, the under-sup¬ 
plied stars might have shrunk out of 
sight, and the over-supplied expanded 
into nebulosity, leaving only the well- 
halaneeil ones to he rounted But this is 
hard to believe. 

E do not have to tiy, anyhow, for 
another objection to the radio-ac¬ 
tive theory turns out to be fatal. 

A more detailcij calculation of the 
theoielical luminosity of a star shows 
that, for a given mass, it incieases slowly 
with diminishing size Suppose, then, 
that there was a perfectly adjusted stai, 
of given mass and radius, and that, in 
any way, it became a little smaller It 
would tlien be a little brighter, and lose 
more energy. But the radio-active supply 
would be just the same. It would draw 
on gravitation for the balance, contract, 
and get more out of ad|ustnient than 
before Things would rapidly get worse, 
anil the star would contract “out of 
sight.” If, on the contrary, it should lie 
slightly expanded above the ideal size 
It would be supplied with radio-active 
energy faster than it got rid of heal, 
would be forced to expand further, and 
again would run wild. A star supplied 
by an atomic energy source at a fixed 
late would therefore be inherently un¬ 
stable The process of “running wild” 
might lake a million years (more or 
less) to gel well going, but would he 
inevitable. 

Wi- can get away from this trouble by 


assuming that the otherwise unknown 
atomic--or sub-atoinic—process depends 
in some way upon collisions between 
atoms, and not on happenings in the 
interior of an isolated atom (as radio¬ 
activity appears to do). We should then 
txpecl Its rate of occurrence, among the 
same number of atoms, to increase with 
the density, since the atoms would col¬ 
lide oflener, and especially with the 
temperature, since the collisions would 
he more violent 

Now suppose that we hud a star oui 
of adjustment, with the atomic piocess 
supplying too little energy. It would 
draw on gravity for the rest, and would 
lonlract This would make the gaseous 
inlerior denser, and, as we saw last 
month, also raise its temperature The 
atomic process would then supply more 
heat. If (as is very probable) this gain 
in income exceeded the (rather moder¬ 
ate) gain in outgo from the surface which 
accompanied the contraction, the star 
would he nearer a balanced budget after 
the contraction tlian before. There would 
he a certain size of the star at which in 
come and outgo were equal. This would 
give a slate, of equilibrium, and, this 
lime, the state would be stable. Suppose 
that the contraction overshot the mark 
Too much heat would then be liberated, 
hut this would force the star to expand, 
make the interior less dense and cooler, 
and shut ofi the over-supply. A star fed 
by an atomic source at a rate increasing 
with temperature and density would 
therefore be self-regulating; it would 
automatically seek and And a balanced 
state, in which just enough heat was 
liberated to supply the natural flow to 
the surface. 

One further complication has to be 
considered. Suppose that we started with 
a star that was not quite in mechanical 
equilibrium—say a little too large, so 
that the internal gas-pressure did not 
balance gravity. It would contract, over¬ 
run the neutral point, as such things al¬ 
ways do, get too small, be impelled to 
expand, and so find itself in a state of 
oscillation or pulsation, changing in 
diameter with a regular period. Edding- 
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ton showed, years ago, that the flow of 
heat from the hotter to the colder parts 
of the gas would have a “damping” ef¬ 
fect on such an oscillation, gradually 
reducing its range to nothing—as the 
friction of the air does to a pendulum. 

But, if the heat-supply increases rap¬ 
idly with temperature, most of it will be 
liberated when the pulsating star is 
smallest. This is equivalent to giving the 
outward motion afterward a little push at 
every oscillation, which tends to increase 
the range. If the damping effect predom¬ 
inates, the star, if disturbed, will settle 
down into quiescence; but, if not, a pul¬ 
sation once started will increase—prob¬ 
ably not enough to break up the star, as 
It IS likely to be limited in extent by 
additional influences Many stars are 
known —the Cepheid and cluster varia¬ 
bles—which appear to be doing just this, 
but the vast majority of the stars arc 
steady-going affairs of faxed diameter 
Hence our theoretical source of energy- 
supply mu.st not increase too violently 
with the temperature. 

At one time this appeared to be a 
tioublesome limitation. But, a few years 
ago. Cowling showed that, if the rate of 
heal-produrtion increased rapidly with 
the temperature, there would be a con 
vective region, near the center of a star, 
where currents of heated gas would be 
using and cooler gas from farther out 
descending to take its place He con- 
(.hided that, under those conditions, the 
instability which h'ads to large pulsa¬ 
tions would not occur unless the rate of 
energy-liberation increased faster than 
the 20th power of the temperature— 
which affords a pretty good margin. 

So much we can learn from the stais 
themselves—about the properties which 
the energy-liberating process must have, 
if It IS to satisfy the astronomical condi 




proces.scs of this sort could 
in Nature we must assume. 


if we can, by appeal to physics—-and 
physics of a very modern sort 

Our first aid comes from relativity— 
the general relativity which is Ein.stein’s 
greatest achievement According to this, 
mass and energy—previously supposed 
to be each separately “conserved” and 
indestructible—are convertible one into 


the other, at such a rate that m units of 
mass (grams) are equivalent to mc^ 
units of energy (ergs) —where c is the 
velocity of light. 

Theoretically, then, the mass of a body 
should be increased by heating it, and 
so adding energy to it. The reason why 
this cannot ordinarily be measured is 
that is an enormous number (9 x 


10“"), so that a very large amount of 
energy, measured by everyday standards. 
corresponds to an excessively small mass. 
For example, a ton of iron cooling from 
its mehiijg point to ordinary tempera¬ 
tures liberates heat equivalent to 1.50 


kilowatt-hours of energy, its mass is 
diminished by 1/160 of a milligram' 

When we come to astronomical fig¬ 
ures, we find that the Sun radiates into 
space 3.78 x 10*'* ergs per second. To 
say that this rate is equivalent to 5 x 10** 
horsepower conveys no real significance 
to us, whether we write out the 23 ciphers 
or not; l^ut when we divide by c* we find 
that the Sun is sending out 4,200,000 
Ions (metric) of heat into space every 
second, or 1.300 millions of millions of 
tons every y« ar At first glance this looks 
a little alarming How long would it be 
before the Sun was used up, at this rate? 
We need not worry, the Sun’s mass is 
198 X 10-" grams, and it would last 
1 5 X lO*'* years—1.5,000 billion. 

For the source of stellar energy, then, 
we must look to some process which 
changes the mass of atoms, and liberates 
a corresponding amount of energy When 
this was first realized, more than a dec¬ 
ade ago, we had a free choice Ivetween 
two hyjiotheses—because there was no 
experimental evidence at all on the sub¬ 
ject One was that, in some way. atoms 
weic annihilated, while all the energv 
corresponding to their mass was set 
free, the other, that atoms of one kind 
changed into another, with a net dimin¬ 
ution of the total mass, and liberation 
of energy. At the piesent time, we have 
pretty well stopped playing around with 
the first nlea, foi the good reason that 
it remains purely speculative, without 
any direct evidence in its favor (so far. 
at least, us rigards ordinary atoms) 
The second notion has mean while ad¬ 
vanced from the status of a hypothesis 
to that of an established fact With the 
aid of the natuial projectiles emitted by 
radio-active substances, and the artificial 
ones accelerated in cyclotrons and simi¬ 
lar devices, an amazing variety of nu¬ 
clear reactions has been piodueed in the 
lalxiratory. Dozens of new kinds of arti¬ 
ficial atoms have Iwen made—some of 
them in several ways—by breaking down 
or building up from familiar ones Atom- 
u masses have been measured with great 
jirecision by the mass-spectrograph, the 
energy liberated in the reactions has also 
been measured, and by comparing the 
loss of mass with the liberation of energy 
It has actually been possible to calcu¬ 
late the velocity of light from Einstein’s 
formula. The n-sult is of no great per¬ 
centage acciiracv, but it fully justifies 
the claim that the equivalence of mass 
and energv is now a fact proved by ex¬ 
periment 

All these reactions occur between the 
t my nuclei of the atoms; on their scale, 
the outer electrons aie merely distant 
satellites, remote from the colliding par¬ 
ticles, and not directly affected by what 
happens to them. They fall into two gen¬ 
eral classes—encounters between charg¬ 
ed atomic nuclei and neutrons, and be¬ 
tween two charged nuclei. 

Most of the reactions which have been 


produced in the laboratory are of the 
former type—for the simple reason that 
the atomic nucleus and the neutron 
neither attract nor repel one another (ex¬ 
cept at very small distances, indeed), so 
that a neutron which happens to be mov¬ 
ing almost directly toward a nucleus 
stands a fair chance of getting near 
enough to it to do something, even if the 
nucleus is heavy, and has a large charge. 
But two nuclei, being both positively 
charged, repel one another. Even a hy¬ 
drogen nucleus (proton) with its single 
unit of charge, is so powerfully repelled 
that, unless its original line of motion 
was directed almost absolutely straight 
at the nucleus, it would be deflected to 
one side, and would miss it Even if it 
were correctly aimed, it would be slowed 
up by the repulsion, slopped, and sent 
back along the same path, without get¬ 
ting near enough to do any damage, un¬ 
less Its initial speed was very high. 

T he very thing, however, which 
makes neiitron-ieactions the delight 
of the laboratory physicist makes them 
unimportant for the astrophysical the¬ 
orist. Such reactions happen mi easily 
that, in the interior of a star, a free neu¬ 
tron would not remain free for a thou¬ 
sandth of a second—long ere this, it 
would have hit some atomic nucleus, gone 
into It, and either built it up into a heav¬ 
ier one or broken it into pieces. If any 
of the pieces were fresh neutrons, the 
process could go on repeatedly—and 
perhaps explosivelv , but, so far as pres¬ 
ent observation goes, this does not hap¬ 
pen The neutron is used up in the 
reaction, and only charged particles 
come out of it. 

Hence, if there were any number of 
ncutions in the Sun now, there would 
be practically none a tliounndth of a 
second afterward We could invoke them, 
and the reactions in which they take 
jiart, as permanent sources of energy only 
if “new” neutrons were continually be¬ 
ing produced, inside a star, by some 
sort of reaction between chaiged nuclei. 
To anticipate a bit, it may be said here 
that the possibilities of such processes 
have been exhaustively explored by ex¬ 
perts, only to find that they would oc¬ 
cur, if at all, so very rarely as to have 
no practical effect 

Foi the source of stellar energy, we 
must therefore look to reactions between 
charged atomic nuclei Here a notably 
successful theory has been developed by 
Professor Bethe of Cornell, along lines 
resulting from the recent work of Gamow 
and others, and the pioneei theory which 
Atkinson suggested seveial years ago, 
before neutrons had been discovered and 
while nuclear physics was still too young 
to permit us to follow out the various 
processes in detail. But again space fails, 
and our story must be “continued in our 
nt‘\t.'’~Prinrcton University Observa¬ 
tory, A pril .5, 1939. 



iheyNever SayNo’ 

“Prop” Men Furnish the Thousands of Odd Items 
That Make Motion Pictures More Realistic 


By ANDREW 


“Tt^EMO to prop department On 

j[yj[ Stage Four, nine o’clock Thurs¬ 
day morning, one Statue of Lib¬ 
erty, carved out of ice; double for Charlie 
McCarthy; mouse complete with hole, 
one blue snake dressed like a cobra, 
dummy camera, 100 rubber arrows ” 

living Sindler, veteran Hollywood 
property wizard, read the order, whistled 
softly and set to work Instructions sped 
to assistants, but be took over the most 
exacting job himself. Bending alone over 
a huge cake of u c in a Los Angeles cold 
storage plant, he worked through the 
night and next morning at sunup packed 
the little statue in heavy burlap liags, sur¬ 
rounded them with dry ice and drove 
across the city to the studio. When the 
principals were ready for the scene in 
“The Cowboy and the Lady,” Sindler set 
the statue on a base of mashed potatoes, 
which doubled for ice cream, and placed 
It III front of the camera. 

Sindler is one of those unknown wiz¬ 
ards of the screen, the property men who 
must have within reach every inannei of 
thing, from ciooked dice to synthetic 
blood, or be able to find or make over¬ 
night whatever the director demands, no 
matter how outlandish it may be or diffi¬ 
cult to produce. Items numbering in the 
thousands are constantly required. 

Hollywood’s property creators never 
know what contraptions may be demand¬ 
ed next. Early one Sunday, a director de¬ 
cided be must have a "prop” mocking 
• bird for several closeiip scenes Not only 
did he order it delivered Monday morn¬ 
ing, but the little bird must be able to 
move its bead and beak as though in 
song, flap Us wings, flirt its tail and ruffle 
the feathers on the neck. One day for the 
job' Yet 24 hours later a synthetic mock¬ 
ing bird stared back at the camera, its 
life-like movements created by invisible 
piano wires running up tlirougli the body 
to the various jiarts 

In inodern inotion pictures, the prop¬ 
erty man has become an integral part of 
the produrtion He is responsible for all 
the fiirnituie, furnishings, and things 
used or carried by players. If a gentleman 
pulls a handkeri.hief from his pocket for 
a specified piece of business, that hand¬ 
kerchief becomes a “prop,” and no longer 
is part of his wardrolie. A property man 
rebdds h 

Were you to visit the propierty depart- 


R. BOONE 


meni of any major studio, you would find 
the most amazing collection of “things” 
ever brought together. Cigar store In¬ 
dians rub elbows with a replica of the 
Grand Llama of Tibet Machine guns 
which once fired across No Man’s Land 
in the World Wai, revolvers made of rub- 
In-r, criMiked dire, and “fixed” roulette 
wheels Kverythiiig ever used once in a 
jucture. 

Many olhn things are not what they 
seem in the movies Fruits and vegetables 
for instance, dinner ware. glass<-s. pic¬ 
tures on walls, and windows Not only 
must the projn rtv man keep ample sup¬ 
plies on hand for eating sequences; it’s 
up to him to preserve thi’iii through long, 
hot days under the brilliant lights. He 
shellacs lettuce to keep it flesh and stiff, 
sprays fruit to discourage flies, changes 
the water on cut flowers every two hours 

T hese Jacks-of-all-trades also assist 
the camera man by killing highlights 
Instant-drying liquid wax and piittv kill 
reflection« from glass-covered pictures 
And between scenes involving glass doors 
or windows, the property man pastes long 
strips of black paper on the glass, to warn 
roving actors and technicians against 
walking info trouble. 

Should you look over the shouldei of a 
property man into his case of props, 
you’d find an amazing collection of knick- 
knacks. Labels, theater tickets, business 
cards, bank checks from all countries, 
ink, manicuring scissors, harmonicas, 
candy, slugs to serve as mowy, blood 
(glycerine and carmine powder), knee 
pads for falls, fuller’s earth to make dust, 
airline and railroad tickets, candles, and 
needles are only part of the long list. 

Most unusual, perhaps, of all demands 
on the property men was an order for 
an acre of cogon grass weed with which 
to dress a tropical scene for “The Last 
Frontier.” None was available in the 
United .States, and the U. S. Department 
of Agriculture refused permission to im- 
jiort the plant. An ingenious handler of 
props solved the problem by securing 
permission to have five pounds of seed 
flown in from the Philippine Islands by 
Clipper plane, on the streaigth of his 
guarantee to keep the pernicious weeds 
cut before they came to seed. And he bad 
to destroy the plants by burning when 
tlie picture was completed. 
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A MONTHLY DIGEST 


Food in a Balloon 

T he Idlest trunsputeiil fund wid|» is ml) 
Ijcr, and it has fnlhllid its pnntiiial piii- 
piise long hefore it rtailns the ntuders’ 
shelves, with its salts appt al ‘purely coin 
cidenlal,” according to tht Imliistnal Bill- 
lelw of Arthur D Little, Inc 
The name Cryovac will In ritognuahh to 
niir classical ran of food venders us pos¬ 
sibly meaning “cold and imply " Such an 
iinnrlhodox trade naini is destriplivi of the 



V.iiuiini inickiiiR- in a lialloon 


history of the iitw wiup In fore it is put on 
sale In its oiiginal form it risemhles a de 
flaled, wide mouthed toy halloon It is hlowii 
lip, liowevtr, by stretching tin widi inoiilli 
over a frame and chawing a viicmirn around 
the outside It thus lakis the shape of tin 
cyliiidiieal containei into which it has bon 
drawn mid the chilled sides of the con- 
luiner “fie</e” it into the largt r sure Into 
such an open-end packagi is dropped a 
broihr, a vaciiiiiii hose nmovis tin inside 
air anil draws ihe wrap close to the eon- 
tents, ihen till neck of tin balloon is twisted 
and clamped to make the whole vat iiiim park 
air-tight 1 hen comes the trn k tin package 
IS immersed in warm water to “lliaw” the 
balloon, it attempts to shrink to its original 
si/.f, and stretches to a taut, transparent 
wrap aiomid Ihe plump chicken 

Various potential advantages foi sni h a 
food container an obvious, and Dewey and 
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rondiicled l>y F. ». Me HUGH 

Cuntriliiitiiio Fdiluia 
ALEXAM)ER KI.EMIN 
In charge, Daniel Giiggeiiheini “school 
of AcroiKiulHs, New ^ ork I'niversiiy 


aflii five minutes, iinsmg with water and 
linully lioiliiig live minutes to sterili/c tlieiii 
Riiblier tubes liibrieateil with oil wcie iin 
hi lor use allir .17 such cycles Alter 2IHI 
hoilmgs, lliosi liihnraled with giveerine 
wert still firm and nsahle I'ht Inhrccalmg 
action of each is salisfai lorv--D // K 


I) H. KILLEFI'ER 
Clicniieiil Engineer 


Alniy ridini to hate leali/ed nianv of tin m 
wilhotil most of the possihle olijielioiis A 
special latex riihht r was iitiessarv. with no 
siilfni Special equipment was dt signed to 
rethire ihe handling limi in packaging to a 
point well hi low that foi many otiiir wraps 
Foriniiliis and prudntlion ttihnii|iie devel 
oped in ihe inanniat lint of latex soiiiitling 
hallcions wert rii|iiirtil for tin nciessaryluw 
rust, slniiglh, and so forth lilt idi ntally, in 
the chilleil, txpantled foini, tin rnhher has 
surprisingly gitat siniigth Most of ihc ad 
vaiitagis tluimiil an due to the i liiniiialion 
of an or to the complete nioisliiit tighlinss 
I’ork piodnris, for example, uie said not to 
ih velop rtintidily in the fat, ihitktns to 
show no “freezer burn,’' the liane of low 
tempi laliiie prest rvalion of ponllrv Preven- 
lion of moisture loss not only picsuvr's tin 
original weight, lint rrdntis frosting of cool 
mg tods m ihe nfrigi rating units, and in 
I reasi s their fri i zmg t fin n ney 

Bags for poultry are designed as one nip 
■ ontaimrs to hi remotiil by the consumer 
Larger hags are intended for llie storage of 
siasoiial surpluses of green hams, pork loins, 
and the like, which are temporarily frozen 
mid released for the matkit as needed For 
ihesc purposes, the* latex hags ran be washed, 
shniiik, and reused several limes,. The largest 
hags arc being designed for use- with quar¬ 
ters of hief, veal, and lumli carcasses, and 
are ixpeclid to find then principal market 
III the export hehl A hag for a 3.'S0-poiind 
side of bet f is saiil to be a praelical possi- 
bilily 


Rubber Lubricant 

G I.TI ERINE has lietii provetl to be an- 
■ perior Iti mineral oil lubricants for rub- 
Iwr lubes and other rubber grlicles for 
surgical iisc by a long series of -severe tests 
UompariMin between mineral oil and gly- 
eerine was made by coaling tubes with each 
of these fluids, washing with soap solution 


Pilot Valve 

A new mdiisinnl devtlopment by A 
“srbruder s Son, known as tin- Pilot 
\alve, IS designed to give ii delayi d oi pro 
longid blast of air for ejiclmg work fioni a 
press, after the ram has stopped its upward 
■notion, ll Is espei tally list fill on niaiiually 
ftel piesses using over In-ad kiioekiuit or 
eoinponnd dies 

'lilt iliiralioii of the air blast may be ri gu 
fated by a simple seitw adjnsiment on lln- 
valvi ll Is easy to sirvnt and saves nioiirv 
by conserving air and tlimmaliiig tin- met s- 
sily of mlinliangmg maclime jiarts to 
arlm-ve the ri-snils of a tiini-d blast of air 
Willi vent rinsed, it may be used as an air 
toiiliol valve on any meilianism 

Tension Wrench with 
Flash Signal 

I N lilt- asstmbly of many pioifiitls, anti 
parlii niurly m ibi- aiilomoliile industry, 
It IS often necessary to tighten mils and 
bolls to a nniform tension Wienrhes willi 
needle gages and ollit-rs which piodiice 
a click when a ci-rlain tension is leachc-d 
have been used m the past, but both types 
have ihcir disadvantages in dark or noisy 
corners of factories. The Ulackbawk Mami 
factlbing Cuinpany solves this problem with 
a wrench called the Turkflash, which flashes 



When the eorrect pre*«et tenilon 
is applied to the handle of tfak 
new wrench, a signal light flashes 
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An iltuniinuling graph from the Journal of the f‘ntent Office Society, whirh shows 
the total number of patents issued during each year, from iy21 through 1937. 
The distribution of these patents between individuals and rorporntions is par- 
tifularly striking. It will be noted that, despite the impression that large cor¬ 
porations aie obtaining tbe preponderance of patents issued today, their per- 
lenluge is lelolively small in comparison with the number of patents issued to 
small piogressive coiporations as well as to individual inventors 
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a signal light when the pre set tension is 
reached. 

No mathematics is necessary lo operate 
this wrench as the required tension is easily 
set by the five-in-one scale which slips over 
the cylinder enclosing the flash-light as 
sembly at the base of the handle grip. This 
cylinder is rotated by finger pressure to show 
desired scale. 

Torkllash has been tested et a capacity rat¬ 
ing of 1400 inch-pounds for 87,000 mechan¬ 
ical pulls without affecting accuracy or 
strength of the wrench up to that point. 
Used at the usual range of 800 inch-pounds. 
It has been tested over 1.30,000 times and 
full accuracy has continued after that point. 


IcE-CooLED Machine 
Guns 

N ewest use for dry ICC IS as a coolant 
fur machine guns A detachable jackit. 
filled with dry tee and slipped over the 
barrel, keeps the gun coiitiiiuoiisly cool 
The scheme enables fighling planes and 
lionibers to carry fewer guns, yi I lo maintain 
continuous fire. 


To Develop a Lifetime 
Tire 

W ith clnld sifted machines, sciinlists of 
the Fisk Tire Company are working in 
a miniature rubber plant to perfect the tire 
of the future that will carry aiilutriolNb s 
along super-highways at 100 miles per hour 
The miniature plant duplicates in eveiy 
detail the gigantic factory machines used in 
standard maiiiifaitiire. There are Inns of 
compounds, mills and calenders for mixing 
lubber, a senes of viilcanuers and pi esses- - 
blit all dwarfed in sire Grams are used in¬ 
stead of pounds. A laboratory rubber baltb 
is one pound; a factory batch, 750 pounds 
The small mill is 12 inches wide, the stand 
ard mill, seven feel. 

Purpose of the miniature plant is to facili 
late research work, speed operations by 
working with small quantities, and elimi 
nate unnecessary waste. 

Today these scientists are looking toward 
1950. The future tire, they say, will be lighter 
and tougher, with greatly improved safety 
features. The carcass will be stronger to 
stand greater femperaliires of high-speed 
operation. With decreased weight through 


itdisiiibiitioii (d in.it(iials and thioiigh im 
piovid inateiials, gieatcr flexibility will be 
secured, which in turn will provide better 
iiding and wearing qualities Treads will be 
tougher to stand up under increased mileage 
Eventually, they say. a tire will be made 
to last the lifeiimi of the car In the mean- 
tiini, win n automobiles are ready to ride ex¬ 
press higliways, tires to carry them will be 
waiting—tires that weie tbvelope'd on these 
baby machines 


Rejuvenation Attempts 
D o Not (Tiange Length 
O b Life 

T he length of a pusons lifi is set by a 
bercditary lime-<lock or powei of living 
that IS in him when he is born, Prof. A J. 
(Prison of the University of Chicago recently 
told members of the Ameiican College of 
Physicians 

Contrary to the pseudo-science of rejuve¬ 
nation, the sex glands are apparently not one 
of the links that determine the life span of 


the individual They only determine the 
b vtl and duration of the reproductive period 
of life Man and animals, Prof. Carlson said, 
would still glow old, grow feeble, and die, 
presumably at the time appointed by the 
heieditary time-clock, even if Uiey had no 
infeitious diseases, ale the best possible diet, 
lived and worked under ideal conditions, 
and did just exactly the right amount of 
iiuntal and physical work. 

How work may affect the life span is large¬ 
ly an unwritten chapter. Prof. Carlson said. 
No work at all seems to lead to fatness and 
degeneration. Excessive physical work can 
apparently cause degeneiation by ixhaus- 
tion- 'xieme Seniie 


Renzoates Preserve Fish 

D ipping fish fillets m a very dilute 
solution of mixtures of benzoic and 
and benzoates in salt brine prolongs the 
storage life considerably beyond that of 
untreated fillets. About 0.3 percent is the 
concentration of benzoates in the dipping 
solution A dip of .30 seconds lo two minutes 



The miniature rubber mill, left, being used in tire development, compared with a full-size mill, right 
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erated wind-tunnel have reaulted in an air¬ 
foil and hinge arrangement for the aileron 
which aaaurea ice-free operation of this vital 
control. The carbureter ia non-icing, and 
there are both pneumatic and liquid de-icers 
on the wings and tail 

We hope to give a fuller description of 
the new craft when its flight tests have been 
completed. Enougli has been said here to 
indicate that our aeronautical engineers are 
fully alert to the need of greater safety for 
our airliners— A. K. 

Annual Report ok 
THE N.A.C.A. 

T he complete annual report of the Nu 
tional Advisory C ommittee for Aeronau¬ 
tics contains dozens of deeply technical re¬ 
ports. and hundreds of printed pages A 
summary of the giant volume is sent in ad¬ 
vance to the Congress of the United States 
It IS interesting to pick out from this atim- 
mary the results of the most significant re¬ 
search work, as an indication of the path 
that scientific aeronautics is following at the 
moment 

A better slotted flaii ha- become available. 


Above: The Tell-Tale control pan¬ 
el and, right, the airplane parts 
tliat aie controlled from the panel 


affects only the surface of the fillet and 
leaves on it only about 10 pirceiit as much 
ben/oate as that used in the preservation of 
apple cider. The same treatment has proved 
effective with crab and lobster meat. Food 
laws require that fish so treated be labeled 
to indicate the presence of ben/oates—• 

D H K 


Paint for Tires 

R ecognizing the present upward tren.l 
of demand for white sidewall tires. The 
0. F Goodrich Company announces a new 
white sidewall tire paint applicable for re¬ 
newing white sidewall tires or fur making 
present black sidewalls white. 

Made with a rubber base, the new paint i- 
self vulcanizing, is elastic and thus flexes 
with the tire and will not crack or chip This 
new type paint is applied with a brush, 
dries quickly and can be washed with soap 
and water without affecting its original 
whilenrss 


Tell-Tale 

T he new Curtiss-Wright Gif'-20. now 
nearing completion, should be a fine, 
effieient, and splendidly equipped transport 
There is one novel device to be incorporated 
in It which d(serves particular attention. 
This is the “Tell-Tale,” developed to increase 
safety of operation and to decrease pilot 
fatigue by simplifying the task of control, 
in some respects the Tell-Tale ia similar to 
the indicating signal systems used by the 
railroads and the eleeirical power industry 
to warn of danger or improper operation. 

A panel of liglits is placed on the instru¬ 
ment board These lights are electrically con¬ 
nected to vaiious vital operating parts of the 
plane, as indicated in one of the illustrations. 
The warning panel itself is shown in an¬ 
other illustration. 

If the pilot wishes to land, he simply 
presses one of the ten pre-selector switches 



marked “loind ” I.ighis immediately show 
on the Tell-Tale panel to indicate what ad¬ 
justments arc neci-ssary As the landing gear 
IS lowered, the corresponding light goes out 
As landing flaps and elevators are operated, 
their corresponding lights disappear. When 
the enure panel is dark, the pilot knows 
that It IS safe to land. 

If the pre-selector switch is directed to 
the right or left engine, lights immediately 
appear to warn of improper operating con¬ 
ditions as regards fuel pressure, oil tempera¬ 
ture, head temperature, oil pressure, and 
other vital elements of engine operation 
Other headings on the Tell-Tale speak for 
themselves. 

Besides the Tell-Tale, many interesting 
features have been incorporated in the. 
C W-20 to reduce pilot fatigue and hence the 
possibdity of accident. Thus, large, hubless, 
spokeless wheels on all instruments assure 
better vision of the various dials. There is 
a single-movement control lever for operating 
flaps and landing gear. Radio systems are 
duplicated. The landing gear retracts in five 
to SIX seconds, can be lowered in three sec¬ 
onds, and cannot retract while the plane’s 
weight rests upon it. The king hazard has 
been specially considered. Teats in a refrig¬ 


which gives such a high lift capacity that 
landing speed is reduced more than ever be¬ 
fore. The new type of flap increases lift with¬ 
out correspondingly increasing drag. Hence 
there should follow not only improved land¬ 
ing speed, but also improvement in take-off. 
A “Venetian Blind” type of flap has also 
been investigated, but details are not yet 
forthcoming. 

There has been much research on the “tri¬ 
ckle” landing gear, also known as the nose- 
wheel landing gear. The tricycle landing 
gear has been widely adopted by construc¬ 
tors, but has a tendency to “shimmying.” 
Various experiments have been made to di¬ 
minish such shimmying. 

Radiators for liquid-cooled engines should 
no longer be of the external type which pro¬ 
duce so much drag. If the radiator is placed 
within a carefully designed duct in the wing, 
much of the drag disappears. 

In the refrigerated wind tunnel it was 
found that ice formation on the leading edge 
of the wing decreased the maximum lift co¬ 
efficient from 1.32 to 0.80, and increased the 
drag by 90 percent. This is, uafortanatdly, 
mathematics confirmation of the aerioua 
haurds of ice formatiim, particularly in 
hastening the stall of the ^rplane. 
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In iu study of engines, the Committee has 
confirmed by tests what practical designers 
have long held—that the two-stroke cycle is 
most attractive for the aircraft Diesel.— A. K. 

Mail by Autogiro 

R umors have come true, and Eastern 
Air Lines has received from the Kellett 
Autogiro Corporation a wingless 'giro which 
will be used by the transport company m 
executing its United States mail r.ontract 
covering the six-mile ferry route from the 
Central Airport, Camden, New Jersey, to the 
roof of the Philadelphia general post office. 

The Kellett 'giro is a one-place ship, with 
a large mail compartment, and will carry all 
the necessary instruments for blind flying 
and the exacting service of roof landing 
The new craft is a derivative of the military 
'giros which have done such excellent work 
with the Army Air Corps. High speed will 



Mail-carrying 'giro 


be 12.5 miles an hour, with low speed less 
than 25 miles an hour The 'giro will land 
without forward roll and take of! in less 
than 80 yards in still air. Specifications of 
the ship are span, 40 feet; useful load, 
620 pounds, weight empty, 16.30 pounds, 
pay load, 1.50 pounds; gross weight, 2250 
pounds; fuel, 30 gallons; service ceiling, 
14,000 feet; cruising range, 200 miles,— 4 K 

Synchroivizing Aircraft 
Engines 

W HEN the motors of a miilti-engined 
airplane are out of synchronism, an 
annoying “beat" is produced. For example, 
a difference of only 20 revolutions per 
minute between two engines will cause a 
distinct “beat" every three seconds. Since 
It IS difficult to read a tachometer to within 
20 revolutions per minute, attempts by the 
pilot to synchronize the engines are difficult 
and tedious. Moreover, even after the en¬ 
gines have been brought to the same speed 
by manual control, rough air or variations in 
operating conditions may throw them out of 
phase, to the renewed annoyance of the pas¬ 
sengers. 

Hamilton Standard Propellers engineers 
have, therefore, sought to secure automatic 
synchronization, and have fully succeeded by 
a system which is both ingenious and simple 
in principle, ^hen the engines are operat¬ 
ing at approximately the same speed, the 
pilot merely flips a switch; the synchronizer 
then takes control and brings the engines 
to exactly the same speed and keeps them 
there. 

A combination of mechanical and elec¬ 
trical prin^Ies is employed in the syn- 
duoitUar. *nie actual change in speed is 
Moompliihcd jaedianically through odjust- 
nmt of the eonstont-sjieed control on a par¬ 



ticular engine, by imrease oi decrease of 
the propeller pilch But the actual adjiisl- 
ment of the propeller control is effected elec¬ 
trically and aiilomalically by a small differ¬ 
ential three-phase motor atlached directly 
to the propeller control. 

The principle of operation of the differ¬ 
ential motor IS that it will not rotate when 
the frequency of the power supplied to one 
of Its windings is the same as the frequency 
supplied to the other winding Power for one 
winding IS supplied from a small alternat¬ 
ing-current generator driven by one engine 
Power to the other winding comes from an¬ 
other alternaliiig-ciirrenl geiuralor driven 
from the “master engine ’ If the speed of 
any engine differs by as liitU as a single 
revolution per minute from the speeil of the 
master engine, a difference of pliasi- is cre¬ 
ated in the windings of the differential 
motor, and the rotor is set into motion, 
changing propeller pitch until all difference 
has disappeared 

A very important feature of the differen¬ 
tial motor IS that its speed of rotation is 
directly proportional to the magnitude of 
the differences in frequency Thus, as the 
engine approaches the speed of the master 
engine, the corrective action becomes slower 
Hence there is no tendency to over-shoot 
the mark or to produce hunting. 

Manual adjusiment may be obtained at 
any time by switching off the synchronizer, 
but pilots naturally prefer the automatic 
system of operation, and the new device has 
been enthusiastically received by pilots and 
airline operators in general .—A K. 

Analysis of Landing 
AND Take-off 

A n important question in transport opera- 
L tion IS the following: “Is it or is it 
not safe to operate certain transport craft 
in and out of certain airports?” To determine 
proper lengths of runvyays and the correct 
height and location of obstacles to approach 
or get-away, reliable information of landing 
and take-off characteristics under aertitce 
conditions is necessary. Speaking before the 
Aeronautical Section of the National Safety 
Council, Major A. B. McMuUan, of the Qvil 
Aeronautics Authority, described a photo¬ 
graphic system which has been developed 


by the Eastman Kodak Company for obtain¬ 
ing such vital information. 

The essential equipment consists of four 
spring-driven motion-picture cameras witlv 
electrically operated single-frame releases. 
An electrical release mechanism is employed 
which gives absolutely correct timing. In 
practice, two pairs of cameras and two elec¬ 
trical controls are used. One pair of cameras 
IS set on a shon base of 60 feet, the other 
on a long base of 300 feet. With appropriate 
bases, markers, and so on, the airplane can 
be kept m view of the cameras throughout 
the take-off or landing process. Coordination 
of the films, timing devices, and so on, to¬ 
gether with a projector on which the images 
produced by the two cameras of a pair are 
projected, and which is provided with ref¬ 
erence markers, enables complete spare tri- 
angulation to be carried out A species of 
photographic surveying is thus accomplished 
The final result is that a record is obtained 
of the exact position of the plane in horizon¬ 
tal and vertical distance at any instant of 
lime. The value of such data is obvious — A.K. 



Alcohol Hair Tonics 
Plus Massage 


W HEN alcoholic preparations arc used 
on the scalp, vigorous brushing or 
massage should be used to stimulate the pro¬ 
duction of enough natural oil to offset any 
drying tendency they may have, according 
to the Journal of the American Medical As¬ 
sociation. 

This statement appears in answer to a 
physician’s query on accepted modes of treat¬ 
ment for falling hair. 

Among the preparations suggested by the 
Journal for arresting acute loss of hair is a 
solution of cresol in alcohol. A milder form 
of treatment which has been the “favorite” 
of dermatologists for many years is a 1 per- 
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cent golulion of pilocmpuie m SO-porrent 
alrohot or bay rum, according to the Joiiniiil. 

“This is said to have a specific sliniiilating 
effect on the growth of liaii, possibly ielated 
to its action on the vegclalive nervous sys- 

Other formulations given by the Joiirnn/ 
are the following chloial bydiule, fioiii 3 
to 10 percent in .'iO-perceiit alcobol or hav 
nun; or meicuiy bichloride 0 3, resorcinol 
nionoacetale ft, spirit of forino a( id 20, in 
bay rum oi peifumed alcohol to m.ike 120 


amount the voice is a 
peateis on a telepbor 
New Yoik and S.iii I 


MaCHINK to IlARVtSI 

Sugar Cane 

N ATIV'E sugar cane euiters m Hawaii 
will stand awestriK k when the monsiei 
cone harvester shown in two of our illiisiu 
tions starts gobbling up stalks of cane like 
some starved inammolh which lias chanced 
upon a fii Id of pailicularly luscious gram 
This giant- eompare its tin (7 feet iii 
iliameter) with tin tiiiik—started its jour¬ 
ney recently to Hawaii where it will be put 
into opei III 1011 by tin Honolulu Siigai Planl- 
eis' Association Kiiilt as an ixperimental 
tint, the harvi s|< r will he “field-eiigiiii i red", 
any changes proved lu i essury by opeiating 
trials will he made by iiieiiiis of tin liiitk 
shown, which is a traveling fabricatiiig shop 
luted with liniolii Eleitiir < onipaiiy an 
welding eiiiiipmt lit, drivin by powei taki 
Iiff from tin trio k diive shaft 
The sugar cane liarvi siei was built for tin 
llonolidu Siigut Planieis' Association by 
R. ('. LcToiiiiieaii Ini , and has been in 
lirociss of devilopimnt for manv monlb' 
I'he idea for it gnw out of a ilis<ussioii of 
Lane barvisimg iirobleiiis lutwiin llawaiiau 
;ane growiis and R (, hi'roiii lu an 


or wagons which will travel along beside 
the haivestei. 

The engine installed in the harvester is a 
160 horsepowei Diesel built by Caterpillai 
The large generatoi mounted on the front of 
the engine is for the purpose of fiirnisliiiig 
power to elei Inc motors which drive the con 
veyors and other operating mechanism 
This huge pieee of machinery is success 
fully operated by only one man 

Conversation Timer 

I N business ofliei s wbeie mmieroiis long 
disianee rail' are made or where our 
lime IS charged on local calls, it is often coii- 
sideied liecissary to time any given roiivi i- 
salion carefully to avoid ixira charges In 


'lull oflfiei s a small clock like deuce called 
ihe I’lione O Meli r would piovi invaluable 
Operated by a chick eseape-iiieiil lliis meter 
may be si-l for any timing up to hvi niiiiules 
by meielv turning the dial pointer by hand 
*se I at the- be'gllllling ot a te le phone eellive r 


Paper Glaze from Cohn 


T he proleiii fiom eorn is being u«eel lo 
make a gla/ing or eoaling toinpoMlioii 
fill fine printing papers 'Ihis replace-s easein 
from milk iiseel in 'imilai eiiniposilioiis - 

IK II A 


for assembling the finest thic 
metals, often wbeii' it is iiti 
other fasteners and rivets, y 
used for fastening woven ina 
upholstering to wooden or a 
where it is desired lo fasten 
or Bakclite. 

Till' male part of the riv 
with a groove in it foi pii 
This IS pulleil through the 
part The iiiiili and female i 
the siriii lure from the oulsid 
device I knyslaiidaid puller 
for use on the llopkaii blind 
piilb I bolds till fi male, wli 
pulled lo Its jiroper dislini 
mill till shank of lilt mal 
bleaks off rills b an ' the hr 
and makis a sni'iolh bnish 
lilt shape of lilt head 


Blind Type Pull Rivet 

A new type of nvil has been developi d 
lo be used in places wbeic ibcic is a 


fillEMILAl ElIMINAT 

Pain r Odors 

T he tib|i 1 lioiiable odor ai 
wliicli accompany iiileru 
ally arise from the oils wliicl 
lams rallii I than from the vi 
A new iiroducl, Sanlotnask, 
paint, will eliminate discoinfi 
pants Due or two ica'iicninlul 
all that IS iii|uirid, and the 
iieil alfiei iht niiimid rliarail 
eliving lime, diiiabibly, eii ci 
The maniifai tnii I, Minis 
( limp,Illy, e bums dial tin nr 
III espiiially iidvaiilageoiis I 
mgs, hospitals, sehiiols, holil 
biiililmgs wbii li frec)uenlly ai 
iiig rule cm at ion and jiainlini 

Explosion Damage 


mg the tiiile I surfaces of wind 
when dust explusicins ale I 
aiiurding In Hyliun K Brov 
Rureaii of ( hemistiv and Soi 
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arroBs in the center of the pane, will break 
at such low preBBureB that the exploding dilsl 
will not have a chance to knock down walU, 
lie indicated Yet the window panes will hi 
sufficiently slrong to reBi«t onlside wind 
preasnre. 

Some Mieh Bcheme id a necessary measure 
for “it IS impraelical to hnild walla strong 
enough to wilhatand the pressures pro¬ 
duced,” Mr Brown pointed out. He retom- 
niended swinging vents as the most salis- 
faclory way of getling rid of llu dangerous 
diisl-explosioii preaaiires, hut pointed out 
that such swinging windows could hr in- 
slallid III ixisting hiiildings mily at gieat 

fliisrored window glass, paiticnlarly of the 
‘'doiihie-sirenglli A quality" most widely 
used III factory i onstriic tion, is iiineli inu 
strong to vent the force of an explosion sue 
cissfnlly, he iiidiialed. The window flame 
Itself may go first when siii h a glass is used 

I’lopiily dainagi in excess of $ i'),IXX),000 
and di aths in excess of 300 have hi i n eaiisi d 
hy (Inst explosions in tin last two decades 

Dividing a hiiilding with nnpii reed walls 
was another of Mr Browns suggestions Jt 
would prfvinl tin spread of tin explosions 
f'.xplosive dusts inelude a wiih variety— 
starch, gram, wood Hour, sulfur, lork and 
othii' heing among them Siieme .Se/enc 


That Highway White 
Stripe 

S OME time ago a nationwide seardi wa« 
rondiicted for tin originator of tin len 
ter Iraffu safety line on highways, the “white 
siripi,” hy The B F (foodrieh (.ompanv, 
and the honor was awardid to thi late E.d 
ward N limes of Detroit, vice chairman of 
the Wayne County Bouid of County Road 
( ominissioneis and a proniinint figure in 
highway and highway safety adivities for 
many years 

A plaque was prist nied to Mr limes to 
eominemoratc Ills great contribution to high 
way safety, a method now being used inter 

His origination of the center tiaffie siripi 
was 111 1911 

Now comes Alexander L II Daiiagh. of 
( hicago, who siihmitB a phologiapli of a 
section of old highway between Mexico City 
and Ciieinavaca, Mexico, built iindei the 



dividing ttrips on a Me»> 
^l^l road built lomf ,400 years ago 



Above. One of the sodium bombs 
eomparrd with the lube in whieh it 
will he used. Rtight. Final stage in 
the production of the honihs. Filled 
with triple diBtilled sodium, thev 
.ire leiidv to he sealed and reinoved 

Spanish iiginie i5l) oi tOO viais ago, and 
I h ally showing that the "while stripe” was 
III use even tin n 

This stone road, many sections of which 
ai< in service today. In ing used mainly hy 
foot tiavciers and light aiiimal-drawii vehi- 
< les, has a "hiiill in" t( liter line of light- 
(olored stonfs 

Mr Darragh took the photograph at a 
point where the old road intersects the new 
and modern highway to Mexico f'lly He 
gives no histoiical iiason for ereation of the 
“while eenicr line” hut believes it might 
have hei ii put in, even m those days of com¬ 
parative antiquity, to prevent qiiairels he- 
tween ihosi aneient tiavelers who wanted to 
he sine they got thiir half of the load for 
th) II hnrios and wagons 


Sodium Bombs 

ETTING a pinch of sodium into the 
sodiiiiii vapor lamp, the golden-orangi 
lamp which is hecoiiiing increasingly com 
mon in highway lighting, is a comjihx prob¬ 
lem, the solution of which involves the ex¬ 
plosion of a “bomb ’ smaller than a marble 

The siuliiim lamp consists of an evacuated 
tubular bulb with an electrode at each end. 
When the current is turned on, the auditini, 
showing as a minor like deposit when the 
bulb Is cold, IS vapori/ed and becomes the 
current conductor, giving the bulb its charac- 
teiistir golden-orange color. 

The problem m to get the required amount 
of pure sodium—about 1 80 ounce —inside 
the vacuum tube without exposing the sodi¬ 
um to air. A tiny bomb, a glass bulb con¬ 
taining purr Bodium, does the trick. Making 
the miniature bombs is a complicated process 
in Itself, Before bring sealed within the mini 
Btiire bomb, the sodium undergoes a triple 
distillation. Attached to the fourth vessel of 
the distilling system by slim necks, or capil¬ 
lary tubes, are the glass cases of the sodium 
bombs. In its Anal distillation the sodium is 
deposited in the capillary lubes. Argon gas 
is released into the system to force the sodi¬ 
um from the necks down into the bulbs. Heal 



IS then applied to the necks to seal off lhi 
bulbs and itinove ihim. 

After the sodium bomb has hern plaeed in 
the lamp lube and the tube has hern evacu¬ 
ated, a high frequency coil is placed around 
ihe lube. This coil induces liiat in any metal 
within the lube, hy a sort of “wireless" or 
ladio process It causes the sodium inside to 
melt, to heat still further to the boiling point, 
and lo 1 xplode its glass bomb 

The sodium is thus deposited on tin walls 
of the lamp Its glass case is shattered hy tin 
rxplosion into rountleas pieces Siiue the 
glass case of the bomb is at the most six 
thousandths of an inch thick, the shattered 
pieces are hardly more than dust, wliirh cun 
be left in the lamp 

Before the miniature bomb i xplosuui 
method was developed in the General Elei- 
ttic (company’s Research I ahoratnry, the 
sodium was distilled separately into each 


On Making Feather 
Dusters 

T he reroveiy and use of feathers has 
long been an organized business, and 
vast quantities of them have been diverted 
to various uses—including feather dusters 
In making dusters the feathers are drawn 
.through a metal ring to regiment the quills 
Light as they may be, the feathers have a 
protective structure of tiny, tough scales 
that scratch and eventually wear out thi- 
metal ring. One manufacturer found his 
rings worn so rapidly as to mean serious 
nuisance and expense. In succession, various 
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harder melala were tried—several types of 
sleds, then Stellite, then Carboloy. As none 
was entirely satisfactory, he asked for sug¬ 
gestions from an ingenious worker in metals. 

The successful solution was an exact re¬ 
versal of the direction in which previous at¬ 
tempts were made. Little is known of the 
ultimate nature of friction, and the term 
"hardness” is all but meaningless without a 
description of the manner of its measurement 
or the nature of the opposing forces. Hard¬ 
ness as measured by penetration of a steel 
ball may have no relation to hardness mea¬ 
sured by depth of groove under a diamond 
cutter. It IS therefore difficult to predict 
wear or friction with unusual materials or 
conditions. The microscopic surface of feath¬ 
ers presents an unusual combination of abra¬ 
sive properties of surface, composition, and 
shape. Rubbed against what the inventor 
railed “brute hardness,” minute particles of 
metal wore away, whereas lead, not rigid, 
but pliable, apparently flowed back and forth 
under the pressure of the feather surface 
Lead was proposed and pure lead rings now 
wear almost indefinitely —The Industrial 
Bulletin of Arthur D Little, Inc 


ELECTRICITY COST 
'^HE electric current consumed 
during its lifetime by an ordi¬ 
nary 15-cent, 60-wott electric lamp 
costs at least ten times as much as 
the lamp itself. Hence, even a 1 per¬ 
cent increase in the efficiency of a 
lamp will make a siaeable difference 
in its ultimate cost. 


Pre-cast Concrete 
Shapes 

P ITTSBURGH, the cily that gave the 
world standardized structural steel, now 
has become the birthplace of standard pre¬ 
cast concrete shapes, which simplify fire¬ 
proof construction and lower its cost through 
mass production. 

Use of vibration, heat, and mass produc¬ 
tion methods are the three mam features of 
the system of manufacturing Cemenstone, as 
the pre-cast material is known. Vibration 
while molding is said to produce a finer tex- 


Ahove: Pouring the mix at one end 
of the continuous production Cem- 
enstonc mill. Right: A few of the 
pre-cast concrete shapes that can be 
produced with the same equipment 

lure and a stronger product. Heat is used to 
hasten the chemical reaction of the cement 
when It is brought m contact with the other 
materials and water. It also is said to induce 
uniform shrinkage and a product of a uni¬ 
form light color. Mass production has been 
made possible by the development of a sys¬ 
tem which permits rapid cycles of manu¬ 
facture and the making of several shapes at 
one operation. The method of molding, cur¬ 
ing, and aging produces elements with sharp 
edges and corners so that they have the ap¬ 
pearance of cut stone 
Among the prodiirls which can be pro- 



Designed to speed up sweeping of 
sidewalks and floors in indnstrial 
plants, the "Flying Dust Pan,” in¬ 
vention of R. C. Howell, a Cleveland 
industrial engineer, la powered by a 
one-horsepower motor and mounted 
on General Streamline Jumbo Jr., 
pneumatic tires. It runs at a speed of 
about three milea an hour and can 
turn around in ita own length. 
Picking up any type of dirt or 
debris, from fine dust to stones as 
large as hens* eggs, the sweeper con 
be monipulBted to work whhfai an 
inch and a halt of a factory wall 


duced by diis method are blocks for wall con¬ 
struction and channel-shaped, short-span 
slabs for floors and roofs, as well as long- 
span slabs, concrete plank, joists, brick, in¬ 
sulating tile, and veneering, also curbs, side¬ 
walks, and fence posts. 

The production equipment consists of a 
rigid steel frame over a curing chamber 
which produces a temperature of 160 de¬ 
grees, Fahrenheit. A hopper, which fills the 
molds with concrete, mixed to a plastic state, 
rides on the top of the frame, together with 
vibrators which agitate the mix. Steam from 
the curing trough keeps the molds constantly 
hot. After the concrete has hardened suffi¬ 
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ciently the products are lifted out in large 
groups and unloaded for aging under cover 
and in a constant temperature, to prevent 
unfavorable weather conditions from arrest¬ 
ing the proper chemical reaction wilhm the 
concrete. 


Copper Cures Fungous 
Diseases 

C OPPER, passed through the skin by elec¬ 
tric current, is being successfully used 
m treating fungous infections of the hands 
and feet by physicians at Yale University 
Medical School, 

In the past, many remedies have been used 
to treat these painful and abhorrent skin in¬ 
fections without speriacular success. Of 37 
patients treated at Yale by means of elec¬ 
tric current, 26 have been discharged as 
cured. .Some of tliem had severe infections 
of long duration, one for as long as 25 years. 
The average number of treatments given was 
six. 

The afflicted person sits with his feet im¬ 
mersed in enamel pans and with the hands in 
other basins. When the infection is on the 
feet, the hands are immersed in salt solu¬ 
tion and the feet in 0 2 percent copper sul¬ 
fate solution. For infections of the hands 
the relations are reversed. The duration of 
the treatment is 20 minutes. Special ap¬ 
paratus has been devised to obviate the 
danger of electric shock. 

Dr. Howard W. Haggard, Dr. Maurice J. 
Strauss and Leon A. Greenberg described 
the new treatment in a preliminary report in 
the Journal of the American Medi^ As¬ 
sociation.—Science Service. 


Rubber-to-Metal Cement 

T here has long been need for a cement 
which will stick many different kinds of 
materials, including rubber, to metals. Such 
a cement has been developed by the St. 
Louis Rubber Cement Company and ia avail¬ 
able in all site packages from one ounce to 
55 gallons. This product, which la called 
Criptite Cement, is easily applied, can b« 






ma4e to be a quick or slow dryer, and to 
withatand any climatic conditions. The man¬ 
ufacturers claim that the longer it sets the 
more tenacious it is. 

Criptite is made from a combination of 
lubber, selected gums, and chemicals. Tin- 
result IS a cement that “welds” rubber to 
metal, anti-squeaks to metal, rubber to en¬ 
ameled metal, felt to metal, blue wadding to 
metal, cardboard to metal, and linoleum to 
metal and concrete. 


Tube-Wall-Scope and 
Magnaflux 

T wo new procedures invohing a n cently 
developed instrument, the Tube-wall- 
-cope, and a new application of the Magnu- 
llux method are now being used to inspect, 
during production, both the interior and ex 
lerior surfaces of every length of J & L Blue 
Ribbon seamless steel integral joint drill 
pipe manufactured by the Jones & I-aughliii 
•stt-el Coiporatiou. 

The Tube-wall-scope fills a long-felt need 
for an accurate, stientific method of inspect¬ 
ing the inside of tubular goods for defects 
which eventually might result in pipe fail 
tires in the field. The Tube-wall-scope is a 
precision instrument resembling an exeep 
lionally long telescope. It is equipped with 
an adjustable focus eyepiece at one end and 
a seiKS of special lenses, reflectors, and a 
specially designed high-powered light at thi 
nlliei. The lenses are airanged to permit the 
operator to inspect the complete .iW) degrees 
of circumference inside any tubulai product 
a.S the Tiibe-wall-scope is pushed slowly 
through the jiipe Guide baskets moiiiiled on 
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This test consists of placing the pipe in a 
magnetir field and then sprinkling the pipe 
with a metallic powder or solution. Even 
though not otherwise visible, any defect will 
immediately become apparent as the red 
powdei IS attracted by magnetic action to a 
flaw and collects then. 


The Kort Nozzle 

A n appendage whitli is installed perma 
L nenlly on the stern of vessels to sur¬ 
round the propeller as a sort of tube, and 
railed the Rort noule, is being rapidly 
adopted for use on small vessels. This devici. 
which 18 handled in this country by the Dravo 
(.orporation, produces an additional effective 
thrust from the screw propeller without in- 
ei easing the load. It is intended for use on 
well-designed vessels but is not for usi on 
poorly designed ones. It has no moving parts, 
no connection to moving parts, consumes no 
power, and is physically as strong as the hull 
Itself. 

The duly of the Kort iio//b is to loulrol 
the dim linn and velocity of the water pass- 





How the Knit iior/.le drives a (vlin- 
drieal column of water sternwaid, 
thus obtuining j “pioductive push” 

ing to, through, and awav from the pto))<llei. 
with the further duly of obtaining odditioiial 
foiward tlirust through lh< control of tin 
suction value of the propeller “draw” on the 
hydrofoil siclioiied ring The iimlerlyiiig 
principles through which this no//lc gams 
Its superior pro|Hlliiig elTuiency are not un¬ 
duly technical yet are too long to i xplaiii iii 
detail here. Generally speaking, the action of 
ibe propellei is to driv< sleriiward a cylmdri 
cal cohiinn of water and from this propeller 
lace, “productive push” is obtained 

For coast-wise and harbor towing vessels 
an increase of low rope pull between 20 per- 

Le/l: The Tuhe-wall-fciope in use 
Helow: With the Magnaflux test, in¬ 
visible pipe defects are delected 


cent and 35 percent may be expected at nor¬ 
mal towing speeds. The case of the Motor- 
coaster Joma of Groningen, Holland, Will 
serve as an example. Trials made in calm 
water over a measured mile without the Kori 
nozrle gave a speed of 7 8.3 knots with the 
engines developing 225 .S H P at 298 revolu 
turns per minute while the Joma was con 
sinning 89.4 pounds of fuel per hour. After 
the application of a Kort nuzzle, on the same 
eoiirse and under similar sea conditions, the 
vessel attained a speed of 8.6 knots with the 
engines developing 219 “s H.P. at 322 revolu 
lions per minute and consuming 87.0 pounds 
of fuel per hour. The gain was 9 85 percent 
in spied with a riduction of 2 7 percent in 


fully adoplid in a numbei of industrial 
l>lanls, provides rapid, automatic making of 
wi-lils of low-carlion and medium-carbon 
steels, stainless and other alloy steels. The 
‘■L nionmell” process uses as an electrode a 
hare welding rod automatically fed, heated 
by tile passage of an electric current fiom it 
to the work being welded The end of the 
electrode is constantly covered by a special 
granulated material which is automatically 
laid down in advance along the veam to be 
wi bled. 

The granulated material used is a litgli- 
resislancc conductor of electricity in the 
molten siate, and hence makes possible the 
use of very high current densities which 
cause rapid generation of intense heat It 
also acts as a heat insulator and coiiceli- 


thc barrel serve to center the instrument in 
the pipe. 

As the Tube-wall-scope magnifies the size 
of the image of a defect, an experienced in¬ 
spector can quickly recognize any flaw as 
a possible source of failure and by calibra¬ 
tions on the instrument barrel can then read 
ily determine the location of a defect. 

Every length of integral joint drill pipe 
now being produced by the company is also 
subjected to the Magnaflux test. This drill 
pipe eliminates the conventional type tool 
joint by having a forged upset too) joint in¬ 
tegral with the pipe itself. Tlie Magnaflux 
test is applied to Ae exterior of this forged 
upset to detect defects not visible to the eye 
in the desin to attain a perfection of sur- 
faca that will materially reduce the possi- 
hflity of failures at the joint. 
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lrat«« the heat in a itraall welding zone. The 
molten portion floatu as a liquid blanket 
over the weld metal, protecting it from the 
atmosphere, and the actual welding takes 
place beneath this liquid blanket, without 
evidence of an an, and without sparks, 
spatter, smoke, or flash. By using various 
combinations of amperage, voltage, and 
welding speed, the shape and the reiiiforei- 
ment of the weld can be varied and the 


wrote in the margin of an algebra book this 
statement: 

“If n 18 a number greater than two, there 
are no whole numbers, o, 6, and c such that 
n" pins b" equals t". I have found a truly 
wonderful proof which this margin is too 
Mnall to (ontain ” 

Unfortunately, after Fermat's death in 
1665, an examination of his papers showed 
that he never wrote out this “wonderful” 


matical Society, Dr. J. Barkley Rosser ef 
Cornell University described a method of 
treating a special, simplified form of Fermat's 
famous theorem so that many values of n can 
be handled at once. With this method he has 
proved this special case for all values of n 
less than 8,332,403. 

This special form puts on the leslriction 
that the number n must not divide a, b, or c. 
Previously Dickson, in 1908, had proved this 


depth of the fusion zone can be legulaled as 
desired .—The Industrial Bulletin of Arthur 
D. Little, Inc. 

New Life Preserver 

T he belt worn by the balliing gill in onr 
illustration is the invention of G J. 
Peterson of North Dakota, who spent almost 
four years in its perfection It inflates and 
quickly becomes a life preserver in an 
emergency. The .Swiinasler, as it is called, 
has the appearance of a handsome swim¬ 
ming belt, uses ordinary Sparklet siphon 
cartridges available at all drug stores, and 


o doing Fermat left a mystery case for numbers up to 7000 and, in 1925, 
Beegcr did it for numbers up to 14,000 By 
comparison Dr. Rossei's cuntribution is enor- 
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TIiP Crosli-y Reado radio printer is a de¬ 
velopment of the Finch method (See Scien 
lific American, June, 1938) and is heing 
used 111 many places throughout the country 
The lime prohahly is not far distant when 
ladio facsimile printers will constantly de¬ 
liver an interesting stream of timely irws 
Items and pictures of news events, as well as 
other information, into homes and olhi r 


Where Science Ends 


Control for Peach 
Borer 

E thylene duhioioie. wkI.Iv iis.d m 

fiiinigaling pram, has pioved inoii ef 
fedive in lontrollinp peach horns than 
iiiaiiy materials now used, and in addition 
It Is easy to apply with little danger of in 
IMiy to the trie and is relatively tliiap 
Lthihne dieliloride is emulsified with wa¬ 
tt r eoiitaininp potash fish oil soap, ami 
this emulsion is poured ahoiit the liase of 


Sear Off Steel Suriace 
Dffe( ts 

F I.A'sllINf., seating tiaiiie is ri moving the 
liotlhnielv III the olheiwise high speed, 
mil haiiired prodiiclion of steel from the on 
|)ile to the warehouse of the fitilslud prodiii t 
I hat hollliiieck was the stage known as 
liloom liiiishiiig, when the suifaie defeels in 
the steel had to hi n moved to mei t cii'tomi i 
ill iiiands 

Flaming toreliis, hiirning oxygin ami 
an tyleiu gas, an now scaring off the out 
side surface of giant hillels in iiiaiiy sitil 
mills of the land They are replacing ohhi 
iiiethods which employed many men to chip 
olT the deft els with pneumatic chisils oi 
huge machines—power-operated hut man- 
contnilled—wliieli did the saint thing 

Flame scarfing is the name of tin new 
inilhotl The steel niakeis havi heeii ri I oc¬ 
tant In talk iniiih ahout it until it had 
achitved a success over an appnciuhle 
period of tiriic-, in full scale commercial pni- 
diictiiin They had heen fooled, too many 
tunes heftiie, hy other methods claimed to 
have solved the prohlem of hloom hnisliiiig. 
But that trial period is now ovei and guns 
are replacing skeptical fiowns on llie faces 
of the nation's steel masters 

The Lin-Ue-.Surfacer is the name of a 
flame scarfing device coming into inereas 
ingly wide use in steel plants It takes its 
liest position in the steel mill’s otherwise 
continuous chain of production when it is 
placed in the blooming mill near the giant 
sheats that cut off chunks of steel a foot in 
diameter and 10 or 12 fret lung. 

These chunks, the blooms, go through the 
flame-cutting treatment, lose their surface 
defects and pass on to the rolling nulls. 

In actual operation the bloom passes into 
the unit and its surface is pre-heated, to 
the point where it just begins to flow, in 
about two seconds. This is accompliithc^J by 
iniiltiple torch openings which may number 
as many as 28 orifices. Then, at the proper 
instant, along comes oxygen gas and sears 
off the outer aurfaoe to any depth desired 
up to a quarter of an inch. 

In the de-surfacing unit the blooms move 


Hospitality Begins 



'I'hc Waldorf, for example, is a magnificent seienlific 
athieveincnt, not only dependent tin science wlicn it 
was built, but continuousl} dependent on matt) sci¬ 
ences for the efficiency of its operation. 

But every man of scientific tiun of mind knows 
what we mean when we say that hospitality, in his own 
home no less than in the Waldorf, is something warm, 
living and human that sure ives scientific detachment 

And it is that ability to pieserve the human touch, 
III spile of all our clockwork schedules and efficient ), 
that gives the Waldorf its unique reputation for niani- 
taiiiiiig close, cordial and communicable contacts 
with its patrons. 

Besides, this year, when you come to New York, 
you’ll gel so much science at the FAIR, that it'll he a 
genuine relief each day to letiiin to the hospilalily 
of The Waldorf-Astoria! 


WALDORF-ASTORIA 
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Experimenters — Schools — Field Workers 


An Accurate Balance at a Price 
Within the Reach o£ All 



Sciuidve to 2/50 gram 
Weighs up to 100 grams 
Compact—No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 

Now pcnniuibfe for auxiliary use in 
drug ttorci (N. Y. C. Serial B17.) 


Never before a balance with all these exceptional features! 


finest Quahti- Miide of tented niMerlils Itn 
L'onelrucllon will appeal to laboratorlea desli- 
luit tile bent eiiuipnicot The Bakellte cup la 
uiiatTei'led bv practtcallv any aubstance that 
(an conic In contact with If the tool ateel 
knife cdKc and agate bearing will glee long 


wclghlnga made In the uaiial coarse of teach¬ 
ing, organic arnthenla, experimental work, 
compounding, photographic work, etc. 


tory punwnc » 


Its amall size nukes It possible to carry It on 
Inspection and testing trips at a dlalani e from 
the laboratory It la small enough to be carried 


CrsSuatid in either the Metrie System (iramt) er the Apethseory’e System (trains, 
drams and euncee) In ordering, gleaee IndIcats whleb e( thsee yes desire. 


BENNETT BALANCE~$8 .00 plus 40c Postage 

Tech Editorial Service, 26West40thStreet.NewYork,N.Y. 


against the blast of oxygen flame at a rate 
which can be as high as 175 feet a minute. 
The oxygen velocity is low, in contrast to 
the high speed flame of the ordinary oxy- 
acetylene rutting torch, and peels off the sur, 
face. The slag formed consists of about 80 
percent iron end can be used over again to 
charge blast furnaces.—Copyright by Sci¬ 
ence Service. 


PLASTICS 

TN 1926, production of plasties in 
the United States was 10,000,000 
pounds. A last jump to 30,000,000 
pounds was made by 1932, and an 
enormous increase to W2,000,000 
pounds in 1937. 


Calomel, Valuable 
Insecticide 

D osing cabbage maggots with calomel 
applied in a suspension around the 
young plants, as a dust, nr as a coating on 
the seed, has distinct advantages over most 
other methods yel devised for combating this 
irnublesome pest, according to Dr. Hugh 
Glasgow, entomologist at the N. Y. State Ex¬ 
periment Station at Geneva. 

The insecticidal properties of calomel were 
discovered largely by accident a number of 
years ago in some tests at the Station in 
which all of ihe salts of mercury were in¬ 
cluded as a matter of routine, explains Dr. 
Glasgow. Such sinking control of the toot 
maggot was obtained on the calomel plat, 
however, that it was immediately made the 
sub;ect of careful tests, with the result that 
It was found to have some decided advan¬ 
tages over corrosive sublimate, the standard 
treatment, although no more effective than 
the latter in controlling cabbage maggot. 

One of the chief advantages that calomel 
possesses is that there is little danger of in¬ 
jury to lender young plants from its use, 
whereas corrosive sublimate must be used in 
a fairly dilute solution and even then may 
cause injury to cauliflower and radish seed¬ 
lings. Corrosive sublimate is also suspected 
of delaying the harvesting date of early cab- 
bage and cauliflower. Because it can be used 
in heavier dosages, calomel generally does 
not need to be applied as often as corrosive 
sublimate. 

Calomel may be applied in suapension in 
water, as in the case of corrosive sublimate, 
or jt may be used as dust, or it may be ap- 
'lilted directly to the seed at planting time. 
“In fact, any method that results in placing 
the calomel near the point where the eggs of 
the insect are normally deposited should re¬ 
sult in satisfactory control of the root mag¬ 
got," says Dr. Glasgow. 


Tonette: Newest, 

Simplest Musical 
Instrument 

ALL his life, Zeigner Swanson liked to tidk- 
/x er with flutes, to play them and to build 
them. It is said that flutes are » (^d a* Mal¬ 
low branches and a tool to eist thdtn; iiliid 
“Zlg” has amassed a twllectioa 
iag their evolution from, li^bw twigs 
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Savings Up To 75% 

OTl for Chemists, Engi- 

TECHNICAL BOOKS 

These books are going fast! Take advan* 
tagc of the reduced prices while you can! 


Agncullur.il Clicniisli\, /'rti/’i 
Airas & Volumes, rt cV I i 

Astronomical Ph>i.ics, Stiatt^n 
Astronomy Today, Aiorcin 


CcirLuiiizatioii, LowP Tcniiw intme, (•tutty 
Chemistry m the Hume, i irih 
Chemistry of the Sacchainks 
Chromium, by Aid of hiecirn. (uintit, / 
Cleaning and iJj cing ot Ka>oij. Jvtht 
College Ceology, Vol 1, Whm 

C'olloid Chemistry, Piactical, O^tuahi 
Concictc Design, I C S 
Conductivity of Liquids, I (nvn 
Crystals and Fine Slrucuiic of Mattti, Hintu 
Cyaniding Copper Zme, J t 
Cyanuniid, Franke 


Einstein’s Gravitation, Tfeiinr/Zu/i 

Klectrical F.nginccrmg Ttslmg, J"an 

Electric Furnace, Momuu 

Electrolytic Lah^, Nu^ciisun 

Elementary Chtmistry, S utt 

Elements of Economic (JeidoRi (.pnijoty 

Elements of Physics, Mmlianf i hunt 

Enzymes, IVaksman 

First Year Practical Chem Brum 

l*teezing Point, Uuiiing Point, Jotm 

Clues & Glue Handling, J ct'3do!c 

Heat Theorem, The New, Nirn\t 

Human Bods, A/or /hi 

ilygieiie. Practical, Bim<j 

Inditstnnl Fui nacc Ttchniuin', lit nun mt n 

Inorganic Chemistry, Hoici 

Inorganic Oualil.ilivc Chcinicil Anil' is, lUu 

iron di Steel Work Chemists, JJms 

Kiln Drying, Practical, Kcttlr 

Lead Electro Metalluigy, / C 9 

Leallut Manufacture, H' ilson 

j.inc Charts fui Knginccis, Rosf 

Euln icants, American, Loi khatt 

Magnetism & Atomic Stnicluie, ^tontf 

Metallic Objects, Electiolyticallv, FfanluiuM t 

Metallography. Structural, Puluftr 

Metallurgy, n'ysor 

Metric System for Engineer<, Clapftam 
Milk, The Perfect Food, CodboU 
Modern Biology. CanmnnUam 
Modem Magnetics, Auc^bai.k 


Oil Kefmery Specihcations, Anorv 
Optical Activity & High Temp Me is , y<iro 
Optical Katating Poivcr, Landoit 
Parachor & Valciuy, Sunden 
l^hysical Chemical Esolutiun 
Physical C'hcnii«itr> , Exp Fan Kfoott, r 
Physical & Colloid Clicmistiv, Michaths 
Physico Chemic il Melaniurpnosi>, i oUni 
Planning for (lood Acoustics, Bnt/enaf & 


Pcinforced Concrete in Europe Colby 
KeHtaich Narr itives, 7/jini ] ol ) 
Research Narr.itivcs, I'hnn, I ol il 

,1 c s 

.. V & Misleading, Lviuh 

Soil Solnhoii, Cumrroii 

Sparking of SUel. Pittos Cat 

Tanning Materials, //on’fV 

Thcoiy of Brownian Movement, Bittstriu 

'Iheory of Relativity, FKiindluh 

'Ihermionic Phenomena, Bloih 


I QUANTITIES LIMITED—ACT Q UICKLY 
For sale by SCIENTIFIC AMERICAN, 24 Wett 40th Street, New York, N. Y. 


Onr ih a well-known product—methanol, 
or wood alcohol Four others had not befcn 
previously discovered, although one of the 
group was described as theoretically possible 
by a German scientist. The properties of 
these new substances are such as to suggest 
their use as wood preservatives, fungicides, 
insectieides, adhesives, solvents, and plastic 
materials. 

The co-discovercrs, Dr. E C. Sherrard and 
Dr E E. Harris, describe the first new siib- 
slanrc as parapropyltydoliexanol, valuable 
as a solvent for organic gums and resins, 
and oils used in lacquc rs It has value as a 
pieservativc. and is about as repellent In 

The second and thud substances, de- 
siiibcd as 4-propvI. 1. 2 diliydroxycycloliex- 
anc and 3 p hydroxycyi lohexylpropanol, arc 
lliick liquids winch tiecoine solid after stand¬ 
ing a long while. Both may be made into 
plastic materials. 

The fourth substance is ciyslalline ami 
unnamed, as the discoverers have not yet 
determined the positions of the tarhon, hv- 
diogen, and oxvgen atoms of winch it is 
< 'imposed 

Because of its comtilcx cliemical nature, 
ligmn in Us natural form lias baffled scieii 
li'is By snhmitling it to the hydrogenation 
prociss, the Forest “service snentists changed 
Its thimicul naluic so that il could be 
hiokm down into component parts The hy- 
diogenalum process already is in use rom 
inercially in making hard fats from vegela- 
hli oils, in making petroleum oils from coal, 
and in getting phenomenal yields of gasoline 
and gas oils from natural pelndcum 

In the laboratory tests the hydrogen atoms 
wire added to a solution of purified lignin 
hv means of heal and pressure and the use 
of a catalyst—copper chromium oxide—an¬ 
other chemical inducing rapid reaction, yet 
taking no part in it. Under this treatment 
the dirty, brown lignin solution changed to 
a ihirk, sticky, and colorless fluid. The cata¬ 
lyst was removed by the use of a centrifuge, 
which works on the principle of a cream sep- 
aialor Tlie residue was then distilled, or 
fractioncd, to create the wood alcoliol and 
the four new subslancos. 


99.9999 PERCENT 

pURITY of metals is diflleuh to 
achieve, yet very important in 
researrh, alloy making, metal coat¬ 
ing. Metallurgists have made lead 
99.9999 iienenl pure. 


Folding, Light-Weight 
Anchor 

O NE of the latest developments in the 
marine accessory field is a new light¬ 
weight anchor fabricated from high strength 
Monel sheet. It is welded throughout, except 
where the arms and stock meet the shank. 
These joints are pinned so that the anchor 
can be folded for stowing when not in use. 

Made in a variety of sixes from six pounds 
to 47 pounds in weight, the anchor is so de¬ 
signed that the 11-pound size will hold a 
boat 38 feet in length. With the conventional 
type of anchor, the general rule ia to allow 
one to two pounds in anchor weigjit for eadi 
foot of boat length. This lightness ot weight 








Tills anchor was designed and is manii- 
fai lured hy the Youngstown Welding & I n- 
gineering Company — Inro, 


Rubber-like Substance 
FROM Dairy By-products 

S cientists of the u s Biin an of Dairy 

Indusliy have perfetled a piocess foi 
making a transpannl ruhber-like substanie 
from lactic acid of whey that has many 
promising uses in various industrial opera- 

Known to chemists as polymelhylacrylate, 
the water-while semi-solid material is closely 
I elated to the so-called organic glass made 
synthetically and used for highway reflectors. 
It IS softer and mure flexible than organic 
glass, however, but is very tough and elastic. 

Laboratory results obtained by Lee T 
Smith and H. V Claborn, chemists in the 
Bureau’s Division of Dairy Research Labora¬ 
tories, indicate that polymethylacrylate can 
be produced as cheaply from lactic acid by 
their method as it is now produced from 
ethylene or alcohol by the cyanhydrin proc¬ 
ess. The Bureau scientists believe the cheap¬ 
ness of their process will contribute to the 
increased use of lactic acid. 

Because of their unique properties, poly¬ 
acrylates ara already in demand for various 
purposes. Their transparency, elasticity, 
toughness, ease of solubility, and stability to 


GASOLINE ENGINES 



hoisvpower 4 
cycle fool ped- 

Hi HtMltCI 

$35.00 


ANTI-CAPACITY SWITCHES 


PIONEER AIR COMPRESSOR CO., Inc. 

120-s CHAMMItS ST. NEW YORK CITY. N. Y. 
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BALAR 

VEST-POCKET FIELD GLASS 
OF lAUSCH A LOMB QUALITY 


• la (he new Beler, Beusch & Lomb 
detlgoers have done everything to give 
you a fine eltit-kp view in a glass com¬ 
pact and light Its flattened shape gives 
you small size with a wide field of view. 
Modern bakeliie body is beautiful, 
light, strong. Famous _ 

Bausch & Lomb optical | 
system. Full } power At 1 
your dealer’s, or posijiaid, r 

Bausch B Umh fiaM fUssas 
and huMculars ara $U t* SlM. 
Wrila for cataUf. 

BAUSCH & LOMB 


912 lOMI PARK 


ROCHESTER. N Y« 


ELP FOR INVENTORS! 



sssm 

ARISTO 


sunlight and ultra-violet rays make them es¬ 
pecially valuable in the preparation of lac¬ 
quers, varnishes, inks impregnating com¬ 
pounds, and cements. 

All types of fabrics paper, and other 
fibrous materials may be coated or impreg¬ 
nated with the polyacrylates to make them 
resistant to water, oil, and gases Fabrics 
with these charatleristics are useful in mak¬ 
ing ship's sails, balloon cloth, and clothing 
for protection against poisonous gases. Treat¬ 
ed paper finds many uses, especially in the 
electrical industry. 

Unlike the related organic glass material, 
polymethylacrylate alone is not suitable for 
making molded objects, either by the com¬ 
pression or injection method; but it can be 
combined with the organic glass to make a 
molding material siiptiior to any of the ori¬ 
ginal compounds. 


Radiation Pyrometer 

A new radiation pyrometer which uses 
as a temperature-sensitive unit, the 
Ardometer. shown in the illustration, is be¬ 
ing offered by The Bristol Gimpany, 

This instrument measures the surface 
temperature of hot objects or masses above 
1000 degrees, Fahrenheit, when the Ardo- 
meler unit is sighted so that it picks up the 



beat rays emitted The temperature is re¬ 
corded on a round- or strip-chart recorder 
or IS iiidiraird on a millivollmelcr pvroin- 

Tbe Ardomeler has tins imporlant lea- 
Hire. It can lie sighted directly on the object 
in the furnace and in this position it meas¬ 
ures instantly the temperature of the object 
Itself It follows iiith fidelity the tempera- 
lure changes irt the material on which il is 
sighted 


LigiiiD Metal Polish 

A FORMIILA for a liquid metal polish 
developed in Germany is given as fol¬ 
lows: Dissolve 8 parts of fatly acids in 11 
parts of denatured alcohol, saponify with 4 
parts of ammonia <sp gr. 091); add 2 parts 
of fatty alcohol sulfates; dissolve in 58 
parts of benzine and stir the solution with 
50 parts of fine Neubiirger chalk. 


Electron Stream 
Harnessed 

R esearch engineers of the Westing- 
house Electric & Manufacturing Com¬ 
pany have made electrons obliging actors for 
the visitors to the New York World’s Fair. 
To show what goes on inside a three-elec- 


Yeu Audit the Accounts 
of your Troosuror, 
Why net your Insuronco? 

After all it it the 
Basic Asiurance of your 
Investment 

L. S. Treadwell a Co., inc. 

lie JOHN eTRcsr ncw yoak 



Experimenters — hventors 

Can you find a commercial use for this 
vcientific Curiosity’ Mysterious COF I) 
I ICilT prniliited witliout current or fuel 
Sample light, instructions .ind some sug 
gested Uses $1 OU 

NEW WORLD LABORATORY 

MInnshtha Ststisn MInntapellt. Minn 




METAL CAST PRODUCTS CO. 

169t Boston Rood Now York City 


‘^‘Make Money With 
Your Camera*’ 


Photo-Markets 


This 144-page book tells 
what to “shoot,” how and 
where. Gives directions for 
submitting photographs to 
magazines. Lists hundreds 
of markets for photographs, 
together with the types 
most suitable for each. 


Eighth Edition 
Revited-Up-To'Dato 

50 Cents, Postpaid 

SciBNTific Amhucaiv 
S4 Wmi Mill Mmci New Vavh Clzy 
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MANY STILL 
ARE NOT 
AWARE 

that there is a companion 
volume to “Amateur 
Telescope Making." 

“Amateur 
Telescope 
Making — 
Advanced” 

N ot merely a new edi¬ 
tion of the book 
"Amateur Telescope Mak¬ 
ing,” but a wholly different 
work for owners of that 
beginners' book who have 
absorbed its contents. 
"Amateur Telescope Mak¬ 
ing— Advanced" has 57 
chapters, 65 pages, 359 il¬ 
lustrations and over 300,- 
000 words, dealing with 
advanced mirror technic, 
flat making, eyepiece w'ork, 
drives, aluminizing, obser¬ 
vatories and many other 
aspects of the optical hob¬ 
by. Published 1937. 

“Amateur 

Telescope Making — 
Advanced” 

Edited by 
Albert G. Ingalls 

Postpoid $3.00, domestic 
$3.35, foreign 

SCIENTIFIC AMERICAN 
34 W«t 4Stk Stnet, New York, N. Y. 


trode v«Giiiim tube and the effect of a mail;- 
nclic field on a stream of electrons flowing 
through a vacuum, the engineers have hiiilt 
a inode 27 inches high and seven inches in 
diameter. Il is timilar to a standard radio 
tube except that it has two filaments and two 
grids on opposite sides of the plate so that 
the action is visible from both directions 
This interesting lube is showu in one of our 
illustrations. 

llie surface of the plate is coated with 
fluorescent material, so that wherever elec- 


EViNRUDING 



The action of electrons in a vac¬ 
uum lube is made visible in this 
demonstration model, as described 

Irons impinge on the plate, a green color 
shows. Uy changing the negative biasing volt¬ 
age supplied to the grul, the stnam of elec¬ 
trons to llie plate can be laried from rero 
to the maximum of winch the lube is cap¬ 
able. A palltrn on the luce of llu plate 
shows the area normally bombarded by elet- 

By placing a pirmaiunl niagmt near llie 
tube, llie electron stream can be deflected by 
the magnetic held The effetl of the field on 
the electron stream can be «een plainly. This 
effert caries according to tlu way the magnet 
IS applied to tlu lube. 

The circuit used is similar to that in 
audio-amplifiers. A 60 eycle Irequencv is ap¬ 
plied to the grid and the lube oiilpiil is 
connected to a loud speaker. The loudness of 
the audio signal corresponds to the area 
of the green glow on the plate of iht lube. 

SuLFAPYRIDINE IN PNEU¬ 
MONIA Cases 

ALMOST all deaths from pneumonia could 
now be prevented if pneumonia patients 
were given proper treatment on the first day 
they were taken sick. Dr. Perrin H. Long of 
Johns Hopkins School of Medicine recently 
told members of the American College of 
Physicians. The millennium of no more pneu- 
monia deaths, which probably could he 
achieved by the new chehiical remedy, sul- 
fapyridine, will probably never be reached, 
Dr Long said, because pneumonia patients 
do not see a doctor on the first day of sick¬ 
ness—in fact, usually not until they are 
desperately sick. 

Serum would not be necessary in the 
treatment of pneumonia. Dr. Long said, if 


Wanted 

A MAN WITH $5,000.00 

who can assist by reason of the right contacts 
with large business interests, in exploiting an 
mientiun as uniieisally .-ipplicahle as steam 
\ test plant is ne.srly compleud and together 
with the patent sitiution amply financed, This 
IS not another g.idget but something of 
epoch-making importance There is nothing 
like It in existence and the art is susceptible 
of iirofitable clevelopnicnt in a hundreti dircc- 
tums (or years to come The man is more 
important than the $5,000 00 which he must 
lie prepared to lose, but the chances .ire bet¬ 
ter than 50'f for him to make a million, if 
the test plant oiiertites, and extensive and ex- 
liensive research and independent checking 
indicate it will 

The '\d\crtiser is an Engineer, Manufac¬ 
turing Executive and Patent Attomey with 
a record of over 25 years’ successful achieve¬ 
ment and pr.ictite. This is not his invention, 
hut he has a substantial investment of time 
.and money in it He can furnish highest 
references Professional promoters, patent 
brokers, ' sure-thing" guvs and those seeking 
an assured investment, please do not answer 
This IS a g,imlile Init a gooil one, with a fifty- 
fifty clmnic of success, backed by men who 
know what they are doing 

AMrti. Bn tS, gtltirtlds Amwltan 


DOYOUr 


8t$ph$nMn Laboratory, 8 Bock Bay, Boitoo, Mait 

^"INVENTIVE 

INVENTORS; Send Iniincdlatelv for your copies of 
our btg now KKEE BOOKS. ■'Patent Protection" 
and ''Selling an Invention " Slxty-cIght pages of In¬ 
teresting facts Tell liow Patent Laws protect you; 
kind of sketch or model needed; simple steps to 
lake wltlimit cost, liow siKcesafut Inventors have 
seiured ananelal asslstanec, show Interesting tn- 
vvnllons; Illustrate important mechanical move¬ 
ments Other men have read and proBted by these 
bosks. With books we also send Free Evidence of 
Inventlnn form, thst you can use to esUbllsh date 
of disclosure Prompt service, reasonable fees de¬ 
ferred pavment plan Strictest secrecy. Highest ref- 
eronces Write us today The facts in our boohs are 
worth money to the man with a good Invention Ad¬ 
dress VIeter J. Evans A Ce , ReglstirMI Patent 
Attornws, IM-fi. VIeter BulMln,, Wtehlngten, Ot 0. 
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WorklnB drawings of |iriii lb ullv oyiiv lonieliablc niimineiit dubi. aiiiillaim; and loii- 
trliani'e emtilniod In the design and eunsitin tloii of niiitluiuiy tor eiiii (itn(ioso Niaili 
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11. A MARRIAGE MANUAL— By Hannah M Stone. M.I) . anil Abrnbiini Stone M.l) 
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and Charles K. Wettherl, P/i I). 
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for encatred couplPH—$2 60 postintid 

13.SCIENTIFIC METHOD—Rr F, r^sf«n«v 

An omnihus of the scientific method for those who wish to loam (n think Htraleht tlcarlv 
written fur the Keilous petson who, afttr itHtlinc It, will fec.1 th.it his ihtnklnc pioocsHcs 
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All elemenhuY piaclicat handbook on standard f<»iindrv prncthc, hand and lUaihlnu iiioldliiK 
cHNtliiK, inelring, pouring, nielalhirgv - $2 10 l»OHYpald 

16. THE HANDY MAN’S HANDBOOK—/?> C. T. Schaefer. 

Fourth edition of a vetv popiihn hook a ptiictlcal iii.iiiual on the tiso of tools and how to do 
all sorta pf odd jobs uiuuml tiie home—$1 10 poatpald 
n. ATOMIC ARTILLERY—By John Kellmk Robertson. 

Klertinna, inolniis iiosliinns plKiInna, neiiliniis and cnamic raia In plain laiigiiiige Also 
timisniiiliitloii of the eleinents mid nianiifai line of arltniliil radloai llvltv - $2 39 pnsip.ild 

18 SHIPS OF THE WORLD’S BATTLEFl.EETS—EWH cJ by Pay Lieut. Comdr. 
L. C. Tnlhot-Booth, R./V.R. 

Ksaintl.il facts regarding the piindpal ahips In the navies of the linimrtant poweis with de- 
taiU of (Oiistiuctlon sllhoucUu diawlngs, and a large lUimher of phologniphs—$1 60 iMHtpiild 

19. THE MYSTERIOUS UNIVERSE~/?y Sir Jamei Jeans. 

t'oYera a remarknblY broad teiritorv, toiKhlng on cver\Uitng new In modern phvshs aa 
(ropbvahff and coainolugv Many men of ark nee now are h^anlng toward a non maleiiullstlo 
Interpretutioa of the unlveiae and Jeans ia one of tliese —(Formerly 12 40 ) Now |( 10 (mstpald 

20 . THE ROMANCE OF ASTRONOMY—Ry Florence A. GrondaL 

'Ilie author writes for the averago rendet who would like to Know more about (be stars and 
llu plRiiets Her hook brings to life the facts of aatrotioiiiY llirough picture uiid stiux 111 ]im> 
tiuted with Htilkliig idioluginphs uiut Ulugnims (Fnrmeily $1 »h ) $185 iiostpaid 

(Wri*e tis for i/i/orninfion on hooky on any subject which interexts yoitj 
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siilfapyriclino nnild be given the patient the 
brsi day of his illness. From the standpoint 
Ilf cost alone this would be a tremendous 
advantage. It costs about $12 to treat a 
(Use of pneumonia by sullapyridine but ihe 
cost of serum treatment is at least $75. 
Serum is iiol always available, whereas siil- 
fapyridiue is bolb available and effective iii 
all types o{ piieiimonia —Silence Service 


I RAILROADING’S LATEST 
' CHAPTER 

j ((onliniiei! Irnm page 1611 

I willi a giai rediKlioii .mil The turbiiir op- 
j erales al a sjiei d ut 12,31X1. revnliilions per 
I minute and ibe diamelei of the high pres 
' sun loior IS approxmialely 12 inches Tbi 
^ geai rediKlion uiill bus a ratio of about lU 

of two aimalures moiiiiied on a rommoii 
shaft and in a commoii frame is connicled 
10 the liirbine A ibree-pbase allernaior is 
inoiinird on the mam generator shaft 1o 
supply alleinaling cuireiil ustd in the pas 
seiiger lar foi ligbling, air i ondilioniiig, and, 
on some trams, patt of the Iiealmg load 
A 30 gallon, self tonlamed boiler of the 
water lube, forced rin idalion Ivpe uiid using 
disiilled water, fiirnisbcs 43,000 pounds of 
I steam per hour for the tiiibme al 1300 
' pounds per square mi b pressure and al a 
lemperaliire of 920 degrees, Kalin nlli il The 
I steam is passed fiom a superheater ibroiigb 
I tiu high piessiire turbine and then ibioiigli 
I the low pressiiri liiibme Then, msliad of 
being exbuiisied as il is on the rei ipriualmg 
steam ingme, il goes from the low pressure 
turbine to a eoiiibiiser and is ipturned to the 
boiler 111 the form of water to be used ovei 
and over again. Only small quantities of 
distilled water are required In make up loss 
ts No more than a few lankfiils would be 
required by llic steam elerliic locomotive on 
a roast lo-ioasi run (.ompare this with the 
thirsty steam lixomolive wbiib may use as 
many as 200,0(X) gallons of water hauling a 
, siandurd passenger Ham from ( bieago to 
' ibt Pacibi C.oasl' 

A KXXt-gallon water lank of steel con¬ 
struction IS installed m the nose of each tab 
of the sleaiii-eleelrir loeomolive, this water 
being used for the most part in furnisbmg 
steam beat for ibe passenger cars 

E LLC TRIC energy fiom the lurhiiie gen¬ 
erators IS fed lo BIX traction motors of 
the axle-mounted type on each cab. Each of 
the motors has a nominal rating of 600 horse 
power. In addition lo furnishing driving pow¬ 
er for the locomotive, these traction motors 
have another important fiinrtion. They pro¬ 
vide electric braking essentially the same as 
lhal used for regenerative braking in the 
straight electric locomotive. This dynamic 
braking, as it is called, is used both for ser¬ 
vice slops and for controlling the speed of the 
train on long down-grades. On the ateam- 
electric loeomolive, it will hold the train on a 
2.2 percent down-grade at any speed desired, 
without the application of any brake shoes 
on either the locomotive or the tram. 

The motors become generators in the brak¬ 
ing process and the power they generate is 
transmitted to a water-cooled resistor, a 
series of pipes through which water is forced 
to dissjpate the heat generated during elec¬ 
tric braking. The water leaves the resistor 
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You Have a 
Ri^thtfa Know^ 


The Hidden Truth 


What facts of life were concealed 
in the Middle Ages? What ancient 
truths were withheld by church 
and state for centuries’ Why did 
tyrants fear these findings? 

Do you want to know the utoundinc 
truths about these raysteties tod leun 
how they ctn help you? 

This tMlad Boek-FRIi 
Send fur the ftscinttmii Sealed Book 
revelling whtt the RosictucMos know 
AJJnss Sctni F W T 
SOStCBUCIANS 
Sam Joss (amoic) Caupoinu 
[N ot t Religious Otginisttion] 
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I SELL PATENTS 

If vou wish to add New Products to youi line 
or have a rocaI Patent to sell, write me— 

CHARLES A. SCOTT 

77} SA Gsrsoti Ave_Rochester. N Y 



as a mixture of water and steam, passes into 
the condensers, and is returned to the con¬ 
densate tank. 

A 3000-gallon tank for the two-cent-per- 
gallon fuel oil is installed near the rear of 
Path of the tabs, next to the condensers. 

An ingenious control system maintains 
steam flow in proportion to the load on the 
liirbine, as well as a constant steam pres¬ 
sure When the engineer moves the throttle 
ahead, the control functions to increase the 
amount of furl, water, and combustion air 
to ihe boiler, and the demand for more 
power from the gcneraling plant is sp'isfied 
'1 ht process is simply reversed when the (n- 
gineer decelerates the locomotive. The ratio 
of the fuel, combustion air, and water sup¬ 
plied 18 a fixed relationship, regardless of 
the mam power demand. 

An auxiliary tiirhme set drives a combus¬ 
tion air blower, feed water pump, and fuel 
oil pump through gear reduction units Get¬ 
ting the loconiolive “steamed up” prepara 
lory tu running is a simple matter compared 
with the process of getting the standard 
steam locomotive ready for service. A small 
verliral hre lube boiler with a lapacily of 
100 pounds of steam per hour is used Pro¬ 
pane gas senes as the fuel in this boiler 
If steam can he secured at a roundliousi ot 
(runt some other external source, the main 
boiler can be started without the use of this 
auxiliary boiler. 

The running gear of each unit of the 
sleam-eleclric locomolixe consists of two 
main driving truck frames, «a<h tarrying 
three driving axles The Iwo-axlc gimliiig 
trucks pivoted to the main truck frames 
c omplele the running gear of a 2 ('-< 2 wheel 
arrangement. 

Crew spare is up front, instead of at the 
rear of the unit as in the reciproeating steam 
loeomoiive, and from his eomforiahle chair 
the engineer can look out over the snub 
nose of the steam electric locomotive and 
get a clear and iinohsiriicted view of the 
track ahead A defrosting svslrm and wip 
ers keep the windshield clean in sleet, snow, 
and ram storms The engineer operates the 
lotomolive by manipulating two (.oniruller 
handles and the usual air brake system, and 
as a final mudern touch he even has a hand- 
si l telephone handy at his elbow so that lie 
can be m instant touch with other inrmhers 
of the crew 

■Wlial effeil this new sieam-clcctnc loco- 
moltve will have on the fiilittc of American 
railroading, only time can decide. Among al¬ 
ready-known advantages, the sleam-clcclrn' 
locomotive has a theimal efficiency from fuel 
to the driving wheels more than double that 
of the conventional locomotive Its ability to 
travel as far as 700 miles under favorable 
conditions without stops for fuel or water, 
plus inherent high rates of acceleration and 
braking due to high adhesive weight, are 
important factors in maintaining high speed 
sehedules on long runs. There will be sav 
mgs in brake shoes and wheels for the en¬ 
tire train as well as for the lucoinolive as a 
result of the electric braking. Boiler trouble 
should he rare, due to the use of distilled 
water in a closed system which eliminates 
corrosion and boiler scale. 

It is certain that the peiformance of the 
new steam-electric locomotive over the his¬ 
toric line beiween Chicago and the west 
coast will be watched closely, for it repre¬ 
sents the latest manifestation of that "breed¬ 
ing” of unlimited possibilities to which Hora¬ 
tio Allen referred 110 years ago. 
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^tting ow camera, greeted ue with a 
hearty amile and an even heartier oiler to 
poae—at a price. A little nonpluaeed, we 
Momed his offer until a more charitable 
photographer of the male sex took him up 
on It. To express his appreriation, Daniel 
showed the young man, and an ever increas¬ 
ing throng which crowded around him, pic¬ 
tures which had been taken of Daniel in a 
Russian costume by a dentist photographer 
in the U. S. Navy. He also showed us pic¬ 
tures in which he appeared with Hedy 



“At the Concert” 


Lamarr in connection with one of Iter recent 

Relenting, we accepted his offer but had 
considerable difficulty in getting him away 
from the crowds as well as inducing him to 
avoid posing. As his photographic income 
soared, he became even more loquacious. He 
IS apparently a well known character and 
takes parts in historical pageants, fairs, and 
so on. Two young ladies from Philadelphia 
identified him as having ridden in a historic 
carriage during a celebration there. To us, 
Daniel confided boastingly that he expected 
to be at the World’s Fair with Ford or some 
other exhibit. All the while, he never for a 
moment lost sight of prospective photograph¬ 
ic victims. If an uncharitable photograpliei 
tried to shoot without paying, Daniel would 
pursue him, with the crowd after him, crying 
out that this was money he needed for food 
and lodging. When we finally parted, we gave 
him the address of Mr. Camera Angles in 
the event that he does turn up for the World's 
Fair. 

Just before leaving the scene of this ad¬ 
venture, we could not resist taking a shot at 
the sunset on the waters which, though or¬ 
dinarily like a mirror, had been made tur¬ 
bulent by a strong wind. Fortunately, we 
had remembered to bring a lens shade, for 
without it, this picture would not have been 
attempted. 

On our last day in Washington, Marian 
Anderson was singing before a record crowd 
at the Lincoln Memorial. Because one of the 
guards had said he would be “shot” if we 
tried to slip under the ropes which held back 
the throngs, we had to content ourselves with 
leaning over the ropes and shooting from 
that vantage point. 

oamera'mode many new friends for 
tU4 thla time, as we had on so many 

pitnoim ooeasions, that not the least of the 
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Cameras at the World’s 
Fair 

W E have it on the woid of the officials of 
the New York World’s Fair that pho 
tography by amateurs will be freely permit¬ 
ted and, in fact, encouraged The only re 
St net ions on this score are that professionals 
will be barred since the professional conces 
Sion at the Fair has been awarded to L'ndcr- 
wood & Underwood. Incidentally, the East¬ 
man Kodak Company will do its own large 
hit by sponsoring photographic exhibitions 
by various organixations and by helping ama- 
leiirs in their exposure and other photograph¬ 
ic problems at the Fair. One of these helps 
will consist of specially built backgrounds 
against which the amateur may phuiogiaph 
his best girl, and vice versa 


Press Cards 

T he notion seems to have gone abroad 
that a press card is something that may 
he purchased and automatically will admit 
the holder to all functions. The only press 
vard of any value is one issued by the Police 
Department of the particular city in which 
pictures ore to be made, and money will not 
liuy It. It IS issued only to accredited working 
press photographers associated with specific 
newspapers. In New York City, the press 
cords are distributed by a central news bn 
reau, to which the cards are entrusted by the 
Police Department, and are issued for three 
months at a time 


Print through the 
Back 

I F your negative looks too sharp for the 
picture’s good, you may find the solution 
in projecting your negative through the back 
of the pnnting paper rather than by the nor¬ 
mal procedure of directly onto the emulsion. 
The negative is reversed in the holder—that 
is, with the emnlsiun side facing the lamp 
rather than the lens—and the paper is turned 
upside down. If your easel has any metal or 


WILLO 8MM. 
CINE TRIPOD 



8mm. MOVIE CAMERAS 


OR FOR USE WITH ALL 

MINIATURE CAMERAS 

You can double the use of your 
camera with this sturdily built tripod 
by swinging your camera for pan shots 
or up and down for angle shots. New 
and better pictures will result 
The tilting device is controlled by con¬ 
venient handle—then locked securely 
into position by screw 

Three wction brasi cuiisirurllon. 
eolHpsible tubular tripod—length 
21"—v^cn extended Sfi"—weiaht $^,50 


A. G. PRINT PRESS 



• Takes all size prints up to and in¬ 
cluding 11 X 14. 

• Fitted with guide posts. 

• Absolutely non-warping. 

• Equalized pressure. 

• Made of thoroughly seasoned lam¬ 
inated wood. 

$10Q0 

Mail Orders Filled. 



World's Largost Exclusive Camera 
Supply House 
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Specific rule* for thii contot were pu 
lifhed in our May number. Be «ure 
read them before you aubmit printa. 


rioacK Dctrnibrr 1, V939, at Which Time All Kntrlee Muit be In 

Pbotoqraph Confast fditor, SelentMe Amarlean 


mg thia flarr spot through appropriate crop¬ 
ping. The square composition was inevitable 
because of the nature of the aubjeet. 


Photographic European 



Tour 

T he picture train idea, started some time 
ago, has now risen to greater heights to 
assume the ambitious proportions of a First 
Annual Photographers’ Grand Tour of Eu¬ 
rope. Organized by the 'Wallcer Travel Agen¬ 
cy, of Ridgewood, New Jersey, this first Eu¬ 
ropean photographic tour, hy private motor 
coach, is to have as its photographic leader 
and mentor, the well-known pictorialist, Ed¬ 
ward A. Alenius, F.R P.S, who will be the 
lecturer, advisor, and consultant on all phases 
of photography. 

The lour will begin on August 11 and will 
last through September 25, during which pe¬ 
riod the following countries will be visit^; 
England, Holland, Belgium, Switzerland, 
Germany, Italy, and France. 


Annual Leica 
» Exhibition 

T he annual assembly of the best Leica 
photographs made during the course of 
the year is now under way. Leica users are 
advised that no specific restrictions are 
placed on the choice of subject matter, 
which may be a portrait, an aerial, candid, 
action, medical, animal, insect, or any other 
type of picture. Actual color prints made 
from Leica color transparencies ore also in¬ 
vited, as well as sequence pictures. 

The rules announced for submitting prints 
to this, the Fifth Annual Leica Exhibition, 
are os follows; There is no limit placed on 
the number of prints that may be submitted; 
prints should not be less than 8 by 10 inches 
in size; prints may be submitted mounted or 
nnnmunted, but if motmted, the moum* 
dufuld be of a light color and oonfonn .to the 
standard aiws; on the baek of eoch pthit or 
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monnt, the photographer ihould include his 
name and address; the lens used; shutter 
speed and diaphragm opening; film used, 
developer lor the film; filter, if any, as well 
as other accessories used to make the pic¬ 
ture; and, if possible, the name of the paper 
and the developer used to make the prints. 
Contact prints should accompany photo¬ 
graphs but should not be pasted on the 
mounts; all packages should 1^ addressed to 
E. Leitz, Inc., 730 Fifth Avenue, New York, 
N. Y., and should bear the word EXHIBIT 
m the lower left corner. 


Shooting in the Back 

O ccasionally you mn across a sub¬ 
ject, such as B broomstick vendor, with 
brooms of various descriptions jutting out 
from under his arms and over his shoulders, 
which presents an opportunity for a shot in 
the back. These persons are usually on the 
go so It will be necessary to follow the sub¬ 
ject and shoot as best you may. A good way 
to keep him in focus is to set your camera 
for a gnen distance, walk briskly or slowly, 
as the ca«e may be, until you reach this dis¬ 
tance between camera and subject and let 
the latter's walking speed pace your steps. 
When the moment seenia ripe, shoot quickly 
and use a relatively fast shutter speed as a 
precaution against camera unsteadiness at 
the moment of exposure. 


WHAT’S NEW 

In Photographic Equipment 



Robot Model II: Newly designed model 
with features including optional fitting of 
Zeiss Biotar //2 lens and Zeiss Telephoto 
Sonnar //4, 7:5cm. In addition to Model I 
features, Model II oilers new film magaidne 
for Robot daylight spools, as well as all 
films wound on standard 35mm cores; bulk 
film may be used with .or without spool; 
built-in flash bulb synchronizer coupling, for 
use with new Robot Sequence Flasher, per¬ 
mitting sequence photography at night. 
Flashgun changes electrical contact from one 
bulb to next automatically, and operates as 
fast as shutter release can be worked, cam¬ 
era shutter being Its own synchronizer. 


Pierce Exposure Meter (tl.85): Optical 
type meter. Entirely pre-settable, no cal¬ 
culations required. Film speed and filler 
factor, once having been set, need not be 
changed until filter or film is changed. Each 
meter complete with neck cord and packe^ 
in individual box complete with instructions 
for operation and listing in Weston system of 
79 different emulsions. Two models avail¬ 
able, for motion picture and still cameras. 


Model C Omega Ehlarcer (197.50): For 
dR negatives from 35mm to 314 by SV* 
fttchea, folatter design similar to that of 
Model 0, wW» side negative troughs. En- 
largiMenY ratio 8H timet with 314 inch lens. 
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Make them yourself; protect and preserve your copies with a 


PERMO LIFETIME BINDER 


If holds a yearns issues 

C 0 MANY readers preserve their copies year after year and have asked for binders that, 
after thorough investigation of binders, the editors of Scientific American found a type 
that is most satisfactory, considering cost, ease of handling, and durability. It holds a full 
year’s issues (12); has an efficient patented lock; is strons and durable; and is covered with 
a rich, pebbled, r^ leatherette beautifully stamped in gold. Magazines are bound in with a 
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Uniieard-of Value in 
Fine-Camera Field! 


New AGFA Memo 




20 tunes with 2 inch lens; larger by pro¬ 
jecting image on floor. Rigid steel post four 
feet tall. Interchangeable lens boards ac¬ 
commodate lenses of various focal lengths. 
Baseboard of seasoned laminated hardwood 
measures 18 by 27 inches. 


Kincslfv Squeegee Cleaneb: .Special 
chrome and ferrotype cleaner. Removes 
grease, dirt, finger marks. Can be used on 
anv 8l>le ferrotype tin or chrome plate. 


FaLCON-Fi EX 1 W1^-I,ENS 

Reflex Cameha ($5.95 
or $7.95j American-made 
reflex camera. Choice of 
two lenses—Faltar or 
Achromatic Picture size 
2*,4 by 2*/4 inches, 12 ex¬ 
posures to the roll. Intro¬ 
duced by manufacturers as 
the “first American-made 
leflex camera of this style ’’ 


™UTILO 

2V4 X 3V4 camera 



T he camera sensation of 1039 . 

Agfa’s 35 mm. MEMO ... a fine, 
precision-built instrument, . for 
only $25.00! 

New and unusual features in¬ 
clude: exclusive rapid film trans¬ 
port; accurate shutter with speeds 
of 1/2 to l/200th second, bulb and 
time; Agfa Memar f4 5 anastigmat 
lens; direct-view finder; accessory 
clip, tripod socket, and neck cord. 
Takes 24 pictures (1 7/16 x 15/16) 
on .35 mm. film. Camera complete, 
with f4.5 lens...$25.00 Same cam¬ 
era with f3.5 lens, .only $35 00 

Alto now...Agfa F6.3 Clippor 
...only $^050 


T he Agfa 16 3 Clipper Special is an¬ 
other astonishing value! New tele- 
scopmg front eliminates bellows. 
shutter gives speeds of 1/25 to 1/lOOth 
second, bulb and time . hmged back, 
easy loadmg arrangement, shutter re¬ 
lease guard, tripod socket, and built- 
in depth-of-field scale Takes 15 pic¬ 
tures (2 1/2 X 2 1/16) on one roll of 
PD16 (616) film. Camera complete 
with neck cord . .. only $15.50. Made 
by -4g/o Amco Corporation in 
Binghamton, Neu> York, V. S. A. 

AGFA CAMERAS 


Hvpo-Shabp- ($1) Reagent for hypo in 
wash water Shows presence of hypo by 
instantaneous change from deep blue-black 
color to water white End-point much sharp¬ 
er and lest far more sensitive than perman¬ 
ganate test usually prescribed. Hypo-Sharp 
shows one part of hypo in 50,000 parts of 
water Set includes reagent ready to use, 
suflicicnt for 500 tests, two graduated tubes, 
and handy tube support. 


Albert Automatic Enlarging Easel: Au¬ 
tomatically centers, squares up, aligns and 
holds three standard sizes of enlarging paper 
—11 by 14 inches, 8 by 10 inches, and S by 
7 inches. No shifting of easel when chang¬ 
ing from one size paper to another Mask¬ 
ing bands hold automatically in fixed posi¬ 
tion and positive contact assures clean mar¬ 
gins. Inlaid rubber strips prevent slipping 
from set position Non-warp, non-mar base 
Finished in rust-proof chrome. 


Abbi- V Back Shiittir Synchronizer ($12) 
Designed for use with focal plane shut¬ 
ter. Features include easy adjustment as to 
liming; battery case may be used on either 
side of camera with no interference when 
coupled range finder is employed; automatic 

shutter to be rewound at any time without 
danger of blowing off bulbs in socket; single 
wire connection in battery case eliminates'' 
need for special wiring; extension lever pro 
vided without extra cost. 


Kodak Combination Lens Attachments- 
Constitutes series of uniformly threaded 
units, each fitting others and all fitting an 
_ adapter ring which 


Each attachment unit 
available separately. 

_Adapter ring is basic 

unit; only one such 
ring required to mount any combination of 
attachments on lens. Adapter Ring and one 
Filler Retaining Ring provide filter mount¬ 
ing. All of the more than 100 Wratten filters 
are available, cemented in “B” glass circles 


WITH PRONTOR II SHUTTER $18 

A GOOD CAMERA 
THAT IS SIMPLE 
TO OPERATE 


When you write to 
advertisers 

• The Editor will appreciate 
it if you will mention that 

y”" SCIENTIFIC 

saw 

itin AMERICAN 


Tremendous Savings 

IN PENN'S GREATEST 

CLEARANCE SALE 

Window Samples 8i Slightly shopworn 
ALL GUARANTEED PERFECT 
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R \Y-DEL IS_ 

entifically balanced . 
dcs eloper tlut 
uiisiirpasbed fineness ^ 
of ff rain ..long line ■ 
of gradation with un- 1 
usual brilliance 
A compensating chem¬ 
ical balance allows wid 
latitude in evposure . . 
good keeping qualities 1 
non-staining . re- ' 
quires no rc-cncrgiziiig At 
" leading dealers 



RAY-DEL 

^/ne Cr»in 

nEGHTtVE DEVELOPING 
POWDER 


Become an expert 

photographer 





RATED BEST 


FI^SJHapfS enjuy rlnii 



ABBEY CORF. 

305 East 4Sth Street 
KEW YOKE • N. Y. 


lo fit altachmeiiiH With two Filter Retaining 
Rings, filters may be used in combination if 
desired Pola-Screen may be used directly 
on Adapter Ring or in combination with 
hlteis Two Pola-Screens may he employed 
if desired Kodak Lens Hood < aluminum I 
may he used with Adapter Ring alone, or 
with hitei, combination of filters, and Pola 
Stretn Adapter Rings available lo fit lens 
mounts from "i ineh diameter to 2'1> inclus 


Si'iii-X riKiiiK PiiiiiosiiTrR ($4 2'>) 
for properly liming exposure time in 
enlarging Ineurporules liunsen ‘"grease-spot'’ 
principle fur matching 
light, dniilile moving 
scale converts meas 
iiremeni into usable 
mfurmatioii on papei 
grade and exposure 
time Used to mejs 
ure scale of negative, 
if de-sind. In determine proper grade of 
papir lo usi . paper fae'lor of any gnen 
hatch of paper, and exposure time for each 
negative while latter is in enlarger, giving 
< xposiire III seconds or minutes, ihreelly on 
faei of dial Also useful in making roloi 
pietiins by Chromalone, wash oil nlicf. 
oi carhro proeess, scale being used as den 
siloinelric lompuiator for learning depth of 
lone anil rolor intensity 


Lm A Sym IIIIOM/1 .U Ft Asii Unit Moull \ 
($19'lO) Kalleiy and reflector firmly 
attached to tripod soikcl of I eica cameiu 
baseplate, while compart synchronizing head 
slips into I.eica accessory clip and lies al¬ 
most flush against huek of camera. Short 
length of eleclrir cord extending Indiind 
camera joins two parts of flash unit, making 
one conipaei instrument of camera and syn¬ 
chronizing equipment Kill ire unit mounted 
or dismounted in less than a minute Unit 
designed fur use with wiir-fille-d hiilhs Lamp 
reflector may be set in two iwisiiioiis, low 
(Misilion for properly centering Snpcrfljsh 
Press bulbs and higher position for Soper- 
flash No. 2 lamp 



Dh Liixi Modii. Davliciit Fii m Wisuir 
Holds 100 feel of .l.-imm bulk film Bake- 
lite housing meihled lo take standard 35mm 
magazines and Lcica, 
Robot, or Coniax cas 
setics Besides roiinl- 
ing exposures, winder 
IS constructed so that 
film emulsion does not 
touch any part of 
the windei during llie loading process 



Slx-Bv-.Six ExAKfA Rmix (price vanes 
with lens equipment) " New Lxakta model 
featuring 12 exposures 6 by 6cm (2Vi by 
2’A inches) on standard No 120 or B-2 film 
Lens equipment ofiers choice of 8,5cni lenses 
from Exaklar //3 5 to Tessar //2.8 and 
Biolar //2, 10cm or Prijnoplan /.'1.9, 10cm. 
Interchangeable lenses available' ranging 
from Wide Angle Tessar //6.3, 6.5cm to Tele 
1'essar //6 3, 18cm Other lenses lo be added 
later. Besides incorporating well known 
Exakia features, such as single lens, ground 
glass focusing, built-in flash synchronizer, 
unique shape and speed range from 12 see- 
onds to 1/1000 of a second plus delayed 


Pafii£( gargatngram 
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mg of manufacturer's literature . . . after 
which we lie in ambush for the first likely 
prospeLt who sails into view A great life, 




Bqsb goes into Ist Place 
with the Zeiss 


MOVIKON 16 





assi 




Dept AD, 179 W. Madison Street 
Chicago, HI. 

CAMERA CROSS ROADS OF THE WORLD 
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Leic* misses nothing 

on vaeation! 

The Leica precmon-made universal 
camera is unlimited in photographic 
scope and unequalled in photographic 
quality. It is as adept at “freezing” 
action as it is at recording a field of 
wild flowers—in crisp black-emd-white 
or full color. In brief, Leica misses 
nothing—but, you’ll be missing a lot if 
you vacation without Leica. 

There is only one Leica, but there 
are many Leica models from which 
to choose Illustrated is the Leica 
Model nib, with Letts Xenon f 1 S 
Speed Lena and Rapid Winder. Ask 
about the Leica Time Payment 
Plan Write 
for catalogs, 
Dept F-7 

E. LEITZ, Inc. 




Burke & James, lnc.,c ' 


action, the square format Exakta has auto¬ 
matic film transport of same order as incor¬ 
porated in Kine Exakta; that is, one move¬ 
ment of lever winds film to next exposure, 
at same time winding shutter and dropping 
mirror into position 


Duropod ($3 to $6); Tripods characterized 
by light-weight, sturdiness, and long leg 
extension. Special reversible feature of legs 
permits head to be used for either American 
or German tripod bushings. Six different 
models available, ranging from three to eight 
sections. Finished in brass and stainless steel. 


Cameratrol (119.95) . New synchronizer 
lor Photoflood bulbs, with remote con¬ 
trol unit for photography by Photoflood light 
With unit in place bulbs bum at ordinary 
brilliance of household lamps during pre¬ 
liminary focusing, composition, and placing. 
With shutter of camera set on bulb, operator 
presses remote control switch, which opens 
shutter and brings bulbs to full brilliance at 
same instant. Releasing remote control 
switch closes shutter and reduces power 
feeding bulbs at same time. 


Umvix Mercury 35mm Camira ($25): 

Equipped with /, 3.5 lens and focal plane 
shutter with speeds from 1/20 to 1/1000 of 
a second Also equipped with //2 lens. All 
adjustments on front of camera. Equipped 
with built-in Photoflash synchronizer and 
automatic film transport synchronized with 
shutter winding knob Exposure calculator 
and depth of field scale he close to built-m 
parallax correcting view finder. Camera 
measures .5^io by 2¥2 by 1% inches, | 
weighing 18 ounces. Seventeen focusing ' 
mount graduations allow approach as close 
to subject as one foot, six inches. Camera 
body of polished aluminum and genuine 
leather snap-closing casmg. Film available 
in three types; Ultra Chrome for normally 
lighted action; Microtomic, fine grain pan¬ 
chromatic film; and Ultrapan, ultra-fast 
panchromatic film for use under adverse 
photographic conditions. Complete line of 
filters available made of fine ground optical 
glass, mounted in dead black brass mounts, 
also improved type of polarized filter. 



Kouasuoe Readv-Mount Chaivcer (112): 

Magazine-feed device for Kodaslide Pro¬ 
jector Model 2 intended for use in showing 
groups of Kodachrome 
still transparencies or 
black-and-white film 
positives in new 
Ready-Mounts. Com- 
bmation particularly 
useful for schools and 
illustrated lectures be¬ 
fore small groups, as well as for home pro¬ 
jection Once supply magazine of Ready- 
Mount Changer is charged with group of 
slides, operator can show complete sequence 
without removing eyes from screen. Up to 
50 Ready-Mount slides may be placed in 
supply magazine at one time. Shde-shift- 
ing mechanism operated by flexible 30- 
inch plunger resembling cable release but 
larger. Pressing in plunger moves slide into 
position; pulling it out readies it for fol¬ 
lowing slide. Changer made of alumittuUi 
with small paru in bright metal. 


BOaKS' 


r 

Amateur Pliotographers 

New Ways m PHorotaiAPHY, by 
Jacob Detchin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amatenr 
photographer will not find valnable 
in one way or another. It rovers the 
whole range of amateur photography, 
disenssing such things as trick pho- 
tography, photomurals, retouching, 
infra-red, and a number of other sub. 
divisions that will not be found else, 
where in as clear and concise a man- 
ner. $2.90. 


Infra-Red Photography, by S. O. 
Rawlings, id treatise on the use of pho. 
tographic plates and films sensitive to 
infra-red. Exposure and processing 
are fully covered; formulas are given 
for sensitising, $1A5. 

Universal Photo Almanac and Mar¬ 
ket Guide. How, when and what to 
photograph in order to make money 
with your camera; where to sell dif¬ 
ferent types of prints. $1.00. 

Camera Lenses, by Arthur W. Lock, 
ett. Explains simply and clearly, yet 
with scientifir; accuracy, all the under¬ 
lying principles of lenses, $1.10. 

Champlin on Fine Grain, by Harry 
Champlin, A complete hand-book on 
the entire subject of fine grain, in¬ 
cluding formulas and how to com¬ 
pound and use them. $1.90. 

Photographic Hints and Gadgets, 
by Fraprie and Jordan. How to make 
all kinds of photographic accessories; 
from film clips to cameras to light, 
mg equipment, and so on; 250 articles 
and nearly 500 illustrations. $3.70. 

Elementary Photography, by Neb. 
lette, Brehm, and Priest. You can 
learn much of the fundameutols of 
photography from this little book 
even though you have little or no 
knowledge of physics and chemistry. 


Photographic Enlarging, by Frank¬ 
lin I. Jordan, F. R. P. S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, many of them salon. 
^nners, show the value of correct 
technique. $3.70. 

Portrait Photography, by H, WiL 
Hams. Fundamental principles of 
composition and lighting, paving tlie 
way to satisfactory results in this 
particular branch of photography. 


Prices Quoted Include Postage 
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JACOB DESCHIN, conductor of our “(ainera Angles’ department, ivtll 
answer in these columns questions oj general interest to amateur photog¬ 
raphers. If an answer is desired h\ mail, enclose a stamped, addressed 
envelope Queries should be .sperilu, but Mr Deschin cannot undertake 
to draw comparisons between manttfactured products nor to advise on 
the purchase oj equipment or materials .—The Editor 


Q- Orrasionaliy, in exhibition prinlH, 
I nolirc a fine luiitre which appean to 
l*e a surface treatment. Can you tell me 
how this i« done?—L. 

A. Mix equal parts of olive oil and tur¬ 
pentine and apply evenly over the surfate 
with a wad of cotton, following thi« liy pol 
isliing with a soft cloth. Another popular 
formula includes. 

Benzol.8 ounces 

Beesw ax .... 1 ounce 

Rosin . . Vi ounce 

Turpentine .... 2 ounces 

Pour a litth’ of the solution on the print 
and then riih in with cotton. 'When tin entire 
print has been treated in this way, polish 
dry with a soft cloth or a fresh pad of dry 


Q. Mol beinff too familiar with the va¬ 
rious makes of photoKraphir lenses, 1 
am at a loss In makins a aclectioii. I am 
conlemplalinK the purchase of a twin- 
lens 2M by 2*4 reflex type camera. 
Which would be the more desirable, one 
equipped with a Rodenslock Trinar 
i/2.9 lens in Compur shatter, 1 second 
to l/300lh, or one having a lleliar 
i/3.5 lens In a Compur Rapid shutter, 
1 second to 1 /SOOlh ?—J'. C. B. 

A. For all practical purposes, one lens 
will give as good a performance as the other 
Your choice, therefore, must bn on the iiasis 
of the other factors involved, the higher lens 
speed of the 1/2.9 over the //3.5, which is 
negligible, and the difference in the top shut¬ 
ter speeds. It would seem that the choice 
would depend chiefly on the design of the 
camera. Basically, they aro the same, of 
course, but there are other factors which, in 
a personal estimate, would place one camera 
above the other. 

Q, Gin you cite me references to in¬ 
formation on the hypersensitisation of 
film by mercury vapor? Also on the sub¬ 
ject of photography by Infra-red Ught? 
—J. A. M. 

A, The method of dry hypersenfitizing 
with mercury vapor is fully described by the 
disooverers. Dr. F. Dersefa and Dr. H. Luerr, 
of the Agfa Ansco Research Laboratories, 
in flia report gf their experiments printed 
jn file Journal of the Society of Motion 
mc0(»jB^U,qers (Vol. XXVIH, No. 2). 


W'c belli vc that you may be able to obtain 
a reprint of this report by writing to the 
Agfa Ansco (.ompany at Binghamton, New 
York On the subject of infra-red photog¬ 
raphy, we can refer you to the chapter on 
thi- subject in the Eastman Kodak Com 
pany publication. “Tin Photography of Col¬ 
ored Objects*’, to "s O. Rawlings* “Infra Riil 
Photography", and to Dr Othinar Helwichs 
“Practical Infra Red Phoiographv ** 

Q. At what aperture docs my i/2.8 
lens reach its maximum resolving pow- 
t.r?_D. G. L. 

A Generally, this occurs at the stop f'56; 
that IS, two slops smaller than the maxiniiini 
aperture of your lens For this reason, if 
perfect sharpness is what you want, you 
would do best to try to work at this aperture 
whenever possible Of course, slopping down 
will give you greater depth of field, in whieh 
case you will be willing to bacrihce the ad¬ 
vantage of the maximum resolving power 
at /'56 foi the sake of including more planes 
within the field of relatively sharp focus 

Q. Is there any means of achieving 
an i/64 aperture on my three-inch lens 
by means of a sort of Waterhouse stop? 
—A, L. W. 

A. Tlie .stop / '22 IS the smallest that has 
been found praciical with lenses of this short 
focal length, but the great depth of these 
miniature lenses as compared with those on 
the larger cameras more than makes up for 
this limitation as to diaphragm stops. The 
reason that extremely small stops, such as 
//64, cannot be obtained with the miniature 
diaphragms is that the diffraction of light 
at these small openings would be loo great 
and lack of sharpness would result. For an 
explanation of this, see page 255, April 
Scientific American. See also answer to 
D. C. L., above. 

Q. My camera ease has been used so 
long that it could stand a little recondi¬ 
tioning. What U a good polisher for this 
purpose T—-D. K. 

A, Propert's Saddle Soap is a standby 
with many. An excellent formula that you 
can moke up yourself and rub into the 
leather with a soft rag consists of 50 parts 
lanolin, 40 parts castor oil, and 5 parts each 
of sodium stearate and japan wax. 


NEW 

Super DOLLINA 

Htie Is the latest streamlliicil Htliillloii tu tlie popular 
I IK- of Iiollliiu 35 mm miniatures It Is rcmarhabli 
llelit and ccimpac-l, yet Is a inulsloii Instiuiiieiil In 
ivrrv Hi-nsi of the wuid Anione Its many fiMMires Is 
a hullt-tii range flnder—Icns-syinlounUid and apll- 
lallj pci feet—operating on the splll-lmage principle 
•til (ontiol mills an taslp Ins’i'd and iiiilikh ad¬ 
justed for taking jiltlures In ratdd succession It. 
Imi:i In lien finder Is fnlli ionipcnsnti.d for par- 
all ix An Ingcnlniis dcilie loi ks the ii lease and 


(• Super noUlhu Is ovallahlL with I'le following 
la-fist tenses widili are set in Compur Knpid 
iitlris ntih spcttls lip to 1'500ili second 


THE DOLLINA “O'’ 


Tha Oelllsa “0" has long been s fsiorllo with 
iiiliilrum inlhushis'.s. Its many features Includi. 
autoin.illt (oiinllng and It'm-locklns derhe, biillt-ln 
optlial view flndei, front Uns focusing to aboul 
t II. dosed front, trtliod Koiket, ntt.irhcd rangi 
fiiuki clip, loops fni neiksirap and manv olhei 
hlglilj desirable featun s Ccnulnc lealher (over and 
bdlows Makes 3b exposures 1 X 1''" on S'mm film 
The Dalllna ‘'0", equipped with Certar t/l ' 
tins In Vailo l\po shutter (speeds 1/2'. l/'.O. 

I doo see . bulb and time) , lists at nnlv $23 00 
The Dslllna “0" eqvdpiied with reilar f'2(i 
lens In rompur H stiutter, with sper-ds up to 


THE DOLLINA II 

These deluxe eaineraa are eqiitpiied with built-in 
range finders of tlie must dependable t\pe, similar to 
those In the Muper lioIUnu Thei also liau op leal 
lubulai dew flndi rs and othei refluomeiiLs Indud- 
tng Autnmatti (suinttug and film-lot king deiice 
rompur Bapid shutler witli speeils U|i to l''i0ll, 
ctehed-ln depth of f icus table, thised ft out. focuslng 
In about three feet, liMips foi ucckstrnii, tripod 


mm Sdindder Xenar f/2 8 
With Zeiss Te sar f/2 8 
.Wltli Schiieldei Xenon f/2 
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A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 


T O Nature (London), in which bcientists 
regularly report progress in their work 
for the information of other professional 
scientists, Dr. Walter S. Adams, Director of 
the Mt. Wilson Observatory, has given iht 
account of work preliminary to final figur¬ 
ing of the 200" mirror which follows. 

“The present figure of the 200" mirror ap¬ 
proximates closely that of a sphere with a 
radius of curvature of 111 feet. The disk was 
first shaped on front, back, and edges by 
grinding with coarse Carborundum and the 
center was then hollowed out to a depth of 
about 3%" with the aid, first of a 50" tool, 
and then of successively larger tools up to 
the full sue of 200". As the spherical figure 
was approached, finer grades of Carborun¬ 
dum were used, so that when optical tests 
became necessary only a few hours of polish¬ 
ing were needed to give the surface sufficient 
reflecting power. During the first stages of 
work upon the disk, the cylindrical holes on 
the back of the mirror and the large areas 
between the supporting ribs were filled with 
plaster of Paris, and after the face and back 
had been made parallel the 40" opening at 
the center of the disk was closed with a glass 
plug weighing about one ton. The plaster of 
Pans was removed when the surface had 
reached nearly the required form, and the 
mirror was placed upon rubber pads which 
rest on the frame of the support system of 
multiple counterweighted levers. The fric¬ 
tion of these pads was required to neutralize 
the strong lateral pull of the grinding and 
polishing tools making contact over so large 
a surface, and for this reason the horizontal 
plates of the supporting system were not en¬ 
gaged. The optical tests, however, were made 
with the mirror vertical and balanced upon 
the support system just as it will be when 
in use on the telescope. Future optical work, 
including the parabolizing, will be earned 
on with the mirror resting upon the rubber 
pads; but these will be removed when the 
figuring IS completed 
“From the first the optical tests of the 
mirror proved to be most satisfactory No 


iliange was seen in the figure when the 
mirror was lipped repeatedly from a hori¬ 
zontal to a vertical position or when it was 
rotated. Also no local deformations could 
be detected at the points of contact of the 
36 individual lever supports. In fact, the 
support system was found to be performing 
quite as well as had been hoped by its de¬ 
signers. The length of the radius of curva¬ 
ture proved to be about 2" less than had 
originally been planned, but this slight dif¬ 
ference, amounting to about 1" in the focal 
length, is far within the limits allowed for 
in the design of the telescope, and it is prob¬ 
able that no attempt will lx‘ made to reduce 
the amount through polishing. The surface 
was found to be reasonably free from zones, 
but a small amount of astigmatism was pres¬ 
ent amounting to about 0.1" in the optical 
cut-off at the center of curvature. This prov¬ 
ed to be due to a slight deformation of the 
disk caused by the horizontal pads upon 
which the mirror rests. I Supplementary note 
added in letter from Dr. Adams to Scientific 
American, to bring article up to a later date: 
“Through suitable changes in the supporting 
pads this astigmatism has now (March IS) 
been eliminated by a small amount of fine 
grinding and polishing. The zones have also 
been considerably reduced and the entire 
mirror surface is nearing an accurate spher¬ 
ical figure. Work will soon be commenced 
upon the final figuring of the 120" plane 
mirror to be used in testing the paraboliza¬ 
tion of the 200" surface.”] 

“Although the final parabolic curve of the 
surface of the mirror will be only 0005" 
deeper than the spherical curve, the area is 
so great and the process of polishing so 
slow that It 18 planned to make most of the 
change through fine grinding and to leave 
but the final stages of the figuring to the 
polishing tool. This procedure has already 
been found sucrcssful in figuring the spher¬ 
ical curve. 

“Accurate tests of the parabolic figure of 
the 200" mirror will reqmre the use, as an 
auxiliary plane, of the 120" mirror. The com¬ 


pletion of this mirror will be one of the next 
major undertakings in the optical shop. It is 
at present shaped on front, back, and edges, 
and the surface has been ground approx¬ 
imately flat. It IS planned to figure the three 
auxiliary hyperbolic mirrors, one for the 
Cassegrainian and two for the coude com- 
bmalion, by the method devised by Hindle, 
without the use of the 200" mirror. Four 
spherical mirrors, each about 40" in diameter 
and with a radius of curvature of 25', arc 
being prepared for this purpose, two being 
very nearly completed. The mirrors will be 
used side by side in a cloverleaf pattern 
and provided with adjustments for bringing 
their renters of curvature into accurate coin¬ 
cidence. 

“A few figures are of interest as indicating 
the scale of the Optical work on the 200" 
mirror. About five tons of glass have been 
removed m the process of shaping and figur¬ 
ing, and about 20 tons of Carborundum have 
been used for grinding. During the polishing, 
about .50 pounds of rouge an hour is the 
average consumption with the full sized tool, 
and but a small fraction of tins material can 
be salvaged. As a result, rouge has heen 
purchased in quantities hitherto quite un¬ 
familiar to dealers in optical supplies.” 

I F you can train your eyes to perform suit¬ 
ably, you can superpose the two images 
shown in Figure 1 and obtain a three-dimen¬ 
sional view of the 200" mirror and of the 
lettered image. You arc standing in the lofty 
visitor’s gallery in the Optical Shop at the 
California Institute of Technology, in Pasa¬ 
dena, C.alifornia, looking through the win¬ 
dows that divide the gallery from the room 
in which the big mirror (“lens,” as news¬ 
paper writers still call it) is being completed. 
Axis of the mirror is about 2' below your 
floor level. About 6' below that, there is a 
kind of super-pinhole about a foot in di¬ 
ameter, with a lettered transparency over 
It and a powerful light-source behind it. The 
rays go to the mirror and are leflected back 
lo a locus about 6' above the axis, at your 
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approximatr eye level and 2' or bo in front 
of the window. In Rugsell Porter’s words, 
“you'd swear the image was material. Start¬ 
ling!” It seems to hang in space and you 
feel the urge to feel of it, others comment. 

Thus far, however, there is nothing stereo¬ 
scopic about it; in fact, the stereoscopic part 
has no connection with the apparatus or 
mirror but was obtained by taking two pho¬ 
tographs from the visitor’s gallery, the sec¬ 
ond one made with the camera shifted side¬ 
wise about the same distance as the separa¬ 
tion of the average man's eyes. These photo¬ 
graphs were taken by David O. Woodbury, 
an amateur telescope maker who, after spend¬ 
ing several months in Pasadena and Mt 
Palomar, has written a book about the 200" 
telescope, one chapter of which was recently 
pre-publislied as an article in Readers Di¬ 
gest (the entire book is due to appear in 
October) 

There are three ways to gei the ihrci- 
dimcnsional effect (1) use a mounted pair 
of prismatic lenses; (2) hold a long strip 
of cardboard between the end of your nose 
and the center of the pair of pictures, so 
that the right eye sees the right-hand picture 
alone and the left eye the left-hand picture 
alone, and then try to drift off into a focus 
on infinity (think dreamily about that 
brunette) , nr (3) command your eyes to do 
the trick without any cardboard—this can 
be done by many, after a bit of practice 

The square object in the immediate fore¬ 
ground IS a rack to carry the knife-edge, 
when the mirror is tested a la Foucault. 

R EtENTLY, 111 one of the innumerable 
newspaper Items which describe a mir¬ 
ror as a “lens," your scribe was further en¬ 
lightened by the statement that a “lens” 
hud been “polished with face powder'” It 
isn't difficult to figure out how this howler 
happened, but then followed this thought, 
“foiild a passable polish be had with face 
rouge, and just what is in fare rouge, any 
way'’’" Will some face-rouge-experieneed 
reader provide the answers’ 


C ARL GROSSWENDT, 31 W. 87th St, 
New York, Secretary of the Optical 
Division of the Amateur Astronomers As¬ 
sociation, New York City, states that the 
Optical Division (which is simply the for 
raer New York Telescope Makers) cordially 
invites all amateurs who visit the New York 
World’s Fair to inspect its workshop deep 
in the bowels of the earth under the Hayden 
Planetarium, at 81st St. and Central Park 
West. It asks that, if convenient, such 
visitors first notify the Optical Division by 
telephoning as follows: Mon., Tiies., Wed, 
Thurs., Fri^ 10 to 4, ENdicott 2-8500, 
Ext. 478 ; 6 to 9, Ext. 509. Sat and Sun., 
2 to 9, Ext 509. Evan if you lack opportunity 
to make such arrangement, the planetarium 
guard may by luck find someone in the 
optical workshop. Planetarium perfor¬ 
mances, which you may wish to combine 
with this visit, take place weekdays at 
2:00, 3:30, 8;.30. .Saturdays at 11:00, 1.00, 
2:00, 3:00, 4:00, 5:00, 8-.30. Sundays and 
holidays at 2.00, 3:00, 4:00, 5:00, 8:30. 
An exhibition of products of amateur as- 
tranoisMTs’ activities will be held in an ad¬ 
jacent building from July' 30 to Aug. 20, 


REFLECTIXt; TELESCOPES 

pierce naade Theoretically and mechanically right, 
with portable mount, ready to use 6", $125. 
RICHEST FIELD EYEPIECE 114" efl, 92" field, $6 50 


VERY SPECIAL All-inclusive telescope kits Proper 
glass, clean abrasives in tin boxes, best rouge, real 
pitch, a Complete EYEPIECE, an ALUMINIZED DI¬ 
AGONAL, complete instructions 4"—$4 00, 6"—$6 00 
Without Eyepiece and diagonal, 4"- $3 00, 6"—-$5 00. 


Jotiii M. Pierce • 11 Harvard St. • Springfield, Vermont 

“TELESCOPES” I 

and 

Supplies for the Amateur Telescope Maker I 

•For o better Mirror use Pyrex* 

6" pyrex Kit, eight grades of abrasives, rouge and pitch, with complete in- 
nl ructions, 15^50. 

Telescopes from 2" to 20" Reflectors and Refractors, mountings, clock drives, 
mirrors and lenses. 

Send six cents for our large illnstrated Catalog. 

TlIVSLEY LABORATORIES 

Makers of Astronomical Telescopes mid Equipment 
2035 Ashby Ave. Berkeley, California 


UmssiJassasI EVERYTHING FOR THE 

surface naraeneo amateur tsmscopb maker 

ALUMINIZED 

Coatings KITS-OUR SPECIA 1 .TY 

au (f .. *1 Jf-’l M.OO 

l»r«»p the |M*rforman<e <if IHencoiio mlrrurR. • PYrEX 5.50 

pilNtiiN, dlAgHnnlA. lamprn mlrrom 0" 5.S0 PYRiX 8.00 

-sc Surf.... Haoleiicd Cstlag, sro ilur- OTHER SIZEB PROPORTIONATELY LOW 

e and < Oticslv.. Tlwj do not Idlaler or i>e<l L-"'' mi '>«• 2 «'••• dUiJ. correct ihli-knMS Icmpcrcd 

1 can bo lomovcd oaally wlll.out rciiollib- 'pj,iVo • ?c “ 

aMn aniuriTthrilreoat obwrvatorlos on a"ku * 0 ^ 111 ^'“^m‘m '"mS” 


and can bo lomovcd oaally wllbout roiiollMb- 
liig and rtflsurInK mirror 
I'aod In aoiuc of the largoat obsorvatorlos on 
mlrrora whiili aro famous thiouabout Uiv 
woild. Hare yoiii mirrors coated with llio Iwsl 
1‘rlcoB 4" -$1 Ui. $2 to. 50. t0“— 

$5 00 and »8 00 I'p lo 3t>" on roiiuoat 


KITS OUR SPECIALTY 

4" kit # 2.93 Pyrex $ 4.23 

6 " kit 3.73 Pyrex 3.30 

8 " kit 6.73 Pyrex 8.30 

10 " kit 9.93 Pyrex 13.93 

12" kit 14.73 Pyrex 24.00 

Kits contsin 2 glass discs, 8 gradss of sbrssives 
(fswscdo not insure sn opticslly perfect surface), 
rouge, pitch or beeswax, and instructions. 


THESE KITS ARE SECOND TO NONE 


M. CHALFIN, 142$ lewiellow Ave.. : 


~] iaUATORIAL 
TELESCOPE MOUNTINO 

Made of last metal solidly built 
nlih lioaiy adjustable saddle 
lioopa for 8" and 8" tube It la 
adjustable to latitude It rotates 
on a 44" bearing aurfai'e glilng 
It smootlincss and lateral rlcldi- 
tt The stand, a tube, weighs 48 
lbs Filled with sand nr roni rete 
it weighs about I no lbs 
Price, complete, reedy for CAK 


ALUMINIZING Chrominizing 


"—$2 50 8"—$1.50 to"—$5 0 

Other Sixes ProiiorUonalely Priced 
•MIRRORS TESTED FREE OF CitARGK 

KELLNER EYBPIECEE 
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C. C. YOUNG 

Buppllas lor Amateur Telescope Makers 


Reflecting Telescope* 

BUILD YOUR OWN 
6 INCH KIT 13.50 

Olhcr kits, nil nhrnsivi'i mlirors, 
c\c|iU'iC'>i dlagolla^ 

ILH STHATKI) INSTKt ( TIONH l(l< 
(■.itnloguc Fr.i' 

OPTICAL DEVELOPMENT CORP 
Dept D 


LOMARA 

POCKET MICROSCOPES 

HANDY • PRECISE 

lie inixlels 
uRiiifr 
tu 1410x 

$7.50 


DunaM Bird and liie trlsrerope 

Swank, scirnie it-arhtr al the Kainn iUpni' 
Public Scliuols, Katon Rapide, Mich, ncnde 
lie an account of hie aiiccces. ntalmg tliat 
“Donald wae 11 years old when he finished 
this telencope Some of your leaders may 
' think.” he continues, “that Donald did per¬ 
haps a little of the work and an older person 
most of It, hut such i» not the case, he did 
It all Ills mirror is 4',4" in diameter with 
focal length 34", and is mounted in an octa¬ 
gonal tube of plywood He used pipe fit- 
lings for the mounting” ''o far as the 
conductor of this department can recall, Don¬ 
ald Bird IS the youngest lad to have made 
so creditable a telescope. Natural mechanic. 

The lady in the other photograph is Mrs 
Albert M Bonelli, 2515 Drummond St, 
A'icksbiirg, Miss, and she stales that “the 
crealest thrill I’ve had in years was readina 


making and owning a telescope So 1 ob¬ 
tained a kil of materials, your inblriiclioii 
laiok ‘\nialeiir Tele-cope Making,' and got 
busy This 6" reflector was ihe outcome, after 
72 total hours of hard work ” 

In diflimlty tin amateur ti lescoptical huh 
h> staits al the Icvil of work such as thesi 
esamphs and may he madi to extend pist 
as far as the follower cares to extend it to- 
ward and into rc.illv advanced work 


J? making hobby, Harold A I ower, of San 
Diego, we receive the following comment • 
"Here is something I think you ought to bear 
down on, in your Beginner’s Corner—the 
(hapier in ‘Amateur Telescope Making* on 
/onul testing. 1 have found that there are a 
surprising niimlier of amateurs, gome of 
whom liavB made several mirrors, who don't 
even know that chapter is in the book. Lots 
of them think all they need to do is use a 
Ronchi grating, and polish until they get 
curved lines. Naturally, the result is usually 
a deep hyperbola. Honestly, I think there 
would be more good mirrors if the Ronchi 
test had never been heard of. It is useful, of 
< ourse. but most lieginners depend on it too 


tConliniird from preceding page) 
inclusive, and a convention of amateur as¬ 
tronomers will be held on August 11 and 20 
In “Amateur Telescope Making -Ad¬ 
vanced.” the sequel book to "Amateur 
Telescope Making,” H. E. Dali describes the 
camera obscura. which is essentially a re¬ 
fracting telesrope for use from indoors. The 
first since then to make one is William R. 
Crosby, 566 Clide St„ Rodiester, N. Y„ a 
memlier of the thriving group of amateurs 
in that city Figurea 2, 3 and 4 show the de¬ 
sign and mnsiruction. At the lop, in Figure 


2, is an elevation showing a roof and, pro¬ 
jecting above it, a flat both pivoted and 
rotatable. This picks up rays from any chosen 
object and directs them downward through 
the objective lens shown, which projects an 
image on a horixontal viewing table several 
feet beneath. Here the image may be viewed 
with the eye or, if still higher magnification 
IS desired, with a microscope called a view¬ 
ing telescope. The lower elevation shows the 
apparatus from another quarter. 

Crosby, however, did not build his cgmera 
obscura into his house but into his automo¬ 
bile trailer. Figure 2, taken ontaide, •hows 
the trailer roof and the raised flat) while,Fig> 




























ure 4 shows the interior part of the instru¬ 
ment, also the interior of the trailer (this 
Crosby also buih). 

Your scribe has sat in this trailer, routed 
the flat and examined the landscape round¬ 
about, and can testify that the spectacle came 
far alwve best expectations. Because the ob¬ 
server sits in the dark, his eye is not sky- 
flooded. Therefore the large image on the 
table appears to be vividly colored—even 
more vividly than the actual landfpape. A 
long, continuous panorama of greens and 
•ky-blues sweeps across the viewing table, 
which in this case ia the dining table of the 
trailer, end several persons can examine it 
at oike time. IW astronomical woric the cam¬ 
era ^Menra equates with a refractor of the 
ondosad obae^ai zoom type. 
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INVENTION 

QUESTIONS 

ANSWERED! 


< ! KKI N 1 l!I 1.1,1 I IN 
Itllll I 




n Riiiim) 'iiii Hkiiih a 30-paf;t 

pampliKl wliii'li deal-, spirifirally willi 
thr ii'P of aluiniiiiini puiiit (oi wood ]irini 
nip A niimbor of cxtelicnl pliolopraplis sliow 
ihi- result', obtained with this proterliie coal 
nip both from the standpoint of preser\a 
lion of the wood as well as of the diiiabililv 
of the paint winch is applied over tin pri 
met Aluminum Compuny of Amenta, 
burgh, Pfunsyli’aiiiu — (nali\ 


IIaif a Miilion Mts is a 16 pape bookbt 
desipned to picture what manner of man 
IS the steel workii, not only fioin the ico- 
nomic side hut fiom the Iniman and social 
side as well The illiisiralions roinbined with 
pi< tonal praphs give an exeellenl nisiphi into 
this large group of Ament an iiiditstnal • m- 
ployees Ameruan Iron and Sleet Imliltite, 
.toO Fifth Avenue, ^ew ) orh. I\eie Yorh — 


are explained in detail and many circuits 
are given, together with data for simplified 
roiistniction. Illustrated throughout with 
clear and comprehensive drawings and a few 
photographs. Allied Radio Corporation, 8.1; 
U'est Jackson Bind., Chicago, Illinois.—10 


KhfAin Ct,AMI>s AMI SaOIII F.s Hill !mIH 
ANII Cast Ihon Pifi, (..'alalog No. .38^. 
IS of particular interest to those who an 
concerned willi llie maintenanto of pipe 
lints of any type These repair devices ate 
availalile for use on lines carrying steam, 
hot nr cold walii, pas. oil. ainmonia, or 
brine A niimher of types adapted to various 
applications art illiisiialed and enough in 
formation is given to show their pariieiilai 
uses M B Skinnir (onipain. South Bend, 
Indiana — Gratis 


11K iiiK n V ami \\ iin I s. by Ralpli A Rirli 
ardson, is a 32 papi. fully illiislratt rl 
booklet tlial tells iii an interesting mannei 
of ihctriral piopiiss from the disroveiy of 
till magiiit down to tlie present day It rt 
views in panic ular tlie putt played by elec- 
tiKilv and eltcliiial devices in the modern 
moloi tar (,eneriil Motors (orporalion, 
Broadway at ‘>7lh Sireil, Sew York, Sen 
York —Gram 


SAVE TIME and MONEY 
Know the Rules Governing 
PATENTABLE Invention 

INVENTORS. CNOINRERS, EXECUTIVES, 
LAWYERS FIND THIS A lOOK OF DAILY 
PRACTICAL VALUE 

VITALLY INTERESTING and author- 
italive foi all who deal with invention— 
this leadahle book and leady reference 
muntiul gives you the essential principles 
of Patentable Invention—from 700 actual 
cases III the Courts! The established 
RULEb used in determining the question 
of Invention—aie clearly, concisely, ac¬ 
curately stated. Two outstanding sections 
in jiarticiilar— If'hat is Invention and 
If hat IS not Invention make the work j 
mvaliidhle. 

317 pages are packed with specific- jnforma 
lion on actual cases llluminaling chapters on 
till Background of Invcnliun, (.eneral Char- 
aclerisiics of Invention, the British Rule 
This splendid presciualiun of the legal side 
of invention is highly recommended to the 
layman It cun help you to cooperate with 
yoiii alloiuey to greater advantage 

S DAYS FREE AFFROVAL 


SptfD Flash Bookifi is an illustrated 36- 
page manual on Speed Mash Phologia- 
phy It includes t xamph s of pii/< wimiiiig 
pictures, complete exposuie charts for dis 
lance and various si/e flaslihiilhs, including 
Im.iIi foil and win- types, anil exposure 
receimmendalieins feir all films. Diawings pre> 
viele hints on lieew the tepeed Flash owne i 
may make adyiisiments fe>r variceiis ceineh- 
lieeiis and different types of biilhs The Kulart 
( ompaiiy, 013 Broudway, S'ew York, S'ew 
York — Gratis. 


PhIVATF; IsfEUF.SX ANI> I’I hi I< Ri SfONsllUI i- 
TV, by Edward L Bernays, reflects llte 
altitude of a counsel on pnblic relatieens ie> 
ward onr present bystem of Londiioling in¬ 
dustry and business. He deals with »neh 
tilings as the basis of demeecrucy, the free 
ceimpelilive byslem; the importance of preig 
riss threiiigli change, Heienlific inquiry, the 
need of business for objectiviiy; and uolf- 
regulalion of industry Edward L Bernays, 
420 Lermgton Avenue, Slew York, Slew 
York. — Gratis. 


Chevfv Flasiiinc is a 16page bookh-i ex¬ 
plaining the principle of culling off »eep- 
j age and leaks through masonry walls ex- 
' posed lo rain by means of copper flashing 
I extending through the wall as a posilive- 
i-iil-off Revere Copper and Brass, Inr, 2t0 
Bark Avc., New York, New York- Gratis. 


Decide lliis hook's value for yeeiirs 



Frantice-Hall, Inc. 

70 Fifth Ava.. Haw York. N. Y. 



I KnI AIK lAC., THE Rf AI Fills OF I'llOTOCIIAPIIY 
i IS an eighl-page Imoklet that gives ihe 
' fundamentals of projection printing for the 
I amateur It contains a series of excellent 
] photographs that illustrate various steps dis- 
j e Iissed in the text Federal Stamping & En- 
I gineering Corp, 25 Lafayette Street, Brook 
hn. New York.- Gratis. 


AcIUrsisa 

flu I 


Allifb’s Rauici Biiiiiieh's Handbook is a 
30 page booklet prepared to assist radio 
beginners to get starlet in building radio 
receiving sets The essential fundamentals 


Mica Tiiansmiitinc. ( apacitoiis of a new 
highly efficient design arc ccmiplelely de 
sc-ribc-d in a pamplih-l now available The ch 
sign of ihcsc cupacilurs is siicii as safely to 
ciimiiiatr loronu and lo lediiee inlernal heal 
ing Dieheliie loss in tin si niiits is remaik- 
ably low, pcrmitling long periods of beavy- 
cliily operation f atalogiie No. 161 ( ornell- 
Dnhthcr tieilni ( orporititoii, South Plain 
field. Sew Jersey —Gratis 


Oil TllF IssiiiF ''iDiiy IS an allraclive and 
Intel c'sl I ugly wrillen booklet lhal de 
scribes one paitieular type of liotiseliold rc 
frige ralor and shows llie many advantages 
which are claimed for it by Us nianufac- 
liiitr The pamplilel also goes into some de¬ 
tail regarding the eonstiiirtion and tesling 
of llieKe refrigeialors before ibey reach the 
ullimaie cunsiimcr. Technicalilies are dealt 
with, but m simple, iindersiandalili language 
General klet tru ( ompanv, S'ela Piirh, Cleve¬ 
land, Ohio —Crnlis 


Jackson EYFsiiit.LDs is a folded circular 
which illusirales and describes various 
types of eyeshields wliirh have been designed 
specifically for llie protection of indusliial 
workers Jackson Electrode Holder Go, 
T3I22 Slack Avenue, Detroit, Michigan — 


Tiff Piltuiif. .Siokv of SaeFi. is a 48-page 
lavishly illustrated booklet that tells the 
whole story of its subject from the mining 
of the ore through smelting, fabrication, and 
lesting, lo the finished slec-l and its uses in 
the licime, in transpurialion, in cunstriiction, 
and 111 industry. American Iron and Steel In 
slilule, 330 Fifth Avenue, New York, New 
York —Gratis 


VkTOK PlIOTOCllAPIIlC M-F,( lALITIKS IS B 16- 
page catalogue that deals with a wide- 
range of lighting equipment for the amateur 
photographer as well as the professional. 
James IJ. Smith & Sons Corp., Lake and 
Colfax Streets, Griffith, Indiana. — Gratis, 
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Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. M U N N, LitcB., LL.B., Sc.D. 


Faui News 


luiicliisiun till- Conn iiiadr the followin); 


T he New \ork World’s Fair ( orporulion 
has recently restrained a puhlisher from 
using the title “Illustrated Fair News ’ in 
connection with a magazine relating to the 
New York World’s Fair. The piililishei 
originally published a magazine entitled 
“World’s Fair News" and the New York 
World’s Fair Coiporation obtained an in 
junction restraining him Irnm publishing a 
magazine under that name. Shortly after the 
original injunction was issued, the defendant 
indicated his intention of using the name 
“Illustrated Fair News" in connection with 
the magazine and the New York World's Fan 
Corporation made an application to have its 
injunction extended so as to restrain the new 
name. The Court extended the injuiittion 
and restrained the use of the new name on 
the grounds that the publication “was ob¬ 
viously designed fur the purpose of enabling 
them to continue their exploitation for busi¬ 
ness purposes of the possibilities arising out 
of the World's Fair 


Experimentation 

A patent for a process must fully de¬ 
scribe the process so that it cun be 
carried out by the proverbial "inan skilled 
in the art” without the necessity of any fur¬ 
ther experimentation. If further experimen 
tation is necessary to carry out the process, 
the patent is invalid for the reason that it 
is indehnite and does not fully disclose tin 
invention. 

This principle is exemplified by a recent 
suit for patent infringement which involved 
a patent fur a process for propagating yeast 
in which the production of alcohol is reduced 
to a minimum. In describing the process the 
patent suggests that seed yeast be placed in 
a wort having a specific gravity of one degree 
Balling After the process of reproduction is 
initiated, concentrated wort having a spe¬ 
cific gravity of approximately 12 degrees 
Balling is slowly and substantially continu¬ 
ously added to the original wort over a pro¬ 
tracted period of time. The patent stales that 
the concentrated wort should be added “at 
a rate such that not only the alcohol which 
may have been formed from the quantity of 
sugar present in the diluted portion of the 
wort, but also any alcohol which may he 
formed from the sugar which is present in 
the added wort, can be assimilated imme¬ 
diately by the yeast.” 

The Court held that further experimenta¬ 
tion was necessary in order to ascertain the 
times and manner in which the concentrated 
wort should be added. For this reason the 
Court held that the patent was indefinite, 
did not fully disclose the invention, and 
accordingly was invalid. In retching this 


“But even if ihe process disclosed by 
Haydiirk be held to constitute invention, the 
patent 13 invalid for indefiniteness as was 
held by the learned District Judge Both the 
times and manner in winch the concentrated 
uulrienl solution is to be added may be 
ascertained, as we have stated, solely by ex 
perimenlalion The disclosure of the paleni 
IS therefore too vague and indefinite to con 
siitiite invention'’ 


Doubt 

I T IS an isiahlished principle of patent 
law that in coimeclion willi the proseiu- 
lion of patent applications all doubts with 
regard to the question of invention must be 
resolved in favor of the applicant Tints in 
a case where doubt existed as to whether 
the advance made hy the applicant for a 
patent rose to the dignity of invention or 
merely amounted to mechanical skill, the 
doubt should be resolved in favor of the ap¬ 
plicant and accordingly a patent should be 

In a recent case involving an application 
for a patent on a method of making artificial 
sausage casings the Examiner had origmallv 
held that two of the claims were patentable 
Thereafter the Examiner reversed hi« de 
cision and held that the claims in question 
were not patentable. On appeal to the Court 
of Customs and Patent Appeals it was con 
tended by the applicant that the Examiner's 
action in originally allowing the claims, and 
then rejecting them, indicated that there 
was some doubt on the question of invention 
It was argued that in accordance with lh< 
principle set forth above the doubt should 
be resolved in favor of the applicant and 
the claims should be allowed The Court of 
Customs and Patent Appeals rejected this 
ronlention and held that the mere fart thal 
the Examiner had reversed himself did not 
indicate thal ihcie was doubt on the qucs 
lion of invention. 


Breathing 

T he word “breathing" as appliid lo lex 
tile fabrics was held lo be descriptive b> 
the Court of Customs and Patent Appeals 
and accordingly not regislerablc under the 
Federal Trade Mark Act of 1905. 

A textile manufacturer attempted to reg. 
ister the words “Breathing Back” as a tradd 
mark for pile fabrics having an adhesive 
coating on the back thereof which was im¬ 
pervious lo water but pervious to gases and 
air. The registration of the mark was op¬ 
posed by a competitor of the manufacturer 
on the grounds that the words “Breathing 


Back" were merely descriptive of the char¬ 
acteristics of the pile fabric. The Court 
found that the word “breathing” had been 
used for many years to describe artificial 
leathei and certain fabrics which were per¬ 
vious lo gases and air. It was accordingly 
concluded by the Court that the words 
“Breathing Back” were merely descriptive 
of the peivioiis characteristic of the pile fab¬ 
ric and under the circumstances the words 
could not be registered as a trade mark. In 
rendering its opinion the Court stated as 
follows: 

“We are of the opinion that ‘Breathing 
Back’ as applied to applicant’s goods docs 
nothing more than to describe the character 
of the back of applicant's pile fabric which, 
hy reason of its porosity, permits breathing 
or passage of the air through the hack.” 


Antenna 

I N a recent case of importance to the 
radio communicaliuns industry the United 
•Stales Supreme Court held that a patent 
on a directional antenna was not infringed 
by antennas employed by one of the large 
ladio communications companies. 

The Court found that the patent in aiiit 
I elated to a V-shaped wire antenna based 
on the so-called “Abraham formula," which 
provides that when radio activity is projected 
from a charged wire having a length which 
IS a multiple of one half the length of the 
waves projected by the antenna, the angle 
of the principal radio activity is a function 
of two variables, namely, the wavelength 
and the number of half wavelengths con¬ 
tained in the wire. The patent in suit set 
foilh an empirical formula based on the 
“Abraham formula” for determining the 
most efficient angle for disposing the wires 
111 a V-shaped directional radio antenna. 
The Court found that the patent, being 
based on the “Abraham formula,” was 
strictly limited to an antenna in which the 
length of the wire was a ratilliple of one- 
half wavelengths. All of the antennas em¬ 
ployed by the defendant, with the exception 
of one, were found to have a length which 
was a multiple of one-quarter wavelengths 
but not of one-half wavelengths. These an¬ 
ti nnas were held not to come within the 
“Abraham formula” and not to infringe the 

The remaining anlenna which had a length 
which was a multijvle of one-half wave¬ 
lengths was found to be disposed at an 
angle smaller than that prescribed by the 
formula set forth m the patent in suit and 
It was held not In be an infringement 


Spaghetti 

M any spaglieiti eaters will no doubt he 
annoyed by allegations of the Federal 
Trade Commission that the authenticity of 
spaghetti IS not determined by the length 
thereof. In a recent proceedings institiiled by 
the Federal Trade Commission against a 
manufacturer of spaghetti and macaroni it 
was charged that the manufacturer was 
guilty of unfair methods of competition be¬ 
cause his advertising matter staled that 
macaroni and spaghetti not made in long 
lengths was not genuine. The Commission 
charged that these slalements were false, de¬ 
ceptive, and misleading and the nianufai- 
tiirer was ordered to show cause why he 
should nut cease and desist from making 
further represenlaliuns of ilii^^{jg[-j/|ier^ 
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gor MEN 

who want to become independent 
in the NEXT TEN YEARS 


I N the Spring of 1949 two business men will be sitting in a mid-town restaurant. 

“I wonder what’s going to happen next year,” one of them will say. "My business 
is fine now—but the next few years arc going to be hard ones, and we may as well 
face the facts.” 

'I'he man across the table will laugh. 

" That’s just w'hat they said back in 1939,” he will answ'er. "Remember? People 
were looking ahead apprehensively—and see what happened' Since then there has 
been the greatest growth in our history—more business done, more fortunes made, 
than ever before. They've certainly been good years for me." 

He will lean back in his chair w'ith the easy confidence and poise that arc the hall¬ 
mark of real prosperity. 

The older man will sit quiet a moment and then in a tone of infinite pathos: 

"I wish I had those ten years back,” he will say. 


• Tod .TV tlic mtervifw <iiiolc(l .ibove is piiudj im.ijn- 
11.113. hi'f he as.surcd ol this—it will comt tint. Ri){ht 
now, lit tins very hoiii, the busincsi. men of Amenc.i are 
dividing themselves into two groups, lepreseiited b\ the 
two individuals whose words are ipioteil. A few \ears 
fiom now there will be ten thousand such luncheons and 
one ol the men will say 

“Vvf ivlicit 1 wanted." 

And the other will answer. __ 


that they c.in do it within the next few v'ears Do you 
believe tins' Do vou caie enough about independence 
to give ns a chance to piove it.’ Will \ on invest one single 
ev'cnmg in reading a booklet that has put 400,000 men 
on the road to mote rajnd pi ogress? 

This booklet costs >ou nothing—and for a good reason. 
It IS woith onlj what vou make it worth It explains how 
for more than thirtv' j'cars it has 
been the privilege of the Alc.xan- 


‘7 wish / had those years hack." 
In which class are you putting 
voiirself’ The real difference be¬ 
tween the two classes is this—one 
class of men hope vaguelv to be 
independent lometime, the other 
class have convinced themselves 
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der Hamilton Institute to help 
men shorten the path to success; 
to increase their earning power, 
to make them masters of the 
larger opportunines in business. 
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Why Tomorrow Will Bo Boltor Than Today 


ETTER houses . . . better factories 
better roads and food and clothing. 
Because with pencil and graph, with slide 
rule and calculation, the engineer is chart¬ 
ing the way is turning visions into 
realities. He is applying the findings of 
science to the task of satisfying vour needs 
and wants 

Under his hand there takes shape the steel 
mill or textile mill of the future. Auto¬ 
mobiles and overcoats, made by improved 
methods, will be better, yet less expensive 
More efficient turbine-generators—and 
cheaper electric povv^r will lighten the 
tasks in eVery home Improved shoe roa¬ 


ch inerv and hetter and less expensive 
pairs of shoes 

The engineer's application of electricity 
to every branch of industry has helped to 
make America the greatest industrial 
nation in the world -has helped to pro¬ 
vide you with the highest standard of 
living the world has ever known. And 
General Electric engineers and research 
scientists, working in partnership, have 
led in this electrical progress G-E research 
has provided new knowledge; G-E engi¬ 
neers have put that knowledge to work to 
make available more goods for more 
people -at less cost. 


G-E research and engineering hart saved the public /ram ten to one hundred dollars 
hr every dollar they have earned for General Electric 


GENERAL 



90-5OH 

ELECTRIC 


NEW YORK WORLD'S PAIR—SEE THE O-E "HOUSE OP MASIC*'—SAN PRAMCISeO EXPOSITION 




Bv Gustav Egloff 







CARL SANDBURG 

IN A RECITAL OF AUTHENTIC 
AMERICAN FOLKSONGS FROM HIS COLLECTION 


“THE AMERICAN SONGBAG” 


Gallows Song ("Sam Hall”) 

I Ride an Old Paint 
Foggy, Foggy Dew 
The Horse Named Bill 

(Eight Songs 


I’m Sad and I’m Lonely 
Woven Spirituals 
The Good Boy 

Mama Have You Heard the News? 
Four 10" Records) 


“Never, in our recollection, has tile personality of a 
man lonie through the mechanism of the phonograph so 
itarthngly true to hte as has Sandburg’s. 

“The vast audience who have heard Carl Sandburg 
sing these songs at intimate recitals in the colleges and 
clubs of this countrv, the students who have studied his 
poetry, the numberless owners of copies of ‘The Ameri¬ 
can Songbag’ know how personal is his art. For those 
who have never he.ird these songs as Carl Sandburg per¬ 


forms them, we can but list the titles and advise that, no 
matter how familiar the individual song, you will agree 
that you have never heard the depths of folk music sound¬ 
ed until you ha\c heard them sung by Carl Sandburg "— 
iMusicratt 

“Carl Sandburg, famed as a poet, would rather bi 
known as the greatest living singer of these American 
songs A grateful posterity, listening to these records, 
may well decide that his choice w'as right.”—Life. 


STORY^S SPECIAL OFFER 

STORY, America’s Literary Magazine, including in its contents the finest 
short stories available ("Address Unknown" caused a world-wide sensation, 
and now in book form is a current best seller—twelve of the stories in "The 
Fifty Best of ’O’Brien’s Best”’ are taken from STORY), novellas (long 
stories), outstanding literary comment and reviews, and interesting End Pages, 
Announces This Special Money-Saving Combination: 

For only ^5 you may have a full year’s subscription to STORY and the four 
Sandburg records. The records come to you, safe delivery guaranteed, in a 
handsome album with Sandburg’s picture on the cover. Subscription may be 
a new one or a renewal. Records and subscription may be sent to different 
addresses. 

Price of the album with 4 Records . . $4.50 
Subscription to STORY for one year . . $2.00 FOR A 
$^ LIMITED 

PERIOD 

YOU GET BOTH FOR ONLY $5 only 

Remittance Must Accompany Order ... 


Story, 432 Fourth Ave., New York, N. Y. 

Here i^ mv rcmittaiuc fur Send STORY for o 


^r.ir .ind the S.indhurg Album with four records. 
Subscription To 


Address 
City and State 


Address 
City and State 
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some detail on pose 28 of this issue and illns- 
trnled during one proress of manufacture on our 
front rover. Here the operator, a skilled glass 
worker, is sealing into the narrow neck of the 
funnel-shaped tube the “plug*' through whlcli 
pass the wires tliat form the electrical connections 
to the internal elements of tlie tube. 
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OUR POINT OF VIEW 


“Self-Sufficiency” 

U NDER the title “In Case of War,” 
this journal published in the March, 
1936, issue, a discussion of those strategic 
raw materials which this country must im¬ 
port because we have little or none at 
home and which are absolutely necessary 
to the proper functioning of our vast 
industrial empire. The list of these vital 
imports given in that article totalled more 
than two dozen at the lime of publication. 
There is today no essential difference in 
the number and kinds of materials in 
such a list, yet there has been a momen¬ 
tous change in the picture. Chemistry 
has provided satisfactory sub'-titutes for 
some of them, found ways of providing 
nearer-home supplies of others. 

In this issue is an article which sum¬ 
marizes starthngly the ends to which 
Europe must go in order not only to 
prepare for the operation of motor vehi¬ 
cles during a possible future war but 
also to assist in the present rconomic 
war. A similar motor fuel problem will 
not have to be faced by the United States 
perhaps during the lifetime of present 
generations. Yet on this side of the Atlan¬ 
tic there are other, no less pressing prob¬ 
lems to be faced and solved if we are to 
maintain our national economy with little 
disruption in time of an emergency. 

A second article in this issue serves 
to emphasize one problem which we do 
have—that of supplying rubber, which 
we must import, to a large number of 
industries. More important, this article 
also gives a hint of what we are doing 
to face this situation. It shows that we, 
too, have ersatz materials; that is, sub¬ 
stitutes for natural products. What people 
do not generally know is that this busi¬ 
ness of finding something of nativi com¬ 
pounding to take the place of scarce or 
imported necessities is important in its 
own right. It is this that has changed 
the picture alluded to above 

Synthetic resins are being used now 
where imported tin was hitherto indis¬ 
pensable; chromium and plaliniini are 
giving way to domestic alloying mate¬ 
rials; organic substances are used for 
rubber, silk, quinine, Manila fiber, and 
opium; and improved processes are mak¬ 
ing available hitherto unworkable de¬ 
posits of low grade manganese ore. 

So far, only a start has been made in 
this drive for a form of self-sufficiency. 
Yet an enormous effort is being made 
in this direction, and it can be stated 
positively that, in case of a future war, 
we will be in a much better position to 
supply the materials required ^ industry 
than most people imagine.—F. D. M. 


Incomparable Promise or 
Awful Threat? 

F or years past, scientific wi iters have 
been pointing out the fact that if the 
energy known to be confined within the 
atom could be practically and commerci¬ 
ally released and employed, there would 
be power in amounts today unknown. A 
handful of atoms would suffice to drive 
a liner to Europe and back, foi example. 
The atomic energy of a piece of coal 
would exceed that of the same coal burn¬ 
ed beneath a boiler by a ratio of a whole 
liillion to one. Such writers have usually 
hastened to add that there was no pros¬ 
pect of man’s ever unlocking these stores 
of power, and some have hinted that per¬ 
haps this was just as well. 

Once more the foolhardiness of pre¬ 
dicting impossibilities threatens to be 
demonstrated because, as this i-. written, 
physicists are at work on experiments 
that seem to contain the possibility if 
not the probability that the billion-to one 
power source is at least within view. The 
uranium isotope 235, when bombarded 
with slow iieui reins, releases inconceiv¬ 
able energy. Simultaneously it releases 
more neutrons and, if uranium 235 iso¬ 
tope be present in quantity, the result 
of this trigger effect is a chain reaction 
eif far more than terrible power. Fortuna¬ 
tely, uranium 235 is only one hundredth 
as common in the ores as ordinary ura¬ 
nium 238, else exceedingly dire results— 
explosions of magnitude heretofore un¬ 
known—would automatically follow un¬ 
less proper control were provided. 

Here, in this last clause is the question 
that is worrying the physicists. The min¬ 
ute a new force for man’s benefit is found, 
individual examples of the genus homo 
begin plotting to use it as a destructive 
threat or in actual destruction for their 
own selfish, reckless ends. First impulse, 
then, among physicists is to abandon tlie 
experiments. Second thought shows that 
this would he merely to abandon them to 
these self-seekers, the war-makers and 
world conquerors. The physicist cannot 
stop. At first it might seem that, by an 
agreement, all the physicists could sim¬ 
ply drop the matter and that this would 
end it. But the physicist is no more cer¬ 
tain in advance whether bis discoveries 
will be a curse or a boon than anyone 
else. He is a part of the stream of only 
slightly foreseeable human events. He 
cannot control his own discoveries, once 
they are given out, for he is far outnum¬ 
bered. And if the human race won’t leave 
its new playthings alone, and geta badly 
hurt, that’s its own funeral. In a few 
years we may have the answer.—.^. G. L 


Television Propetns 

C OMMENTS, criticisms, suggestions, 
questions regarding television have 
been reaching this writer in increasing 
numbers since the beginning of regular 
scheduled television service in the metro¬ 
politan area. Two phases of the subject 
stand out above all others as being of 
great apparent interest to a large num¬ 
ber of people. The first has to do with 
the service range of transmitters and the 
second with the possibility of construct¬ 
ing sets in the home workshop. 

The service range of a television trans¬ 
mitter, under present conditions, is 
severely limited and that’s all there is to 
It. With the extremely high frequencies 
that must be used to bring television sig¬ 
nals into the home the range of the trans¬ 
mitter 18 prat tically limited to the optical 
horizon. Freak reception may be record¬ 
ed occasionally beyond this area, but 
such freaks do not alter the situation as 
far as the average person is concerned. 
In other words, it must not be expected 
that the DX nights of early radio broad¬ 
casting will be revived in television recep¬ 
tion. If you live within the service area 
of a television transmitter, you can enjoy 
television reception; if you do not, the 
only thing you can do is to wait until 
such service is made available in your 
locality. It would be useless, for example, 
for a resident of Texas to purchase a 
television receiver with the expectation 
of being able, even occasionally, to re¬ 
ceive television broadcasts from New 
York City 

Television receivers are admittedly ex¬ 
pensive. They must be so because of 
their extreme complexity. This same com¬ 
plexity militates against the construction 
of receivers in tlie home workshop, al¬ 
though kits of parts are available for 
those hardy souls who will try anything 
once. Just because a person once built 
a satisfactory radio sound receiver, bow- 
cvec, is no indication that he will be able 
to achieve the same degree of success 
with a television set. The skill required 
is far greater than that called for in con¬ 
structing even a very elaborate sound 
receiver. Then, too, there is the element 
of danger from high voltages (kept un¬ 
der “lock and key” in commercial tele¬ 
vision receivers) that might lead the con¬ 
structor into serious trouble. 

Docs all this seem pessimistic? It is 
not intended to be so, but rather is in¬ 
tended to present the facts os they stand. 
Television is bound to become an im- 
portottt factor in our daily lives; don^t 
spoil it for youri^ by starting off on tiw 
wrong foot— P. />. 




50 Years Ago in ... 



(Condented From latuet of July, 18S9) 


VALUE —“ ‘H I gave you a pound of metal and ordered you to make 
the most out of it, what kind of metal would you select’’ asked a 
well known jeweler. ‘Gold, of course,’ was the prompt reply. ‘I’d 
prefer a pound of steel,’ said the jeweler, ‘and I’d have it made into 
hair springs for watches. A pound of such springs would sell for 
an even $140,000.’" 

ELECTRIC CARRIAGE—^“The accompanying illustration repre¬ 
sents the application of a system of electrical propulsion for common 
roads, by means of which traffic is designed to be carried on with¬ 
out employing a railroad track, the steering gear being so arranged 



that the wagon will automatically run parallel with the line of the 
conductors. . . . The wagon body to which this improvement » ap¬ 
plied is partly supported on a caster wheel, provided with a fork, 
journaled in the forward end of an extension of the frame of the 
body. Upon the rear axle, in this case carrying the drive wheels, is 
mounted a spur wheel engaged by a pinion on the armature shaft of 
a motor secured to the main frame of the body Above the road 
bed are suspended electrical conductors, supported by poles and 
brackets, and each wagon is provided with a trolley which rides upon 
a plair of the conductors, whereby connection is made between the 
motor and conductors, through a vertical shaft, the elecuical switch 
being close to the driver.” 

DEVELOPMENT—“Mr. Erastus Wiman, on the subject of tele¬ 
graphs and telephones, in on address before the New York Hectnc 
Club, recently said, among other things, that it was a great bless¬ 
ing that the telegraph and telephone were early divorced, ‘because 
I do not believe that the telephone would ever have been developed 
to one-quarter the extent to which it has been developed if it had 
been dependent on the telegraph.’ ” 

POISON—“According to Mr. Stanley, the arrow poison used by the 
natives of the Lower Congo district i? made from a species of red 
ants found in that locality. The ants are dried, crushed mto powder 
and cooked in palm oil. The exceedingly irritating properties of the 
poison are supposed to be due to formic acid.” 

ELECntlC LRJHT—“Hectricity on ships of war is purely an 
American idea, and was^first tried on the United States steamer 


Trenton in 1883 . . . .Soon after the system had been tested the ves¬ 
sel sailed on a three years’ cruise, and attracted much attention as 
the first vessel afloat to be lighted by electricity. The success of the 
Trenton $ experiment practically settled the question in naval circles.” 

TELEPHONE—“Baltimore will be the first all-metallic circuit tele¬ 
phone exchange in the United States, and we predict that it will 
be without equal m the world.” 

JETTY—“The bar at the mouth of the Columbia River, Oregon, 
has been a source of dread to mariners frequenting that region. . . . 
Since the commencement of the development of the ‘Inland Empire’ 
to which this river affords communication . . commerce has in¬ 
creased yearly until it has assumed such proportions as to demand 
radical measures in the way of improving the channels. . . A 
project . . . which has been adopted by Congress, contemplates a 
sin^e permanent channel across the bar, having the depth of 30 
feet at mean low tide ... A rock jetty resting on brush mattresses 
IS to be built from Point Adams ... for a distance of 4% miles, 
more or less, as circumstances may require, to a point about three 
miles south of Cape Disappointment.” 

HEART FAILURE—“The American Analyst thinks it would be an 
excellent idea if physicians of the present day would invent some 
other reason for all the deaths which occur nowadays than heart 
failure. It IS difficult for any one conversant with the organs of the 
human body to understand how any human being can die without 
heart failure, while the causes of the failure of the heart at death 
may be very numerous.” 

STREET RAILWAYS—“The bill recently signed by the Governor 
of New York, allowing the street railroad companies to substitute 
mechanical motive power for horses, is an important one We hope 
in time to see it lead to a general use of electric motors on the 
roads in this city." 

ELA.STICITY—“Professor John Trowbridge . . . calls attention to 
the importance, from an engineering point of view, of making careful 
photographs of steel and timber at the point of rupture under a 
breaking load, suggesting that in this way we may learn something 
important on the much vexed question of elasticity.” 

WORSTED-WOOLEN—“The question is asked, what is the dif¬ 
ference betvreen worsted cloth and woolen cloth? The answer is- 
Worsted goods are composed of wool that has been carded and 
combed, while woolen goods are made of wool that has been carded 
but not combed ” 


AND NOW FOR THE FUTURE 

ff^Noise Control—Science Takes the Noise Out of Our 
Daily Lives, by Philip H. Smith. 

Q[How the Boomerang, a Prehistoric Invention, Fore¬ 
shadowed the Science of Aerodynamics, by A. Ei. Oxley, 
M.A„ D-Sc. 

((American Shipping Enters a New Era in its Importance 
-to the Nation, by H. Gerrish Smith. 

((How Colors—Green, Red, Yellow—Become Clues to 
Life’s Fascinating Mysteries, by Barclay Moon Newman. 

CBhirtfaqnaket Need Not KiU—If Man Will Learn the 
Lessons Taught by Engineering, by David O. Woodbury 











AIK CONDITIOINING AND LIGHTS AFTER a long study, initiated by the Kroger Food 

T E N i» E R 1 Z E B E E F Foundation, stnentists of Mellon Institute learned 

many things about the action of beef enzymes that 
"ripen.” or tenderize, it. The final result was develop¬ 
ment of a process, which makes prime cuts of even the 
toughest beef, involving air conditioning and use of the 
Sterilamp, the ultra-violet ray destroyer of bacteria and 
4 fungi which was developed by Westinghouse. In the 

photograph, the tubular lamps are on tlie right wall. 



A Dtraiife to on Ameriran; a '‘niiiiig Klation” tor Rome's 05 wood-biiininK buses. Small furnaces, concealed in the n 
of the buses, and charged with Idoi hs of wood «ul in small sires (or toal or ilianoiilt, (leiierule the |(us which the motor u 

Ersatz Motor Fuels 


Europe’ft De»perat«* IMatiuiialiHinKi Force Use of 
Native Fuels . . . To ('.ttuserve Gasoline for Possible 
War . . . Result: Enormous Net Monetary Losses 

By GUSTAV E li L G F F 

Director of Research. Universal Oil Products Company 


T he dominant note in Europe today 
is self sufficiency; the dictates of 
nationalistic forces have made prti- 
duction of all wartime supplies of great¬ 
est importance. Under such a regime the 
economic side of the situation is suit* 
ordinated to the necessity of maintain¬ 
ing within national borders the means 
of carrying on war measures in the face 
of an extensive blockade. 

To the army and air forces of a hght- 
ing nation, motor fiiei is almost as vital 
as man power, and since most of the 
nations concerned are deficient m oil 
supplies, the manufacture of .substitute 
fueis has been forced to a new high 
since 1937. The willingness with winch 
Europe accepts substitutes, which permit 
conservation and storage of gasoline 
against a possible war, points the way 
toward operation of all civilian motors 
on substitote fuel so that military ma¬ 
chines may have the exclusive use of all 


gasoline. This would be the wartime ideal. 

Eighteen percent of the motor fuel 
consumed in Europe during 1937 con¬ 
sisted of substitutes for gasoline. The 
substitutes used range all the way from 
solid siibslaiices such as wood and coal 
to compressed gases, of several kinds. 
Offhand this might seem to indicate 
great saving since the cost of imported 
gasoline is extremelv high in Europe as 
compared with gasoline cost to American 
motorists. By the use of substitutes, how¬ 
ever, Europe lost approximately $235,- 


CKIO.OOO during 1937. This was an all- 
time high. Yet 1938 showed an increase 
up to 25 percent of all motor fuel used 
and a Ins-, of almut $300,000,000 through 
subsidies and tuxes 

Americans who have heard much of 
the plan, in this country, to use alcohol 
as a blending agent with gasoline, will 
be sill prised to learn that use of power 
alcohol in Europe is steadily declining. 
The same war scare that is promoting use 
of motor fuel siihstitutes is diverting al¬ 
cohol to the munitionj|,.JiufaM^y where 
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about 18 cents per United States gallon. 

When units now under oonstruotion 
and designed are added to those now op- 
erating in Germany, that country’s pro¬ 
duction of hydrogenated motor fuel will 
total about 17,000,000 barrels per year. 
In England, the production is about 
1,300,000 barrels a year; while France is 
operating only a small unit producing 
110,000 barrels a year. These figures may 
be compared with the world production 
of gasoline from petroleum by cracking 
and distillation totalling 775,000,000 bar¬ 
rels a year and it will be seen that only 
a tiny dent has been made in the problem 
of supplying manufactured gasoline to 
supplant that from petroleum. 

Combustible gases of many kinds—in- 
rluding natural gas and gases recovered 
from both hydrogenation processes, from 
coal carbonization, and from the cracking 
process—are being used more and more 
widely in Europe. In Germany, light¬ 
weight alloy cylinders have been develop¬ 
ed for attaching to motor cars to carry the 
combustible gas under pressure. These 
are picked up as replacements in filling 
stations that dot Germany, or are refilled 
at the stations with city gas, methane, or 
propane-butane. It is estimated that there 
arc in Germany 25,000 vehicles using a 
total of about 250,000 such storage tank 
cylinders. Depending on the gas used, a 
given vehicle using two of the tanks will 
travel on one filling 25, 85, or 225 miles. 

Tlie use of compressed gas as a motor 
fuel requires conversion of vehicles, con¬ 
sisting of the installation of racks to car¬ 
ry the tanks, a regulating valve to control 
pressure, and a special gas-air mixer in 


it is a vital raw material. Furtliermoie, 
alcohol is essential in wartime for me¬ 
dicinal use, and motors adjusted to use 
It in peacetime would require costly re¬ 
adjustments to use other fuels when 
war breaks out. Already, there are in¬ 
sufficient supplies of alcohol in Europe, 
so that France and Italy were curtailing 
Its use in 1937, while Germany not only 
twice reduced the mandatory percentage 
of alcohol in gasoline but also had to 
import supplies of it. 

Even with declining use, with alcohol 
constituting only 4.3 percent of Europe's 
motor fuels in 1937, it cost Europe that 
tear 8104,040,000 more than an equiva¬ 
lent amount of imported, tax-paid gas¬ 
oline. Other substitutes made up the re¬ 
maining 13.4 percent and cost $130,826,- 
000 more than imported gasoline. These 
losses are made up by the direct and 
indirect subsidies on native motor fuels, 
by special taxes on imported motor 
fuels, by partial elimination of taxes on 
native fuels and the vehicles using thorn, 
and, in some cases, by direct payments 
to operators of vehicles using native sub¬ 
stitute fuels. As is the case in any coun¬ 
try where any one group is aided by the 
government, it is the public—each and 
every individual—who pays, in taxes, the 
European motor fuel bill for the favored 
few. 

W OOD, charcoal, coal, and lignite 
are used to make producer gas in 
generators on many European motor 
cars. Compressed natural and manu¬ 
factured illuminating gases arc carried 
in clumsy tanks on some cars. Experi¬ 
ments have been conducted in efforts to 


Top of page; A producer- 
gas generator on a motor 
truck in Italy. lu fuel is 
wood. Cenier: One of the 
filling stations in €^r- 
raony where methane gas 
may be pumped, under 
5000 pounds pressure, in¬ 
to a car’s fuel cylinders. 
At right: Mounting of 
compressed gas cylinders 
on a German gas-using 
truck which draws a trailer 


utilize acetylene, cracked ammonia, and 
hydrogen. Hydrogenated gasoline is, 
however, Europe’s primary substitute 
motor fuel. While this fuel is actually 
gasoline, it is a manufactured product— 
from either coal or carbon monoxide— 
and IS subject to the limitations of fac¬ 
tory production. 

Hydrogenated gasoline is the only one 
of the various substitutes which is of 
possible value to the United States. Small 


experimental plants are producing a 
small quantity of hydrogenated fuel in 
this country, looking toward the time 
when petroleum supplies will have be¬ 
come so nearly exhausted as to make neo- 
essary a supplemental supply of fuel At 
present cost of production, hydrogenated 
gasoline is-too expensive to use in Amer¬ 
ica. In Europe, this fuel, whether pro¬ 
duced by the hydrogenation of cool or 
of carbon monoxide, is believed to cost 


place of the carbureter. To make this con¬ 
version, the cost may be from 1150 to 
$300, depending upon the size and power 
of the vehicle. The number of tanks upon 
the vehicle varies from two to eight, de¬ 
pending upon the type of service; passen¬ 
ger buses may even pull trailers to carry 
the tanks. Each steel cylinder weighs 115 
pounds empty and 215 pounds when 
filled with propane-butene at a pressure 
of 130 pounds per square inch. Tlds not 
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100 pounds of gas is equivalent to 18 
gallons of gasoline. 

Perhaps the oddest motor fuel used in 
Europe, from the American point of view, 
is pr^ucer gas from wood and coal. Yet 
despite tlie fact that these two raw ma¬ 
terials probably come nearest to being 
plentiful in some countries of Europe, 
relatively few vehicles burn gas made 
from them. Drastic laws have been passed 
to promote wider use of producer gas and 
government subsidies have been granted 
users, but there are even yet no more 
than about 9000 wood-burning vehicles. 
In France, Germany, and Italy they con¬ 
sume annually 450,000,000 pounds of 
wood. This amount is equivalent, in mo¬ 
tor operation, to about 18,000,000 gallons 
of gasoline. 

Some cars arc built directly for using 
producer gas from wood, but more often 
gasoline types are converted by adding a 
stove to burn the wood, coohng pipes, 
filtering agent; tank to collect condensed 
water, tar, and acids; and sometimes a 
blower. The cost of this conversion may 
range from $300 to $500. 

Gasogenes, as the units are called in 
Europe, operate by burning wood, wood 
charcoal, coal, lignite, or briquettes in a 
light steel cylinder which may be lined 
with a ceramic insulation. The fuel is 
loaded in through an opening at the top 
and lighted. Air is admitted through an 
opening at the bottom, and the gases re¬ 
sulting from combustion leave the tank 
through another opening at the bottom. 
The combustible gases are cleaned by 
passing through cooling pipes to collect 




duction of France were used in this man¬ 
ner, it would still supply only 10 percent 
of the nation’s requirements in motor 
fuel. The reduced efficiency, inconven¬ 
ience, and delays in starting and for rela¬ 
tively frequent cleaning are other objec¬ 
tions to the use of wood to make gas for 
motor fuel. 

Coal, in several grades, is more plenti¬ 
ful in Europe, and these raw materials, 
used singly or mixed in various ratios, 
could be used far more widely than at 
present in case of a national emergency. 

Of the other substitute motor fuels 
used or tested in Europe, little need be 
said. In a number of countries, oil is 
iM'ing extracted from shale. This is a sub¬ 
stitute, of course, only in the sense that 
It takes the place of imported motor fuel. 



In Italy, synthetic ammonia, after being 
cracked into nitrogen and hydrogen, has 
been used as a motor fuel, but its low 
efficiency and high cost are factors mili¬ 
tating against its general adoption. Acet¬ 
ylene has been tried and found wanting 
in several respects. Hydrogen, com¬ 
pressed and carried in tanks as is city 
gas, does not seem to be a satisfactory 
fuel. 

C LEARLY, gasoline would serve all 
motor needs in Europe more effi¬ 
ciently than these expensive substitutes 
and semi-substitutes, even under the pre¬ 
vailing strained economic conditions. 
Purely from a military standpoint, the 
huge loss of $300,000,000 brought about 
by their use might be used to ^tter ad¬ 
vantage in purchasing and storing petro¬ 
leum for wartime needs. The reason civil- 


water, tar, and acids. A dust catcher and 
a filtering chamber collect the colloidal 
particles of dust from the gas which is 
forced by a blower into the motor. 

Despite its many disadvantages, the 
wood-burning motor has one point in its 
favor: the filling station can be any wood 
pile where good, air-dried wood is avail¬ 
able. However, it takes about 25 pounds 
of wood to^give the same distance per- 
fennanoe as a gallon of gasoline. Many 


wood-filling stations are scattered over 
France, Germany, and luly and from 
them 30- to 60-pound packages of wood 
may bo purchased. The cost is low, but 
any comparison with the price of gasoline 
is fictitious because of the several sub¬ 
sidies and taxes that enter into the ques¬ 
tion. Furthermore, it can be confidently 
said that gasogene vehicles will never 
prove a satisfactory saver of petroleum 
products; if the entire annual wood pro- 


ian populations will tolerate this loss is 
probably due to the fact that the burden 
is relatively small because of the smaller 
number of cars in proportion to popula¬ 
tion. In all of Europe, with a population 
of over half a billLn people, there are 
only 8,189335 motor vehicles as com¬ 
pared with 30,000,000 automobiles for 
the United States; or one car for every 
63 people as compared with our one cat 
for every five people. 







Lies-Truths 


W ICHITA, Kjri'-j'-. '-iimetimc'- i"- 

(ailed tile finiving gruund for 
the Keeler P(il\graph oi ‘'O-call- 
cd lie (letiH'lor, for il l■^ tliere that niort- 
per'-oii', are tested annually with Poly¬ 
graph dieeption technique than any¬ 
where else in the world. 

The Wichita instrument is owned and 
operated by the Police Departiiicnl Each 
year more than 1300 peisons submit to 
lie-deleclor tests, because of suspeeted 
criminal activities or because it is 
thought that they may be closely con¬ 
nected with certain criminal offenses 
Each test is aieurately and painstak¬ 
ingly recorded and statistical data an 
compiled to measure the instrument's 
value in police work and to deterniim 
Its accuracy and inactiiracK s. 

Since scientific lie detection is com¬ 
paratively new to police, and sirici it 
iias only recently branched out into the 
commercial field, statistical data have 
been more or less limited and the tech¬ 
nique of detecting deception has had to 
withstand the usual doubts and prtju- 
dices met by things new. Tht fiist qiies- 
tion aroused in the minds of those in 
authority is; "How does it W'ork^” 
Hsiially this question is followed < losely 
by another: "What dependence can 1 
place in such a jirooeduri ?” 

The answer to the fiist ([iiestion, of 
course, deals with the mechanics of the 
instrument, the tin ones tir facts iijjon 
which Its operation is based, and the 
procedure used in applying the tech¬ 
nique. This question was lomprchen- 
sively answered in my article, "Scien¬ 
tific Detection of Lies,” which appt ared 
in this magazine in June, 1937, and 
will be given only a short explanation 
here. 

Polygraph deception technique is 
based on the fact that certain emotional 
disturbances take place within the body 
duiing attempted deception. These dis¬ 
turbances, when recorded, are discern¬ 
ible in the blood-pressure and respira¬ 
tion of the individual taking the test. 
The Polygraph instrument is so con¬ 
structed that blood-pressure and respira¬ 
tion are recorded simultaneously on mov- 


\ murder suspect licinc 
tested on the Polygraph 
lie detector by the au¬ 
thor. A rubber tube cn- 
eiriling his chest and 
another on his arm Iriins- 
init fluetuations in his 
breathing and pulse to 
the instrument, making 
reiord on a moving strip 


ing paper during the entire examination. 

'I'lie second question can be answer*-d 
only by application of the acid test— 
lesiilis. Heretofore, sufficient statistics 
have not bec-n available, and therefore a 
comprehensive and factual answer could 
not be given. Now, however, with 4000 
lecorded examinations on file and a com¬ 
plete research of cases made during the 
years 1936, 19.37, and 1938, it is reason¬ 
ably safe to state that the lie detector is 
playing a most important part in weeding 
out the guilty from the large number of 
persons whom police find it necessary to 

.‘segregating tile 4000 examined suh- 
jeds into units of "truthful” and "un- 
liiilhful,” It was found at Wichita that 
.3026 were alilt to produce “clcai” re- 
(ords—those in which no deception was 
displayed. Of this number, 1690 were 
transients or vagrants picked up in the 
lailioad yaids or found loitering about 
the city streets. They were questioned 
about crime in general, and usually 
were released upon the completion of 
records which indicated that they had not 
committed any crimes and that they were 
not “wanted” by other authorities. 

O N the other hand, 974 of ilm 4000 
produced records which indicated 
tliat they were not telling the truth. From 
this number, police were able to secure 
.337 full confessions to the crime under 
investigation. Subtracting this number 
from the 974 in the supposed “untruth¬ 
ful” group, there still were 437 lo be dis- 
jMised of. Of this number, 287 were re¬ 
leased because complainants refuseil to 
proscrute or because sufficient evidence 
to prove guilt was not obtainable. The 
remaining 150, police look through the 
courts. Of this number, 112 were con¬ 
victed, 34 were acquitted, and four 
cases still are pending. 

The foregoing figures, reduced to a 
percentage basis, show that 55.1 percent 
of those whose records indicated decep¬ 
tion confessed their crime; that 74.7 
percent of those whose records did in¬ 
dicate deception, but whotlid not confess. 
Were successfully prosecuted in court; 


PHE he dcleclor de-ciibod ii 


‘ Ihe j 




' of foul t\|ieH disiussed : 
The Jottrtml of the American 
Medical Ainoiintion (Chirago, 
J.in. 29, 1939. p.ige 3541. Where 
do lie deteelurs (.land in gener- 
.il':' This IS fnigely a miitler of 
opinion. One opinion, on llie 
(onserv.ilive side, is staled by 
the medical journal named 
above, uliicb finds that ni.iny of 
lliese machines are being e\- 
ploiled by non-mediral men ul- 
tiioiigh ihey involve the mo'l 
I oniplicaleil lorensii rlinieal 
piiniiples, and that sometimes 
insiruilion is too biief. The 
same jonriial rei umuicnds llie 
lollovsing books on the suliject; 
"Legal Psychology,” by II E. 
hurtt; “Lying and Its Detec¬ 
tion.” by John A. Larson in eol 
labointion with Geo. W. Haney 
.md Leonarde Keeler; ‘The 
Psychology of Feeling and Enio- 
lion.” )»y Christian A. Reiih- 
smid; ‘Trial Teihnique.” by 
Irving Goldstein; “The Lie De- 
lei lor Test.” by William Mars- 
Ion; and "Scientific Methods of 
Crime Deleiliun in the Judicial 
I’roiess." by J. Edgar Hoover. 
— The Editor 


also that approximately 3026 jiersons, 
who were either suspected of ciunc or 
lame iiiidei police observation, were 
spared the necessity of long incarcera¬ 
tions lo permit the police to clieck up 
their many-angled stones. 

During the accumulation of these rec¬ 
ords 31 persons, because of mental or 
physical abnormalities, produced records 
which were considered uninterpretable 
by the operator. Otherwise stated, 99.9 
percent of all persons examined were 
able to produce records upon which a 
(Ithnite and immediate decision could 
be made. 

Space will permit the discussion of 
only a few rases, hence random records 
have been selected. Take, for example, 
the graph produced by a young man. 
A salesman had parked his automobile 
in the down-town district, hidden a bag 
of money in the glove compartment, 
locked both the glove compartment and 
the car doors and gone about his busi¬ 
ness. Returning some two hours later, he 
found the car broken open and the 
money gone. Later in the day police 
picked up this suspect. The young man 
vigorously denied any knowledge of the 
theft and was requested to submit to 



Now that the Lie Detector Has Been Used by the 
Wichita Police for Three Years, How Successful Has 
it Proved ? . . . A Progress Report 

By THOMAS HAVES JAY COX 

Poljrgrigh ("Lle-DctKtor”) O^rator, 


Polygraph deception lest technique. The 
graph below shows a “closc-iip” of the 
subject’s record where he was asked 
questions concerning the stolen money. 
Notice the violent deviation from th< 

■ normal’’ in both the blood-pr<‘ssure 
• lower part) and respiration (upper 
part). Immediately upon completion of 
the t(st, the graph was explained in de¬ 
tail to the ])ing young man. lie con¬ 
fess! d and h’d detectives to his home, 
where the stolen money bag had been 

Till lower graph presi'iits the icaction 
111 a general investigation where police 
had (liargid no definite crime against 
the subject. These tests are given to 
hobos, vagrants, and to known criminals 
who are checked up from time to timic 
The op! rator simply goes “fishing” with 
Ins subji'ct and often the results ar<- more 
than worth the time and effort expi nde<l 


h Hail- you stolen anything dining 
lilt jiast year:’ 

10 Have you answeieil all ijuestions 
truth liilly.’’ 

Ill a typical instante using these ques¬ 
tions two young luilais were brought in 
for ti Sts shortly after they had alighted 
fiom an iiii;oming freight train. Both 
young mm steadfastly insisted that thty 
bad ni ver before been arrested and that 
they had committed no crimes But their 
I’olvgraph records had an entirely differ¬ 
ent story to till. Notiic in the graph the 
I esjMinses in blood-pressure and respira¬ 
tion (shown by arrows) at point 4, wheie 
one of thi'm was asked the fourth ques¬ 
tion, “Have you ever committed any 
crimes and not lieen caught Notice how 
similar ri'actions were displayid at points 
5, 6, and 9, corresponding to the respec¬ 
tive nambired questions Obviously, the 
young man was lying when he answered 


negatively to these questions. Interpreta¬ 
tion of his reactions indicated that he 
had committed a crime and that the 
crime was burglary of a house or store, as 
shown by his answer to question 5. He 
was wanted by the authorities, or thought 
he was (shown in question 6) and he had 
stolen something during the past year 
(question 9). 

With these deductions the operator 
proceeded to question the young hobo, 
and soon the facts began coming out. 
When ajiprised of his reactions, as shown 
by the instrument, and when their mean¬ 
ing and reason weie explained to him, 
the hobo confessed. His home, he admit¬ 
ted, was in an adjoining state. He and 
his companion had left there only the 
day before. Just prior to their leaving, 
they had broken into a dwelling house 
and stolen a pistol. The pistol was neatly 
hidden in a roll of clothing he had been 
i uirying under his arm. 

These two cases, extracted from the 
.S37 (onfession cases pieviously mention¬ 
ed, do not by any mean.s tend to reflect 
that the lie detector is valuable only in 
minor thefts or lesser crimes. Among the 
4000 cases now on file are 52 murder 
investigations, one of whiih is the well- 
known Wiant case. To the lie detector 
goes the credit for “cracking” this 
strange enigma and searching out the 
miirdeier liom among nearly 50 suspects, 
as well as locating the murder weapon. 

On the other hand, the lie detector is 
not a panacea for all criminal ills. It is 
simply one of the many tools used in 
sc lentific crime detection and, like the 
doctor or physician, the operolor is not 
immune fiom an occasional misinterpre¬ 
tation of the symptoms. 

Yet with the 55.1 percent confession 
rate, and the successful pi-osecution of 
74.7 percent of those who refuse to ad¬ 
mit the truth, it is safe to assume that 
the lie detector, in police science, will 
average a high score in precision and ac¬ 
curacy. This assumption is true, however, 
only where a skilled and well-trained 
operator is conducting the tests. The in¬ 
strument in the hands of a novice would 
lie much like calling in a tiiick driver to 
diagnose some physical ailment—the re¬ 
cipient of his diagnosis would suffer. 



The graph which incriminated the money hag thief, os told in the 


A questionnaire is used which includes 
nearly every type of crime listed in the 
statutes. For example: 

1. Is your home in Wichita? 

2. Do you live in Kansas? 

3. Is this the month of-? 

4. Have you ever committed any 
crimes and not been caught ? 

5. Have you ever broken into a 
house or store for burglary? 

6. Are you wanted by the authorities 
anywhere? 

7. Have you ever held up and robbed 
anyone? 

8. Have you ever stolen an automo¬ 
bile? 



Breathing and blood-pressure fluctuations of a hobo under questioning 






The Future of Navies 


Second of Two Parts . . . Carriers, Cruisers, De¬ 
stroyers, Submarines . . . Ships Building . . . Di¬ 
mensions, Armor, Armament . . . Comparisons 

By OSCAR PARKKS 

Auociats of Institute of Nsvsl Architects 


N ext in importance to Uie capital 
ship discussed last month comes 
the aircraft carrier, that extremely 
vulnerable floating aerodrome the ex¬ 
istence of which in wartime is looked 
upon as hazardous, but which many 
naval officers regard as likely to become 
as important as the battleship. 

Carriers: Since the World War, 
progress in carrier flying has been such 
that landing accidents are very rare, and 
all the elaborate arresting gear has been 
discarded. Very long and wide flight 
decks are still necessary—since in rough 
weather the pilot has to land amidships 
where the ship’s motion is least and yet 
the plane may have a sufficient run— 
with ample beam so that an error in 
judgment, side-slip, or a rolling deck do 
not lead to a .side crash. But “the bigger 
the ship the lietter the carrier” is no 
longer an accepted axiom, and both small 
and medium sized vessels are now being 
built instead of those of maximum dimen¬ 
sions so favored at the time of the Wash¬ 
ington Treaty. A limit of 33,000 tons dis¬ 
placement, with guns no larger than 
8-inch, was then agreed to, these limita¬ 
tions resulting in the U.S.S. Saratoga 
and Lexington and the Japanese Kaga 
and Akagi —immense vessels carrying 
cruiser armaments and a considerable 
weight in waterline protection. When 
the Treaty came into force, Britain had 
just completed the Hermes of 10,850 
tons only, steaming at 25 knots and hav¬ 
ing an oflScial complement of but 15 
planes, while Japan had passed the 
7470-ton Hosyo into service—a vessel of 
original design housing some 25 planes 
and capable of 25 knots. 

In the Hermes, the deck was of suffi¬ 
cient width to allow for the funnel to be 
brought up through an island super¬ 
structure which an experimental canvas 
erection on the Argus —a dear-deck ship 
with side smoke ducts discharging at 


the stern—had shown to lie a practical 
solution of the disadvantage of hangar 
heating, with restricted housing accom¬ 
modation, experienced in both this ship 
and the Furious. But in the Hosyo, the 
deck was too narrow for this arrange¬ 
ment and recourse was had to small 
hinged side funnels which could be low¬ 
ered to a horizontal position during flight 
work, as in the U.S.S, Langley, con¬ 
verted about two years after the Japanese 
ship was designed. 

At the present time, both systems arc 
in favor, while in the matter of size a 
considerable latitude is observed, de¬ 
pending upon the specific service for 
which the carrier is designed. Cost and 
vulnerability militate against maximum 
dimensions and the latest designs range 
from 10,000 to 23,000 tons with a wide 
variation in features dictated by national 
requirements. 

fT^HE huge 27,000-ton Kaga and Akagi, 
X of Japan, have recently been recon¬ 
structed, the alterations including a 
lengthening of the flight deck by some 
150 feet so that it now extends to the 
Ikiws; shifting of the forward 8-inch 
guns formerly carried in two turrets on 
the lower flight deck to casemates in line 
with the other six such guns on the main 
deck aft; addition of many machine 
guns along the topsides; and, in the 
case of the Kaga, an alteration in her 
funnels. Formerly she had great trunks 
from the furnace uptakes amidships, 


along the outsides of the hangar, dis¬ 
charging as bell-mouthed vents aft; 
these have now been replaced by a brace 
of curious side trunks amidships below 
deck level, one of which curves up and 
the other down—a system tried out and 
retained in the Akagi. During flying 
operations, the down trunk is used, the 
furnace exhausts being discharged away 
from the ship by an admixture of pres¬ 
sure steam. 

In the Ryuzyo, built between 1929 and 
1933, an attempt was made Vo produce 
a carrier of small displacement but able 
to house 25 planes. Thus upon a hull 
548 feet long and drawing only ISVi feet, 
with a beam of GOVz feet, a huge hangar 
was erected with six pairs of 5-inch guns 
and numerous machine guns along the 
topsides. She also had a pair of side 
funnels amidships and made 25 knots 
on trials. But, in practice, she has not 
fulfilled expectations, having proved a 
bad sea-boat; hence, in three later car¬ 
riers, Soryu (completed 1938), Hiryu 
(completing), and Koryu (building), 
some 3000 tons have been added to the 
displacement, yet the general character¬ 
istics of the Ryuzyo are retained. While 
in the Ryuzyo, the ratio of length to beam 
is 9 to 1 and beam to draft 4 to 1, in the 
Soryu it is 10 to 1 and rather more than 
4 to 1, respectively, her dimensions be¬ 
ing 6881/2 by 681/2 by IfiVi feet. 

Most Japanese types appear to run to 
abnoi;mal dimensions, and these ships 
seem' to be asking for trouble. Compare 


The 23,000-toii, British Illustrious, one of five now building, mounts eight pairs of A.A guns and six 8-barreled pom-poms 




them with the U.S.S. Wasp, of 14.700 
Ions, which in of the same length as the 
Soryu but has an 81-foot beam and 
draws 20 feet! Moreover, the Wasp’s 
length is “water-line” whereas in the 
Japanese ships it is understood to be 
“between perpendiculars," so that the 
overhang of the stern from i udder pintle 
III counter must be added—probably an¬ 
other 30 feet. Such a long, narrow, and 
shallow hull, surmounted by a great 
wind-trap of hangar, does not appear to 
lie a very happy conception, although 
the Japanese designers aim to increase 
stability by a marked flaring of the hull 
for three quarters of its length and the 
luting of gyro-stabiliiers. 

These 10,000-ton Japanese carrieis 
are reported to carry 30 to 40 planes, 
have a designed speed of 30 knots, and 
mount 12 ,'j-inrh guns. More seemly 
looking than the ffyuryo, their sides have 
lieen spared that boskage of sponsons, 
platforms, pillar supports, and cluttered 
control positions which disfigure that 
ship; the funnels are small trunks on the 
starboard side only. Apart from a small 
patch of armor over the engine and boiler 
rtroms, they are unprotected against sur¬ 
face attack although well armed for sky 
ilefense, and well represent a type of 
small carrier which has many advocate.s. 

In the Ranger (completed 19.34) the 
Construction Bureau of the U. S. Navy 
provided accommodation for 75 planes 
in a ship of 14,500 tons with a speed of 
29 knots and armed with eight 5-inch 
guns. An island superstructure with 
bridges, control positions, and a light 
tripod mast was placed on the starboard 
'midships, with three hinged funnels on 
each side toward the stern. The leeward 
set are used to keep the deck free from 
smoke and heat eddies. Following her 
came the Enterprise and Yorktown of 
19,900 tons each, carrying over lOO 
planes at 34 knots. These are generally 
enlarged editions of the Ranger but with 
a mu^ larger island built around a most 
imposing funnel as in the Saratoga. 
Iliese ships have caUpults on the flight 
and hangar deck forwi^ so th«t aircraft 
can be (duit off without heviim to raise 
them to upper flight deck. Ftotection 
is ^ited to an amc|^ deck and tome 
plli^ainldsh^ hvwthe boiler and en¬ 


gine rooms, sufficient only to keep out 
small projectiles since their metier will 
be to avoid aetion and rely upon a pro¬ 
tecting screen of ships. 

A return to smaller dimensions has 
been made in the Wasp and Hoi net, now 
building, which are 14,700-ton vessels 
housing 75 planes. Presumably each will 
have an island superstructure and fun¬ 
nel to stai board, as this appears to be 
the best solution of the furnaci* uptake 
problem when practicable. There will be 
the same armament of eight 5-ineh guns 
with 30-odd smaller machine guns; and 
they again arc intended to be carriers 
pure and simple in distinction to the new 
(illman craft. 

T he Gel man Graf Zeppelin, recently 
launched, and "R,” still on the stocks, 
were laid down in 1936 and are Ger¬ 
many’s first attempt at earner construc¬ 
tion, which was forbidden to that coun¬ 
try under the Veisailles Treaty. .Actually, 
so long as her naval operations were 
eoiifined to the Baltic and North Sea, 
she had no need of such craft, as shore 
stations could provide the formations 
require*! in these waters. Neither was 
transport re*|Uired to oveiseas stations, 
as she has none. Hence, when it was de¬ 
cided that a fleet air arm should be built 
up, the question as to what type of ear¬ 
ner was needed called for special con¬ 
siderations. Freed from coast defense 
duties, the new fleet was intended for 
the high seas, and guerre de course was 
to be the main function; lunce carriers 
would have to be specifically designed to 
that end. They might act in company 
with the big ships, or on their own after 
being escorted .through blockaded areas 
either by surface ships or submarines 
or both. Yet when attacking convoys, 
they would be compelled to face enemy 
escorts of certainly cruiser tonnage; to 
fight with any prospect of success, a 
cruiser armament, in addition to a heavy 
sky defense, would be a first considera¬ 
tion. To keep out the enemy's shell and 
to localiae hits means armor and sub¬ 
division of the hull proper by heavy 
plating, which absorbs a lot of tonnage; 
high speed under economical power 
means a long ship, with adequate beam 
and draft for proper sea-going qualities 


in the Atlantic, and a high freeboard. 
There would be no call for a very large 
number of planes to be carried, while a 
small target would be a sensible advan¬ 
tage. Therefore hangar space was limited 
to 40 planes. Working upon these desid- 
erattt the Germans have produced a new 
((inception which is bound to influence 
naval warfare very considerably. 

Displacing 19,250 tons, the Graf Zep¬ 
pelin is 820 feet long between perpendic¬ 
ulars—about 70 feet longer than the 
Yorktown (p.p.)—88V2 feet in beam, and 
I8V2 fret draft. The hull is simple and 
plain, four decks high, surmounted by a 
two-dcck superstructure along which 
runs the flight deck. This falls short of 
the bows as in the Ranger, so that a 
hangar catapult is probable, apparently 
there are to be catapults on each side of 
the flight deck forward. Sixteen 6-inch 
guns will be mounted, two aside in deep 
embrasuies up forward and again in 
sponsons towards the stern,'with the 
rest—so it is reported— in twin turrets 
fore and aft of the island supeistiucture 
as in the Saratoga. These guns will all 
have high-angle elevation. Ten 4.1-inch 
and 22 smaller anti-aircraft guns make 
up a splendid all-purpose armament, 
fitting her for cruiser duties or for beat¬ 
ing off air attack. 

Forty planes will be cairied by the 
Graf Zeppelin and “6” and the designed 
speed is 32 knots. No details as to pro¬ 
tection are available but launch photos 
show an end-to-end armor bell and their 
hulls will probably be built on cruiser 
principles. From these details, it will 
be seen that, when operating on the trade 
routes, these two ships will introduce 
novel and difficult problems in the mat¬ 
ter of counter measures. 

Incidentally, it has been disclosed that 
Germany's planes can be equipped for 
mine-laying, the mines either being drop¬ 
ped from the air at low altitudes or re¬ 
leased from seaplanes riding on the sur¬ 
face. The torpedo planes have 16-inch 
and 17.7-iiich torpedoes loaded with 
330 pounds of T.N.T. and 400 pounds 
of Novit, a new explosive. These are re¬ 
leased at 20 to 50 feet above water, and 
both types have a range of 2200 yards 
at 45 knots with gyroscopic adjustment 
BO that they run in straight, agzQg, or 
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spiral courses. High explosive bombs 
vary from 110 to 1100 pounds, and there 
are armor-piercing bombs, gas and phos¬ 
phorus bombs for use against personnel, 
and delayed-action llO-ponnd bombs 
for anti-submarine work. 

Having had an experience ot some¬ 
thing like 20 years in the design and con¬ 
struction of carnets which has covered 
a wide variety in types, and every oppor¬ 
tunity in the mattei of trial and error 
over a wide field of experimentation in 
design and ec|uipment, the British Ad¬ 
miralty has seen fit to revert to a type 
even larger than the Courageous which, 
a few years ago, was considered as an 
‘•oiit-size” not likely to be repeated The 
22,000-ton Atk Ru)iil has recently been 
passed into service and five more almut 
50 feet longer and 1000 tons heavier art- 
now on the stocks 

This latest type of carrier is 800 feet 
long over all. 94 feet beam, and 2.4 feet 
mean draft, that is, about 88 feet shorter 
and 11 feet narrower than tlie American 
Saratoga of 3.3,000 tons. Ea< li carries 60 
aircraft and an armament of 16 4 5-inch 
dual purpose guns, a sky defense of six 
multiple pom-poms, and eight multiple 
machine guns. According to present 
standards of arming, this is a very heavy 
equipment, but could only be used 
against destroyers and aircraft. 

The effect of eight-barrelled pom-poms 
against destroyers has yet to lie experi¬ 
enced, but in the opinion of torpedo 
officers they will have a devastating 
effect, being able to pierce plating and 
Isiilers, gun shields, and piping with such 
an overwhelming fiisilade that no pre¬ 
vious experience with rapid-fire guns can 
be compared with it. The writer has seen 
a multiple pom-pom battery open fire 
upon radio-controlled aircraft at such a 
height that they could be followed only 
with a powerful pair of glasses. There 
was a thunderous rolling—not the ex¬ 
pected staccato of machine guns, but a 


continuous roar. In a few moments, j 
plane was twisting and tumbling down 
from din-ct hits, and was ictiicved rid¬ 
dled' 

The 4,5-inch is a new ijIiIhi, fust 
mounted in the Ark Royal, wlinh would 
appear to lie rather an unnecessary sub¬ 
stitute for the 4 7-inch. These guns are 
pairid behind shields in side sponsoiis 
just below the level of the flight deck and 
have almost uninterrupted arcs of skv 
fire. 

Sixty planes are carried in the Aik 
Royal, the hangais being arianged on 
two decks with three lifts transporting 
them to the flight de< k. At the bow— 
which flares out to almost the exlteme 
width of the deck—there are two cata¬ 
pults, with the deck between them ramp¬ 
ed down to give a clear lunway. The 
stern is quite an extraordinary structure 
with the end of the flight deck carried 
aft far beyond it as a fan-tail to facilitate 
landing. Apart from having a plated-in 
forecastle and stern section, the Ark 
Royal resembles the Courageous and. 
being actually a deck higher than the 
Saratoga, presents an immense target. 
Otherwise, she has no special points of 
interest in general design. 

The French Joffre and Painleve, now 
building, are to be of 18,000 tons and 
are reported as designed for 32 knots. No 
details are as yet available and they will 
not be ready until 1941. 

Italy has no need fur carrieis, as the 
Mediterranean can be covered from her 
shore stations. 

CruiMrst In designing her cruisers, 
Japan has sought to compensate for an 
agreed inferiority in numbers, under the 
Naval Treaty, by installing superior ar¬ 
mament in each ship. This has meant, in 
general, an increase in length to accom¬ 
modate more turrets, whh additional 
lieam to give stability, aqd a neceuary 
reduction in draft to keep displacement 


within Treaty limits. Her low frec-boaid 
hulls, well sluered forward and taileil 
down aft, flared at the bows and along 
llie water-lini, surmounted by wend 
tower nia.sis, a seined line of turrets, and 
wildly raked and twisted funnels, pre 
sent profiles wliifli (aniiot be mistaken 

In the six ships of the 850()-ton Moganii 
class, commenced between 1931 and 
19.35, was mounted on armament of 15 
6 incli and eight 5-incli anti-aircraft guns, 
with 12 lorfiedo tulics and two wing cata 
pulls, all of which, in conjunction with 
a long center-castle aod considerable 
top hamper in the matter of bridgcwork, 
made the first of the class unsatisfactory 
sea-boats. The two last, Tone and Tiku- 
mu, will cany only 12 6-inch guns, and 
have been considerably modified in other 
ways in order to regain the first consider¬ 
ation of all warships—sea-going abilities 

Five other cruisers are also reported 
as lieing under construction. These are 
7000 tonners and by Japanese standards 
could carry 10 6-inch or a greater num¬ 
ber of 5.5- or 5-inch guns. The 100- 
pound, 6-inch projectile has always pre¬ 
sented a handling difficulty for light 
weight Japanese seamen, and this cali¬ 
ber was retained only liecause of the 
adoption of power-loading. But, since 
power in place of human energy means 
a great increase in both cost and dis¬ 
placement, a reversion to a smaller, faster 
firing, man-handled gun, which is almost 
equally efficacious against present-day 
featherweight hulls, is probably being 
considered in Japan for the new 7000- 
ton shijis as it is in Britain for the Dido 
class. 

Such cruisers would make admirable 
commerce raiders or convoy guardians 
—and it must be remembered that, in 
wartime, Japan will be vastly concerned 
with the maintenance of communications 
between her ports and the mainland of 
China whence all jSuppUes of neceaaarv 
minerals will be drawn. 
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Four 8000-ton light cruisers were in 
eluded in the 1937 United States pro¬ 
gram and these Atlantas are to carry 12 
6-inch guns of only 47 caliber as against 
the 53-caliber. 6-inch guns in tin- Omaha, 
the shorter piece being a dual-purpose 
gun fur use against sea and air targets 
In general design it is believed that they 
will follow the Brooklyn lay-out with 
only two turrets forward and two aft, 
each housing three guns. Their com- 
menci ment has been delayed until this 
)ear and tbe-y are not likely to la* ready 
until 1942. 

In England, at piesent, there are 21 
light cruisers under construetion, of 
which the Edinburgh and Belfast are en 
larged editions of the 9100-ton South¬ 
ampton class. They carry the same ar¬ 
mament of 12 6-inch guns but the after 
turrets arc a deck higher and the boilers 
aic moved 50 feet aft to bring the cata¬ 
pult lietwem the fore funnel and the 
hangar. Considerably more interesting 
an the nine Fiji class of 8000 tons, but 
also armed like the Southampton and 
stiaming a knot faster—the first British 
cruisers earning an udeipiate gun power 
for their tonnage to be built since the 
War. In the four tiiple turrets are 12 
6-inch guns, with eight 4-inch anti-air¬ 
craft guns amidships and multiple ma- 
ehine guns on top of the hangars each 
side of the forwaid funnel. There is a 
patch of armor amidships over the en¬ 
gine and machine rooms, with continua¬ 
tions fore and aft along the waterline 
t to 5 inches thick, with 2-inch armor 
on the turrets, so that these ships have 
a very fair measure of protection. Speed 
will be 33 knots with about 1700 tons of 
oil fuel. 

The 10 ships of the Dido class, of 5450 
tons each, represent a small, cheap, and 
well-armed type which can lie built in 
quantity—a very necessary cjualification 
for a cruiser design. They arc slightly en¬ 
larged editions of the Arethusa —which 
curries six 6-inch guns and is not very 
favoiubly regarded In the new ships, a 


larger armament has been achieved by 
the introduction of the 5.25-inch gun, ten 
of which are mounted in five twin turrets, 
three being forward on stepped levels 
and two aft so that six guns can fire 
ahead and four astern with wide arcs on 
(ach beam. Naturally, such ships can be 
only lightly protected, having 1-inch gun- 
house armor and 2-inch plates amidships, 
plus the usual armor deck below water. 
With engines of about 70,000 horsi-- 
power, the designed speed is to he 33 
knots, now a standard British figure for 
cruiseis. 

There are under construction three 
medium sue Fnnch cruisers of the Dc 
Grasse class, which will be more oi less 
replicas of the British Fi]i —8000 tons, 
( arrying 12 6 inch guns in four triple tiir- 
leis, tight 3 5-inch anti-aircraft guns, and 
four planes. No details as to protection 
have been issued, but these ships should 
lie almost as well aimored as the Gloire 
class recently completed, with 3 to 4Vi- 
iiu h plate over the engines and btiilers, 
2’/2 inch decks, SVj-inch on tin ret faces, 
and 2-incli sides. Within recent years. 
Frame has been obtaining very good 
value for her displacement in all classes, 
and the Pe Grasse promises to be an 
excellent investment 

U P to now, the Treat) has limited Cer 
man cruisi i displacement to 6000 
tons and 5 9-incli guns, hut in the vessels 
now building, hci constructors have gone 
to 10,000 tons and 8-incli guns for the 
Bluchrr and Stydlit: classes and 7000 
tons foi a group of medium size mount¬ 
ing 5.9 inch guns The Blurher and Ad¬ 
miral Hipper are 640 by 70 by 15Vi feet, 
< ompared with 588 by 61 ^4 l>y 1^’^ 
of the American Astoria, and will carry 
eight 8-inch guns in four turrets with 
12 4 1-inch guns and 12 loipedo tubes 
Theie will lie one catapult and three 
planes, with hangais amidships. A high 
speed IS not aimed at but with the new, 
very high pressure lioilers, which require 
about two thuds of tiu iioimal hull space. 


a speed of 32 knots is expected. Launch 
photos show, from first to fourth turrets, 
a main-dtx'k belt which is said to be 5 
inches, with light bow and stern continu¬ 
ations—in which case they will be the 
best protected of the Washington cruisers 
afloat. 

The second group, Prtnz Eugen, Seyd- 
litz, and “L,” are 654^/^ by 71 by 15 feet, 
lieing longer, broader, and with slightly 
less draught for llie 10,000 tons. A few 
months ago the writer was informed that 
the Blacker class were being changed 
to nine 8-inch guns, but as the name-sliip 
18 retaining her original armament, it b 
possible that the Prtnz Eugen trio will 
carry the heavier armament in three 
triple turrets. It is worth noting that in 
these ships the Germans have increased 
beam and diminished draught beyond 
even the Japanese ratios, and their sides 
are markedly flared amidships as well as 
at the extremities, so that, as sea-boats, 
they would seem more suitable for the 
North Sea than the Atlantic. 

Of the four 7000 tonners, nothing is 
known except that they will probably 
carry nine 5 9-incli gun* Blacker and 
Hipper are to be completed this year but 
"M" and “A” (7000 tons) were not laid 
down until 1937 and 1938, and “0” and 
"P” nie to be begun this year, so that 
none of these may be expected to join 
the service until 1940 or 1941. 

Since the completion of the two Italian 
Garibaldis in 1937, no cruisers of large 
or medium size have been laid down, but 
a new type of fighting ship has been 
evolved in answer to the French 2884- 
ton Mogador class which might be called 
‘•cruiserettes.” These 12 vessels, of the 
Regolo class, are enlarged destroyers, or 
scouts, of 3.362 tons armed with eight 
52-inch and six anti-aircraft guns and 
eight 21 inch tubes, engined with 120,000 
horsepower for 41 knots. They are the 
first warships to have a designed speed 
of over 40 knots. Their dimensions arc: 
114 by 44.7 by 13 feet so that they will 
1h' shorter, beamier, and shallower than 



The Brlllih‘ft000"ton Fiji cla»» of enilser: 12 64neh guns, food armor protection. Hangors beside forward funnel 
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Britain needs a host of small escort vessels, such as the Black Swan, for convoy purposes 


the French ships, assuming that the 
length is between perpendiculars. They 
are essentially Mediterranean ships, able 
to make a very high-speed gun- and tor¬ 
pedo-attack with weapons of cruiser cal¬ 
iber, but without the sea-going qualities 
of a cruiser or her radius of action At 
present, they mark a very interesting link 
between the cruiser proper and the de¬ 
stroyer—an up-to-date model of the 
“scout” which has appeared sporadically 
in most navies at one time or another. 

Destroyers: As already noted, the 
line of demarkation between cruisers and 
destroyers has now almost disappeared 
The French Mogador mounts eight 5.5- 
inch guns and 10 21-inch tubes and, with 
90,000 horsepower, has exceeded her 38 
knots. With guns able to exceed 25,000 
yards with a maintained fire of 16 rounds 
a minute, she is a most formidable craft. 
The French now possess 32 ships of her 
general type. They are employed both 
in the Channel and Mediterranean and 
have led to the Germans enlarging their 
destroyers to 1811 tons, to carry an ar¬ 
mament of five 5-inch guns in single 
mounts and eight 21-inch torpedo tubes, 
and to steam at 36 knots. Thirty ships 
of the German Von Boeder and Maas 
classes are now built or completing. 
These have been countered by the Brit¬ 
ish Tribal class—1870 tons with eight 
4 7-inch guns and only four 21-inch tubes 
- -in which torpedo equipment has been 
sacrificed for gun power As destroyers 
proper, the British have 14 of the Jave¬ 
lin class building and seven of the 
Lightning class recently laid dovm, the 
former being of 1690 tons and the latter 
of 1920 tons, with a common armament 
of six 4 7-inch and eight to ten 21-inch 
tubes. Just how the extra tonnage of the 
“L” class is to be utilized remains to be 


seen—probably in increased anti-aircraft 
guns. 

For many years the Japanese have 
been in the forefront in destroyer design 
and since 1926 have, year by year, been 
adding to their flotillas heavy-weights 
carrying five and six 5-inch guns with 
SIX or eight tubes and able to steam at 
34 knots They were the first to give 
gun-house protection with high angle 
mounts, and to protect their torpedo 
gunners by shields. They also developed 
an exaggerated form of bridge, crowned 
by a heavy range-finder, and generally 
piled on topweight until the capsizing 
in 1934 of the Tomoduru (afterwards 
salved) led to a general criticism of this 
trend in design and a return to less ex¬ 
treme proportions in hull and curtail¬ 
ment of superstructure. In the eight units 
now building in the Kurosio class of 
2000 tons the Japanese have followed 
the French and Itabans in merging the 
destroyer with the light cruiser and pro¬ 
ducing a “cruiscrette” carrying eight 
5-inch guns and with 34 knots speed— 
which is well below what the United 
States and European Powers deem nec¬ 
essary for this type. But with an arma¬ 
ment almost equivalent to that carried in 
Italian and French vessels of some 900 to 
1400 tons greater displacement, they can 
afford to dispense with that extreme 
speed suitable for Mediterranean tactics 
and conditions; for Pacific purposes they 
should be compared with the U.S.S. 
Somers, of 1850 tons, mounting eight 
5-inch guns and twelve tubes, steaming 
37 knots, and carrying 500 tons of fuel. 

Following the 12 Maury class destroy¬ 
ers of 1936 (U.S.), come the 12 Sims 
and 16 Benson classes now under con¬ 
struction—the latter being of 1620 tons 
and generally resembling the standard 
one funnel Maury class but with six S- 


inch guns in pairs in place of four sin¬ 
gles, and the extremely heavy torpedo 
armament of 16 tubes, of which eight 
fire on each beam. American designs 
favor the practice of stowing all torpe¬ 
does in their tubes on deck rather than 
carrying half the numlier of torpedoes on 
the center-line and keeping spare ones 
below deck. 

Submarinea and Auxiliaries i As 

regards submarine construction, no de¬ 
partures from the orthodox designs have 
been produced by any Power, although 
it is reported that o Russian boat of very 
large size—over 3000 tons by estimate— 
has been seen in the Black Sea. 

The British, faced with the necessity of 
escorting a vast overseas traffic, have 
steadily added small escort craft to their 
Home and Dominion navies, of which the 
Black Swan is the latest sample. Of 1250 
tons, she mounts four twin 4-inch dual- 
purpose guns and, with 3600 horsepower, 
will steam at 19^4 knots. She is designed 
to accompany a convoy through the sub¬ 
marine and aircraft zone. The earlier 
British escort vessels were very poorly 
armed, being first intended to be mine¬ 
sweepers, but are now down for re-arma- 
ment with six or eight 4-inch guns. 

Hosts of small craft—minelayers, 
mine-sweepers, motor torpedo boats, and 
so on—are being added to the European 
navies, but space precludes more than 
their mere mention. These brief descrip¬ 
tions of the capital ships, carriers, cruis¬ 
ers, and torpedo craft being built by the 
Powers give some indication of the tre¬ 
mendous activity being devoted to piling 
up offensive and defensive squadrons in 
preparation for the hoatilitiea now 
threatened through territorial demands 
by Germany and Italy with Japan at die 
Far Eastern end of the “Axis.” 





Airplanes, Unlimited 




T he flying machine, in an age in 
which automobiles roll oi! the as¬ 
sembly line like shelled peas into a 
basket, is still band made. In some stages 
of assembly, it takes two men four hours 
to rivet a single square foot of a metal 
plane’s surface. In peace time, this de- 
facicncy of our most modem transport 
and military device is a 
machine-age paradox; in 
war, it might be a calami¬ 
ty. For years our air corps 
officers, aircraft designers 
and builders, and aviation 
experts, resenting this pro¬ 
duction lag, have been 
praying—more fervently 
than ever since Municli— 
for some method of pro¬ 
ducing planes as rapidly 
as automobiles. 

Their prayers seem about 
to be answered. A new 
technique, developed pri¬ 
marily by CoL V. E. Clark, 
veteran designer and our 
Army’s chief aviation engi¬ 
neer during the World 
War, and secondarily by 
Dr. Leo Hendrik Baeke¬ 
land, the father of modern 
plastics, with the co-opera¬ 
tion of the Haskelite Cor¬ 
poration, of Grand Rapids, 
makes possible (unless all 
signs fail) a practically 
unlimited supply of stout, 
cheap, fast airplanes. 

For a year and a half a mystery ship, 
cream-colored with a vermilion stripe, 
liad been haunting eastern airports from 
Florida to Quebec, undergoing all sorts 
of weather, as well as static, impact, 
and vibration tests. Then, in the course 
of a Congressional monopoly investiga¬ 
tion last winter. Dr. Baekeland’s son. 
George W. Baekeland, a World War 
aviator and aviation enthusiast, under 
Are of a quiz into patent relationships in 
that giant industrial stripling, plastics, 
digressed from his testimony long enough 
to reveal the existence of a laminated 
plastics plane fuselage which he said 
could bo molded and made ready for the 
assembly line in two hours, half the time 
needed to buckle on a single square foot 
of the present airplane’s skin. This was 
the cream and vermilion “Clark 46.” 
Headlines flared briefly, but Colonel 
Gark, returning from Europe, squelched 
the sensiition 1^ wireless from his ship 
at sea. Oi^ now, after months of gruel¬ 
ling tests, does he M that bis plane’s 


Molded Fuselages and Wings Make Possible Mass 
Production . . . Plastics Employed . . . 36,000 
Planes a Year,.. Tremendous Wartime Significance 

By FORREST DAVIS 


A hint of the future: The fuselage of this plane is molded from laminated plataics in two bhells, 
can be manufactured economically in mass production, has been subjected to severe tests 


performance justifies a public report on 
Its nature and implications. This report 
1 am authorized to make. 

H owever the January revelation 
struck the average newspaper read¬ 
er, it was no news to rival designers, to 
builders, plasties researchers, or the Na¬ 
tional Advisory Committee for Aeronaut¬ 
ics. Nor did it surprise the air ministries 
of certain European powers apart from 
theRome-Berlin-Tokyo axis. Insiders here 
and abroad knew that Clark, a distin¬ 
guished designer who, among many ac¬ 
complishments, devised the airfoils, or 
wings, for Lindbergh’s Spirit of St, Louis, 
had bwn working at Hagerstown, Mary¬ 
land, on the mass-production problem. 
Some even recalled that during the 
World War he instigated experiments on 
a molded plane; an attempt which was 
abandoned after the Armistice because 
the technicians had been unable to form 
plywood in permanently smooth com¬ 
pound curvatures and because the ad¬ 


hesives then known failed to protect wood 
from deterioration. 

Few doubted Clark’s eventual success. 
Here was no eccentric, long-haired in¬ 
ventor, but an able aeronautical engineer 
rated high in Wall Street as well as in 
his piofession. His backers, since he 
tackled the big job in 1934, include some 
of the most noted industrialists and fin¬ 
anciers in the country. Furthermore, a 
general feeling existed that the time was 
ripe for fundamental advances in the lag¬ 
gard art of airplane fabrication. If Clark 
didn’t lift the curse of Adam from the 
industry, it was felt, some one else would 
—and pretty soon. New, synthetic resins 
brought out by the plastics laboratories 
liad given aviation, as well as a host of 
other crafts, novel materials and tools. 

Early planes were contraptions of 
doped silk, spruce strips, wire, and bam¬ 
boo poles. The war brought plywood or 
veneers bound with animal or casein glue. 
Plywood was, and still is, unsatisfactory, 
since it is virtually impossible to ]Notect 
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Left- Siile vi.>w of the 
“Clark 46,” uliowing the 
i«leck liiie<i of the molded 
plastKS fuselage. In this 
model, the uingii are of ply¬ 
wood, to furiimh compan 
Dons between the two ma¬ 
terials under operating con¬ 
ditions. Below: A close-up 
view of the molded fuse¬ 

lage, showing absence of 
rivets and other project inns 



wood against rot, fungi, mnisinre warp, 
and check. In 1929 arrived the light, all- 
metal alloy plane, which made possihle 
transatlantic clippers and the 350 mile- 
an-hour put suit ship. But the inside of 
each wing, each fuselage of an all-nielal 
plane is a forest of carefully calculated 
atiffeiiing frames and stringers; the out- 
aide IS peppered with thousands of rivets 
It takes weeks, often months of the work 
of many skilled hands to complete such 
a jilane. The great Douglas plant, under 
forced draught, needs 18 months to turn 
out 500 ships for the British. 

N OW examine the “Clark 46,” which 
in time may relegate metul planes 
to the shelses of history. Its fuselage is 
sleek, glass-smooth, and nvetlcss. There 
are a few discolorations and nicks on the 
belly, made by stones cast up from the 
wheels. (In the case of a metal fuselage, 
stones striking its underside leave notice, 
able dents ) Otherwise its perfict flanks 
give no indication of the 1600 hours it 
has spent in the air, deliberately exposed 
to every flying stress and strain, to every 
onslaught of rain, sleet, and snow. Rap 
on it, and wonder at the light, unsubstan¬ 
tial sound. Peer into the dark interior, 
climb into the cockpit, and notice the 
complete absence of structural supports. 
All the space is free. And there is only 
a faint seam to show where the two 20- 
foot half-shells that form the fuselage 
were joined together. 

Colonel Clark has given the name 
“Duramold” to the new material from 
which this fuselage is made Manufac¬ 
tured by a secret process employing 
phenolic resins discovered by Dr. Baeke¬ 
land. Duramold, roughly speaking, is a 
laminated plastic similar to the glossy 
table tops and decorative panels often 
found in niglit clubs or cafeteria-bars. 

Technically, Duramold stands s<ime- 
where between the plywood built into 
airplanes between 1917 and 19.31, and a 
true plastic. The difference between a 


laminated and a true plastic is this; a 
laminated product uses organic fiber, 
such as wood or cotton, for its base, and 
employs resin as an adhesive, a forming, 
and a coaling agent; whereas the true 
plastic has resin as its base and may or 
may not use filler as a reinforcing filler. 
Practically, a true plastic requires high 
temperatures and enormous pressures 
for forming. Duramold is molded inex¬ 
pensively in a die. Exactly how this is 
done can not be explained since the se¬ 
cret is well kept. I can only reason that 
thin strips or sheets of plywood, of long 
straight grain, are formed into the de¬ 
sired curvature, that they are then fixed 
into a mold, partially impregnated with a 
phenolic resin, and then pressed into a 
cohesive mass that is no lunger wimmI nor 
synthetic resin but virtually a new syn¬ 
thesis. 

Duramold does not chip or corrode; it 
resists water, oil, and acids; and is 
stronger than metal. Says Gtlonel Clark; 


“In the form of a simple tliin-wallcd cyl¬ 
inder of given weight under compression, 
Duramold is, roughly, 10.4 times as 
strung as stainless steel, 3.4 times as 
strung as aluminum alloy, and 12.1 times 
as strong as reinforced solid phenol for¬ 
maldehyde resin (a plastic).*’ Its basic 
ingredients are cheap and, in part, ab¬ 
surdly common. Set in molds, Duramold 
can be given any desired shape—and will 
keep that shape. 

The shape of a plane is all important. 
Experts in aerodynamics know that tiny 
bumps or depressions measurably inter¬ 
fere with the flight of a plane. In metal 
planes such flaws are hard to avoid; in 
planes of Duramold, true to a few ten- 
thousandths of an inch, there need be 
none. Engineers have said that the “Clark 
46” is, aerodynamically, the most nearly 
perfect plane they have ever flown. 

And only the fuselage of the “Clark 
46” is Duramold. The ailerons and rud¬ 
der are of alloy; tile wings arc of im- 
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proved plywood—u«!d partly because a 
plastic fuselage was sufficient for cxperi 
mental purposes, and partly because Ckilo- 
nel Clark wanted to compare the behavior 
of the two materials. Even laymen who 
have examined the plane have remarked 
the fact that, while the Duramold has 
stiMid the tc>its of 20 months, the plywood 
lias not. The wings, applied in sections— 
not molded in two longitudinal parts like 
the fuselage—sliow signs of repair. One 
joint has been damaged by the weatliei — 
or by rot. 

Within a few inontlis we shall see a 
plane in which wings as well as fuselage 
are made of Duramold, for the wings are 
no more difficult to fabricate. At the pres¬ 
ent stage of this new process, Duramold 
may be pressed in lengths no longer than 
•10 feet, giving a wing spread of 8.5 feet, 
am|)le for most military purposes. Dura- 
midd planes will be as strung as metal; 
more fatigue resisting, it is believed, as 
safe in the air; and probably less ha/- 
ai dolls III a crash, since wood breaks 
more slowly than metal under impact 
Under gunfire, Duramold fuselages and 
wings will fare bcttei than metal oner, 
because they will have no vital sti iictural 
points to be shot away, 

B ecause of us .seamless, rivetless 
skin, a high-speed, all-Duiamold 
plane will have a frictional drag no 
gieater than glass, and will be theoretic 
ally 7 percent faster than its all-melal 
counterpart. At 300 miles per hour, this 
would be a gam of 21 miles. 

But the revolutionary featuie of this 
new process is, of course, the speed of 
manufacture At the llaskelite plant iii 
Grand Rapids, nine men molded a half 
section of the "Clark 46” in one hour— 
two hours for the whide member. Shipped 
to the Fairchild factory, only 5 hours and 
20 minutes were required to assemble the 
entire fuselage and fit it, w ithoiit filing or 
drilling, to the completed plane. And 
this, remember, was an experimental job 
In factory production, when that conies, 
the time will be cut down even further. 
There is no reason why Duramold wings 
and fuselages may not eventually be 
turned out as rapidly as Fords. 

Colonel Clark undertook his research¬ 
es as a preparedness project. Having 
learned a lesson from our pitifully in¬ 
adequate air building program during 
the last war, he foresaw a period of heart¬ 
break for the air arm in the next war 
while production awaited the slow, man¬ 
ual job of fixing stringers in airplanes 
and fastening them with millions of riv¬ 
ets. The answer was the elimination of 
stiffeners and rivets. Sherman Fairchild, 
of the Fairchild Aviation Corporation at 
Hagerstown, shared his views; tlie chem¬ 
ists of the Bakelite Company advised; 
and the Haskelite Company, a laminated 
plastics firm at Grand Rapids, gave in¬ 
valuable al4 based on extensive experi¬ 
ence which they have gained In the highly 


specialized field of plywood fabrication. 

Personally, Colonel Clark is a well- 
girthed, patient-voiced gentleman of 53, 
with kind manners, an abstracted air, and 
blue eyes as cold as calculus. Born in 
Uniontown, Pennsylvania, and christened 
Virginiiis Evans, Clark went to Annap¬ 
olis, transferred later to the Army’s Coast 
Artillery, finally to the Aviation Section, 
Signal Corps. At 29, he was made chief 



Col. V. E. Clark, veteran airplane 
designer, who is pioneering in the 
held of lunimaled plasties planes 


t ngineer of Army aviation, a post he held 
throughout the war and until he retired 
froni the Army in 1920 to become chief 
aeronautical engineer of General Motors 
at the Dayloii-Wright plant. When Gen¬ 
eral Motors withdrew from aviation in 
192.3, Colonel Clark helped organize and 
became chief engineer and vice president 
of Consolidated Aircraft at Buffalo, de¬ 
signing and building more than 800 train¬ 
ing ships there foi the Army and Navy. 

From the standpoint of national policy, 
the use of Duramold, or other easily ob¬ 
tainable plastics materials, would free 
aircraft makers fiom their present di-- 
pendence on aluminum alloys. But what 
IS moic important, the Clark method may 
lealire the long-standing dream of aii- 
planes as cheap and accessible as auto¬ 
mobiles. It i.s not inconceivable that Clai k 
might one day be the Ford of the sky¬ 
ways. The fact that production of plastics 
airplanes has no observable limits gives 
his enterprise exciting scope at this junc¬ 
ture in European affairs. 

Nazi Germany terrified the world by 
turning out 10.000 metal planes in one 
year. The democracies—including our¬ 
selves—knew that it would take months, 
perhaps years, to overcome this prepon¬ 
derance. We can tumble airplane motors, 
instruments, propellers, fittings off the 
assembly line. But production bogs down 
in the bottleneck of the great structural 
parts, with their thousands of man-hours 


and millions of rivets. The German war 
plane program calls for 160,000 skilled 
workers,in the airplane plants alone, plus 
240,000 more to make parts and metal 
sheeting. Duramold planes will break the 
bottleneck. With ten sets of dies, two 
hundred men in a factory covering one 
city block could build enough Duramold 
fuselage, wiiig, and tail shells for 300 
planes a month; with 100 dies, 2000 
workmen, only semi-skilled at that, could, 
in one year, mold and assemble 36,000 
Duramold planes. 

T hese things are just around the 
liend of the future. Colonel Clark, 
long a pioneer, has rivals Glenn Martin, 
who built hedgehoppers contemporane¬ 
ously with the Wrights and Glenn Curtiss, 
has been conducting research in his 
Maryland plant for two years, and has 
established a fellowship at the Mellon In¬ 
stitute under Dr. William L. Rast, with 
the hope of evolving his own plastics type 
ship. Another gioiip with a dozen chem¬ 
ists and engineers is at work at Has- 
brouck Heights. N. J , under Eugene L 
Vidal, former Director of Aeronautics in 
the Depaitment of Commerce. They have 
already molded seaplane pontoons which 
are now being tested by the Navy. In 
Europe, the race for solution of the 
problem of mass production planes is 
furious, the contestants being England, 
France, Germany, Italy, Holland, and the 
U. S. S. R. The English De Havilland 
Company leads in reseaich. Plastics pro¬ 
pellers—lighter, stronger, and cheaper 
than metal—are being prodmed in Eng¬ 
land and in the United States. The 
German Ileinkel Works is supposedly 
making three planes a day of plastics 
plywiKid panels—which is primitive 
compared with Colonel Clark's achieve¬ 
ments. Another Get man firm is said by 
the British Aviation Journal, The Aero¬ 
plane, to be installing 12,000-ton plastics 
molding picsses, possibly laige enough 
to form structural airplane parts. The 
implications of all this aie tremendous 
When the new science of plastics has 
helped solve the problem of mass pro¬ 
duction of planes, the winged fear that 
made Munich possible need never be re¬ 
peated No one nation will be able to cow 
another from the air for long. Portugal 
and Peru, if they wish, may have aii fleets 
as large as those that terrorized Europe 
last September. Preponderance in avia¬ 
tion may give way to equality; planes 
may become as commonplace and unim¬ 
portant in the balance of war and peace 
as rifles are today. The only possible su¬ 
periority in the air may depend on 
morale, flying skill, strategy, and a ready 
supply of petroleum. If peace lasts until 
plastics planes are as much a reality as 
Fords, their sheer quantity may help to 
keep the peace. And to peacetime avia¬ 
tion, their cheapness, durability, and 
steadiness may open up as yet undreamed 
of vi.stas. 
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Last Fifteen Years, It is Atomic Transformations 
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R eaders who liave had the pa nonce 
to follow our story of stellar energy 
into a third installment may be ex¬ 
cused for asking what dramatic conclu- 
Mon justifies so long a tale. So far, we 
have built up the situation, and shown 
that the climax of the play must be a 
transformation scene, in which atoms of 
some kinds combine and change into 
atoms of others, with liberation of the 
energy which keeps the stars shining. 
This atomic—or, rather, nuclear—iiitei- 
play was first fully interpreted, veiy re¬ 
cently, by the brilliant work of Professor 
Bethe of Cornell. The plot is a bit com¬ 
plicated. and It will be will if we begin 
with a list of dramatis pi’rsoitae—that 
IS, of the various sorts of atoms, and of 
those of their properties which concern 
the action: 


The Liahtcr Atoms. 

Name SmiiIoI Chfiipc 

Mass 

Electron 


1 

(1 00055 

Neutron 

n 

0 

1 00893 

Hydrogen 

H' 

1 

1 00813 

Deuterium 

lU 

1 

2 01473 

Helium 

He' 

2 

3 01699 

Helium 

He' 

2 

4 00386 

Lithium 

Li” 

3 

6 01686 

Lithium 

Li’ 

3 

7.01818 

BerYlhum 

Be” 

4 

9.0L504 

Boron 

Ijin 

."V 

10 016.31 

HoTOtl 

B" 

.3 

11 01292 

(Idi hoti 

c- 

6 

12.00398 

Carbon 

C“ 

6 

13 00761 

Mirogen 

N" 

7 

14 00750 

.Nitrogen 

N'"' 

7 

15.00489 

Oxygen 

O'" 

8 

16 00000 

The nias-.e‘ 

< given in 

llie last column 

are” the value 

s for the 

whole 

atom—to 


get that of the mieleus, subtract the 
mass of the number of electrons given in 
the third column; for example, a hydro¬ 
gen nucleus (proton) has the mass 
1 00758, and a helium nucleus (alpha 
particle) 4.00276. The various isotopes 
of the elements are listed separatelv. The 
more abundant ones are named in italics. 
We have now to fix our attention on the 
small decimal parts of the numbers in 
this last column. In a reaction lietween 
nuclei—whether they combine or break 
up—the main part of the moss is not 
altered—only the small “'mass excess” 
above a whole number.’ We may, if we 
will, think of the whole numbers as rep¬ 
resenting in some way the “quantity of 
matter” (whatever that may mean) and 
the decimal parts the differences in the 

<Por many heavier aiomi, auch aa Iron, there la 
a small maia defeel, but this does not con- 


anioiints of energy with which they are 
hound together into a unit. The tighter 
they are bound, the smaller, naturally, 
IS the mass-excess. 

It thus appears that the helium nucleus, 
and those of earlmn and the following 
elements, represent configurations of low 
internal energy, while hydrogen is high¬ 
est up on the scale (except for neutrons, 
which, as we pointed out last month, will 
he very short lived inside a «tar). 

The transformation of hydrogen into 
heavier elements is therefore the main 
proci-ss to which we must look within the 
stars Four neutral hydrogen atoms have 
a mass 403252, which exceeds that of 
a helium atom by 0.02866. or one part in 
141. This liMik.s small, but if the Sun 
was made of hyilrogen, and turned into 
hi liiiin, the energy corresponding to the 
loss of mass would keep it shining at the 
jiresent rate for 106 billion years We 
have at last found an adequate source of 
stellar energy Other transformations 
would give much less, for example, to 
turn four helium atoms into one of oxy¬ 
gen (if possible) would diminish the 
nia.ss by one part in 1040, and lie but a 
tenth as effective. 

K may now—following Bethe—con¬ 
sider what is known about the vaii- 
ous reactions between these atoms 

In the first place, only hydrogen nuclei 
( protons or deiitcrons) produce effects of 
importance. An alpha-particle has twice 
the charge of the proton, and so is more 
strongly repelled, and, having four times 
the raa.ss, it moves but half as fast at the 
same temperature. It is therefore enor¬ 
mously less likely to “penetrate” another 
nucleus. 

Secondly, most of the nuclei in the 
table can be penetrated by a proton, if 
hit hard enough, and transformed; but 
there is one great exception. Helium is 
invulnerable. If a proton entered an al¬ 
pha-particle and fused with it, the result¬ 
ing nucleus would have mass 5 and 
charge 3—it would be Li*. It might be, 
however, that as the proton entered, it 
knocked out a positive electron, reducing 
the charge by a unit: this would give 


He‘‘. Neither of these has been found, 
experimentally; and there is very strong 
reason to believe that such nuclei are in¬ 
herently unstable—not capable of inde¬ 
pendent existence for even the minute 
fraction of a second for which some radio¬ 
active nuclei endure. If two alpha-par¬ 
ticles should penetrate one another, they 
would form Be“ (charge 4, mass 8). This 
IS now known to be unstable; it breaks 
up again into the two alpha-particles 
Hi nee helium, once form(>d, appears to 
be indestructible. Nothing more can hap¬ 
pen to it. If hydrogen is the fuel of the 
stars, helium is the ashes. 

Thirdly, the lighter nuclei, from deu¬ 
terium to boron, react rather readily with 
protons. But, either at once nr after two 
or three successive changes, the resulting 
products break up into helium. To take 
examples observed in the laboratory 
Lr+H’= 2He^ B"-fH’ = 3Hc" 

If hydrogen and light elements arc or¬ 
iginally present, these reactions will lib¬ 
erate a large amount of energy; but each 
light nucleus, once caught, is used up, so 
that the process has a limit. With carbon, 
however, a new situation appears. As 
worked out hy Bethe, the first reaction is 

that is, a proton enters the carbon nu¬ 
cleus, producing a new nucleus of mass 
13 and charge 7 (nitrogen). The energy 
corresponding to the loss in mass is lib¬ 
erated as a gamma-ray (y). The nucleus 
N’* has been produced artificially, and 
ih radio-active, emitting a positive elec¬ 
tron, and dropping back to charge 6. 

Another proton builds this up into or¬ 
dinary nitrogen 

C>*-fH* = N«+y 

and still another into an isotope of oxygen 

N‘"+H’=0»+y 

This, again, is a known artificial radio¬ 
active element. 

0’* = N‘*+e+ 

We might expect N** to be built up into 
O’”—common oxygen—but Bethe gives 
good reasons for supposing that, except 
in perhaps one case in ten thousand, the 
product of the next collision will brealk 
up into two pieces, according to thd 
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equation 

One of these is a helium nucleus—and 
the other is the carbon with which we 
started. We have here a regenerative pro¬ 
cess. The carbon is not used up, but re¬ 
appears at the end of the cycle, and the 
net result is that four protons have disap¬ 
peared, and been replaced by one alpha- 
particle. The energy corresponding to the 
loss of mass is liberated in various ways 
—as gamma-rays, or as kinetic energy of 
motion of the ejected positive electron or 
alpha-particle; hut these will quickly be 
converted into energy of heat-motion in 
the gas. 

The positive electrons, by the way, will 
not last long. They will meet negative 
electrons, and, in this case (unlike whole 
atoms) the two may annihilate one an¬ 
other—liberating still more energy. 

Finally, the rates at which all these 
reactions occur increase very rapidly 
with the temperature—■but, at a given 
temperature, are always most rapid for 
the nuclei of smallest charge. Their actu¬ 
al amounts at a given temperature and 
density can be calculated in many cases 
from laboratory observations of the yield 
of the products under known conditions, 
and estimated in the others on the basis 
of a fairly extensive knowledge of the 
general properties of the nuclei 

Suppose now that we had a mas.s equal 
to the Sun's, containing (like the Sun) 
35 percent of hydrogen, and all .sorts of 
other elements. If it started with a very 
large diameter, its central temperature 
would be low, and none of the nuclear 
reactions would work. It would have to 
contract to keep shining, and so grow 
hotter inside. 

HEN the central temperature 
reached about 300,000 degrees (ac¬ 
cording to Bethe) hydrogen and deute¬ 
rium would begin to interact, and by the 
time it had reached 400.000 degrees this 
reaction would supply enough heat to 
keep the star shining. The contraction 
would then almost cease until the deute¬ 
rium was used up (not entirely, liecause, 
as it became exhausted, the temperature 
would have to rise a little to get enough 
heat out of the diminishing supply). 
When it was gone, contraction would en¬ 
sue until, at about 2,000,000 degrees, 
lithium tiecame available as “fuel” and 
called another halt. Beryllium would 
work at about 3,000,000 degrees, and the 
two isotopes of boron at five and nine. 
With all these possibilities, the star might 
keep going for a good while; but so far 
as we can determine from the study of 
the spectra of the Sun and the stars, all 
these light elements are rare; their total 
amount is but a very small fraction of the 
hydrogen. 

When they were all gone, there would 
be more contraction till, at a temperature 
of 15,000,0(1|P degrees, carbon Mgan to 
be attacked. At fiJst the^fiarbon would be 
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turned into nitrogen: but, at 18,000,000 
degrees, this too would react. Bethe’s 
cyclical process would then be in opera¬ 
tion—the carbon would be regenerated, 
and act as a catalyst to turn more hydro¬ 
gen into helium. This stage would con¬ 
tinue so long as any hydrogen was left— 
that 18 , for very much longer than all the 
previous ones. 

We should therefore expect to find the 
great majority of the stars in this situa¬ 
tion—but how can we check this by ob¬ 
servation’ The lest IB very simple—the 
central temperature, calculated thus from 



Hans Albrecht Bethe, professor of 
physics at Cornell University and 
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atomic theory, should agree with that de¬ 
rived from observations of the stars. 

The rate of the carbon-chain reaction 
increases very rapidly with the tempera¬ 
ture—about as its 18th power. Hence, in 
a star which radiated KX) times as much 
heat per unit of mass as the Sun does, 
the temperature would have to be only 
14 percent higher (if the density were 
the same too). That is, most of the stars 
should have central temperatures of 
about 20 million degrees. 

Now it has long been recognized that 
the stars of the main sequence—the most 
important of all groups—^liave all about 
the same internal temperature, and, 
when allowance is made for the hydrogen 
present, the temperature comes out close 
to 20,000,000 degrees. Even the differ¬ 
ences between the bright white stars at 
the top of the sequence and the smaller 
and cooler ones like the Sun are repre¬ 
sented by the theory. Bethe gives the fol¬ 
lowing comparison (central tempera¬ 
tures in millions of degrees): 

Hun Slrlut V <^)hluchl T Gygnl 

Theory 18.5 22 26 30 

Observation 19 26 25 32 

The theoretical values would be changed 
by a few percent by different assumptions 
as to the amounts of carbon and nitrogen 
present in the sUrs, and the observed 
values by different adopted “models” of 
internal density. But the conspicuous 
agreement could hardly be vitiated. 


Here we reach the cUmax of the drama. 
Previously we could calculate, from the 
general properties of atoms, that a star 
of given mass and hydrogen content 
should be of a certain brightness. Now, 
from the properties of atomic nuclei, we 
can show that most stars of the given 
mass should also be of a certain diameter, 
and a corresponding surface tempera- 

In other words, from the mere state¬ 
ment that there is a body having 330,000 
tunes the Earth’s mass, and containing 
35 percent of hydrogen, we can predict 
that it will have the size, brightness and 
temperature of the Sun. We could do the 
same for Sirius, and for innumerable 
other stars The Main Sequence is theo¬ 
retically explained 

This is the most notable achievement 
of theoretical astrophysics since the es¬ 
tablishment of the relation between mass 
and luminosity, and deserves all the cred¬ 
it that can be given it. 

Certain consequences of Bethe’s theory 
may be briefly discussed in closing. 

Nuclear reactions involving heavier 
atoms—for example, building up oxygen 
into fluorine—are quite possible, but 
they would work at an appreciable rate 
only at higher temperatures than the car- 
Ixin cycle, and so would not have a 
chance to happen in the stars Bethe and 
Gamow have given a great deal of atten¬ 
tion to the question whether side-reac¬ 
tions, which happen to only a small per¬ 
centage of the nuclei in a star, may build 
up heavier atoms, but have found every 
road blocked. There is at present no ex¬ 
planation how such elements as sodium, 
calcium and iron can have been formed. 
We must assume that they are “older 
than the stars” and for the present let it 
go at that. 

T he history of a star, after the carbon 
cycle is at work, appears to be fairly 
clear. As it gradually uses up its hydro¬ 
gen, It must get brighter—and expand a 
little, to keep its central temperature 
from rising too rapidly After a very long 
time (Bethe calculates 12 billion years 
for the Sun) the hydrogen will become 
exhausted, the star will once more con¬ 
tract and draw upon gravity. Stars of 
small mass will end up as white dwarfs; 
those of large mass will shrink still more. 

Finally, the giant stars are not yet ac¬ 
counted for. Their central temperatures 
must be far too low to “turn on” the car¬ 
bon cycle—unless they are built inter¬ 
nally upon a very different model with 
very high central condensation. This may 
be true; or they may contain large quan¬ 
tities of light atoms, and be consuming 
these; or perhaps they draw upon some 
energy-liberating process which has not 
yet been duplicated in the laboratory. We 
must at the moment rest uncertain—^and 
the students of the stars have still some¬ 
thing to work out .—Princeton University 
Observatory, April S, 1939. 




Rubber’s ^Little Brother’ 


Kubber-Like Material... Koroseal... Made of Lime¬ 
stone, Coke, Salt . . . Superior to Rubber in Several 
Ways . . . Not Yet Adapted to Automobile Tires 

By FLO III AN E. WOOD 


AMERICANS have become so accus- 
tomed to newspaper headlines pro¬ 
claiming another minor miracle in 
science that it requires an oiilstanding 
achievement nowadays to make them 
pause and take notice. 

Such an achievement has come out of 
the laboralorv of the oldest rubber com¬ 
pany in the middle west wheie scientists 
iiave brought into the worhi a synthetic 
material so closely akin to rubber that it 
is being called rubber’s ‘ httle brother ” 
The new substance is Komscal, and, sig¬ 
nificantly, Its wonders can be introduced 
to the world on the one-hundredth anni¬ 
versary of the (liscovciy, h\ Charles 
(Goodyear over his Massachusetts kitchen 
stove, of the process for vulcanizing rub¬ 
ber. 

Koroseal i« not a svnilulic rubber its 
scientific pod-paienis are carrfill to point 
out, for no true synthetic rubber exists 



Purified basic inpiredicnts of the 
new material. Limestone, coke and 
salt are so (ommuii tlinl only factors 
conditions can limit prodmlion 

in the world today, although there are 
other rubber substitutes. .Scientists have 
been searching for decades for the secret 
of nature that would enable them to 
manufacture rubber cheaply in the test 
tube, but the quest has bc-en catalogued 
with such “impossibles” as the philoso¬ 
pher's stone Tel Koroseal, its discover- 
( rs Confide, has many of the qualities a 
synthetic rubber should possess and is. 
m fact, better in some respects than natu¬ 
ral rubber It is made from such com¬ 
mon substa ioes as limestone, coke, and 
salt 

This new chemical compound opens 
up a vast new field of utility because it 
lias proved its ability to operate in places 
where rubber nc'ver could perform It is 
adaptable to varied uses, and in a variety 
of forms ranging from the fire-resisting 
coating on power transmission cables to 
lining in hot acid tanks and the fine- 


textured clothing in milady's wardiobe 
Since natural rubber is an indispensa¬ 
ble product in daily life, and, therefore, 
a vital eommodity in war-time, the dis- 
< overy of Koroseal is highly significant 
as nations rush ahead with armaments. 
In the United States, a number of rub- 
ber-like synthetics liave been developed 
'inec the World War, but the total annual 
I oinmereial consumption of the artificial 
))rodutts has amounted to only about 1 
percent of that of rublwr. Nevertheless, 
such scientific strides have been made 
with these synthetics that the price of 
one artificial rubber product has been 
loweri-d from SI 05 to 65 cents a pound, 
while natural rubber hovers currently 
about the 15-cent mark 

Nome American chemists have been 
kdd enough to predict, in the light of 
rapid developments in the synthetic riib- 
lier field, that the rubber industry could 
make the United Stales independent of 
the need for natural rubber in one year 
with a sizable expenditure for equipment 
to manufacture Koros^l and other syn¬ 


thetic. rubber-likc products. They point 
out that It required much larger sums 
and many years longer to bring natural 
rubber to a point of wide utility. 

Significantly, scientists point out that 
It would require an acre of rubber trees 
17.520,000 hours, or 2000 years, to pro 
duce the same amount of natural rubber 
which could be turned out synlheticallv 
in one hour by a laboratory only one 
acre in area This fact alone dramatically 
illustrates the importance of any syn¬ 
thetic material whicli possesses qualities 
that would enable science and industry 
to substitute it in services where natural 
rubber long has functioned For in com¬ 
mercial use today, rubber is the vital 
smew of more than 32.000 varied prod¬ 
ucts, most of which are indispensable to 
every-day life. 

M any “first cousms" of rubber have 
bobbed up in the laboratoiy, hut 
only in very recent years have products 
been discovered and developed which, in 
addition to having rubber-likc physical 
piopcrties, are so chemically 
constiliiled that in many spe¬ 
cial cases they will outserve 
rubber. For example, at ids 
that chew the life out tif every 
metal except the “noble met¬ 
als,” and devour stone or 
glass with etjual case, leave 
Koroseal unblemished. Oils 
that permeate the pores of 
many substances, including 
hibber, and cause them to 
swell, soften, and disintegrate, 
practice their wiles in vain on 
Koroseal. Oxygen, great level¬ 
ler of flesh, wood, and iron, 
won’t leave a smudge on its 
face; and in resistance to wa¬ 
ter, a duck's back is no better, 
by comparison. 

Koroseal’g sire is a corro¬ 
sive gas and its dam a color¬ 
less flammable gas. The fac- 
which gives Koroaeal an 
edge over rubber is its im¬ 
munity to ozone, rays of the 
sun, and oil—all deadly ene¬ 
mies of natural rubber. How- 



first Rubber Ball, was fashioned of Koroseal. 
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rf^F the mi«-callc(l “sjiilhelir ruli- 
liiTs” cummciituliy avuiluliK- 
today, only one ia dealt with 
hcully ill the urrompanyinii; artiile. 
There are, in fart, three inipoi-tuiit 
avntlielii a in this eluss; the follois- 
ill)! |iai.i((ru|>iis summari/e then 
rhuiaetcristirs and detail the usei 
to which iiidustiy is puttiiiK them 
Koro»eal product-, arc resislaiil 
to nioisluie, oxyiten, oroiic*, slroiia 
acids and alk,'ilies. and most roi- 
rcisivc (hemirals. T)piial applie.i- 
tions are wire and ruble liisuhitinn 
and sheatliinfc, textile roll covering 
lank lining, pipe rovering, routing 
for plating racks, chemically-resisiaiii 
tuhiiig, impregnaled fuhrirs, 

Neoprene is used primal ity lie- 
cause of its resislanre (ll to swell¬ 
ing in oil and gasoline, (21 In 


narking in sunliglit. (3) to deter¬ 
ioration uiidei oxidizing eonditioiis, 
and (I) to softening at fairly IiikIi 
temperatures. It finds appliriition in 
eiiiti pump gasoline hose, rrude oil 
hose, distillate hose, automotive 
goods suih as gaskets and vibration 
iiisiilulors, piinliiig plates and tollers, 
oil resisting tiunsmission and roii- 
vrvor hells, oil lesisting packing, and 
the like. 

Thiokol products aie noted foi 
then resislanre to solvents, lantneis. 
gasoline, and nils; their resislanre to 
sunlight and ozone; and then low 
prrnieahility to gases. Flintipul uses 
air laii|uer hose, rrude oil hose, 
euih pump gasoline hose, ignition 
table inverings, oil-pioof extension 
roid. impregnaled paper gaskets, and 
piinling plates.. T/ie Editor. 


ever, acienli'ls .still face sev 
eral prohlems in ccninc'clicin 
with K.oro.seal. There is, for 
example, the prcihleiti nt re¬ 
siliency, where' Kciiiiseal lucks 
cliaructeristies of riililiei 
Then, too, while koroseal can 
adapt Itself to temperatuii 
I anges from minus 40 degiccs, 

Fahrenheit, to phis loO, Fah¬ 
renheit, research expel la hope 
to increase this range and to 
I hange some of its present 
(haructcristies so that it will 
niuintdin a mote stuhle ton- 
sistency under tenipi;rature 
clianges. 

The peculiar difficulty ol 
Koioscal to react favorahly 
under wide vaiiances of tem¬ 
perature makes it iinadapl- 
aide, at present, to uiitomohili' 
tiiea. Likewise, it cannot func¬ 
tion undei conditions where 
alirusion is encountered at 
liigh temperatures, although 
at low temperatures Koroseal 
ean withstand alirasiun very 
well. With the objective of effecting these 
improvements, a staff of 20 technical ex- 
pcits is at work In the laboratory of The 
B. F. Goodrich Company, wliere the syn¬ 
thetic was discovered, to overcome its 
disadvantages. 

Koroseal made its first commeteidl uji- 
pearance quite iiiauspiciously to rid 
electro-plating of one of its greatest han¬ 
dicaps since that industry’s inception. 
Some metal racks on which were sus- 
jiended objects to be plated in electro¬ 
lytic baths were found to absorb more 
metal than the products plated. Koro- 
seal's peculiar resistance to plating solu¬ 
tions made it highly satisfactory for in¬ 
sulating these racks. It has found its wav 
into the steel industry as a lining for 
pickling vats, and it is the only material 
so far disoovered that defies the hot acids 
which are used in the pickling of stainless 



new material so nearly resembles rubber 
I may be worked on rubber murhinery 

steel. Recently, petiolcum engineers in 
the west discovered that the great under¬ 
ground network of pipes which trans¬ 
ports oil many miles from field to reser¬ 
voir was being destroyed by salts of the 
eat ill acting upon the metaL Koroseal 
came to the rescue, supplying a protective 
coating similar to the pickling vat lining. 

Transparent Koroseal is superior to 
any other flexible material in resisting 
the diffusion of certain toxic gases whicli 
might be used in wartime, "rhe psycho¬ 
logical effect of a transparent Koroseal 
gas mask is said by scientists to lift the 
soldier’s morale 100 percent. Another 
possible war use for Koroseal is its ap¬ 
plication to soldiers’ uniforms, by coaling 
or impregnation, to prevent mustard gas 
wounds. During the World War, thou¬ 
sands of soldiers received life-time 
wounds from this vicious gas, one of the 


most diffii.ult to combat on the battle¬ 
field. Koroseal is three times more effec¬ 
tive than rubber in resisting mustard gas. 

It IS evident tliat this new synthetic 
has lioundless po.ssibilities in the fields 
of iiansjMirtation, commimication, and 
heavy industry, as well as in countless 
varieties of products, including wearing 
apparel. It can be poured, molded, or 
cut, coaled, painted, impregnated, oi 
laminated. It can be firmly attached to 
metal, fabric, oi even to natural rubber. 

B ecause Komseal can be made jelly- 
■soft or bone-hard, it has an extreme 
range of utility. The soft form, Korogel, 
was one of the first products sold com 
incrcially, it was found highly satisfar- 
toiy for making flexible molds from 
whieli plaster reproductions of art oh- 
jtxMs (ould be turned out with great facil 
ily. Koroseal'-s indifference to oil has 
made it possible to create molded parts 
for hydraulic shock absorbers and for 
gaskets, cups, or {ilungers which must 
withstand oil or grease The laboratory 
lias practically completed the develop 
nu’iU of a form of Koroseal for use as a 
conlainet material for liquids, such as 
acids and oils, which cannot otherwise 
lie maikcted without considerable pack 
aging expense. 

Since It IS waterproof, sun-resisting 
and heal-repelling, Koroseal is especially 
adaptable to the home for table cover¬ 
ings, wall paper, draperies, shower cur¬ 
tains, covering for outdoor furniture, and 
a horde of otliei uses. It can be utilized 
as a transparent coating or readily takes 
colors ranging from the brightest hues 
to the mistiest pastels. Brightly colored 
piinted linen.^ silks, and other fabrics, 
impregnated with Koroseal, are being 
tinned into attractive rainy day garments 



Koruscal- utter proecssing, as ex¬ 
truded tubing, and in film form 


for sports, eveiy-day wear, and for eve¬ 
ning finery 

Indeed, this child of the test tube takes 
its place alongside such notable discov¬ 
eries in the rubber industry as vulcani¬ 
zation, acceleration, reclamation, the 
jmeiimatic automobile tire, the airplane 
tire, the airplane de-iccr, and other mar¬ 
vels of this age of chemical transforma¬ 
tion. And although the search for na¬ 
ture’s secret has not ended, scientists pro¬ 
claim that this wonder baby is destined 
to extend widely the field of usefulness 
of artificial rubher-like materials. 




Relativity- 20 ^ars 


An Evaluation of the Achievements of the Special 
and General Theories of Relativity During the 20 
Years which Have Elapsed since the First Direct 
Observational Test of the General Theory 

By H. P. ROBERTSON. Ph.D. 

ProfCMor of M.them.tic.I Phy^icn. Princeton Univerlity 


{Part Two) 

The General Theorj 

T urning to the g.-nrral t!Kor> ..{ 

relativity, whose moat di'-tinniiishinj; 
feature is its theory of gravitation, 
we find a very diffeicni situation from 
the one deseribed last month with re¬ 
gard to the sperial theory. While gen 
erall) acclaimed as one of the most im- 
poitant achievements of modern tliought, 
its restricted field of application has 
St vered it from contact with the most 
vital advances of piesent-day phvsies. 
Although both theories have been the 
target of hosts of irresponsible fanatics, 
the aloofness of the general theory has 
made possible attacks on it by a few 
presumably responsible scientists—even 
though It has, by and large, received 
general acceptance because of 
the few observational effects 
which It predicts, and general 
admiration as a monumental 
accomplishment of the human 
mind. In evaluating it we must 
lie careful to seek the open way 
between the Scylla of blind 
a prion acceptance and the 
Charybdis of neglect engen¬ 
dered by the myopic view of the 
more extreme pragmatic cults. 

In developing the general 
lelativity theory of giavitation, 

Finstein look his cue from the 
empirical fact that the muss of 
a hmly, which is a measure of 
Its ability to resist change of 
motion, IS at the same lime a 
nieasiiie of its ability to attract 
other bodies. This equivalence 
of "inertial”and "gravitalion.il” 
mass is now attiihiited to the 
fact that in the general theory 
they are but two difleicnt as- 
peits of one and the same 
thing—which we may, with 
suitable caution, take as a 
me.isuie of the “curvature" of 
the phy.-ical space-tinic con¬ 
tinuum. This geometrization 
supplants the Newtonian law of 
gravitation, to which it is equivalent in 
the first approximation, but its astron¬ 
omical predictions differ from tbc classi¬ 
cal ones in ccitain extremely minute de¬ 
tails, the principal ones being the ad¬ 
vance of the perihelion of Mercury, the 
bending of light passing the Sun, and 
the shift toward the red of light from 
massive bodies. In spite of the relative 
insignificance of these effects in the 
hioader scheme of things, and in part 


hecau-e of the difficulties encountered 
in verifying them, tlicre has been an un¬ 
fortunate tendency to magnify their im¬ 
portance as crucial experiments, ignor¬ 
ing the more fundamental and most ac- 
fiirately verified cornerstone of the ihe- 
oiy the above-mentioned identity of 
gravitational and inertial ma-« 


Even so, these three astronomical con¬ 
sequences have given a good account of 
themselves since their enunciation two 
decades ago, and in each case have lent 
weight to the theory, for even in tihose 
observations which fail to reveal de¬ 
cisively the predicted effects, the results 
are less discrepant with relativity than 
with classical theory. The question of 
the advance of Mercury’s perihelion can 
now be answered in the afomative more 


firmly than at the beginning of this 
period; its scvcic^i critics have never 
been able to c‘-lahlish their case against 
it, and the improved orbit announced by 
K. P. Williams of Indiana last year is 
completely consistent with the predicted 
advance. The bending of light from stars 
at the limb of the Sun, perhaps tech¬ 
nically the most difficult of ver- 
ification, seemed for a time 
re-asonably established from the 
plates obtained during the l‘)19 
and 1922 eclipses, which yield 
on average deviation hut 2 per¬ 
cent greater than the value 
1".75 predicted by the theory 
for a star seen just past the 
limb of the Sun. But Freundlich 
and collahorutoi s in Potsdam, 
on working up plates obtained 
during the 1929 eclipse, were 
led to a deviation of 2''.2,'> and, 
although an independent reduc¬ 
tion made by Triimpler of Cali¬ 
fornia led to the predicted 
value, the original authors at¬ 
tributed this to arbitrariness m 
the reduction of the observa¬ 
tions. In any case, the evidence 
is clearly in favor of the Ein¬ 
stein effect as opposed to the 
smaller value of 0".87 expected 
on the Newtonian theory; fu¬ 
ture eclipse plates may be ex¬ 
pected to yield a more defini¬ 
tive quantitative check on the 
theory. 

The third test, the shift of 
spectral lines toward the red in 
light from massive bodies, is 
so small in the case of the Sun—a shift 
of the order of one one-hundredth of an 
Angstrom—that its existence is most 
difficult to establish. St. John of Mt. Wil¬ 
son announced tentatively in 1923 thaf 
the residuals, after allowing for known 
effects such as the Doppler shift, were 
more consistent with the relativistic than 
with the classical theory; such is also 
the conclusion of the recent exoelleQt 
work of the English astronomer Ever-> 
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shed on the problem. An unexpected test 
of this effect was furnished by Adams 
of Mt. Wilson in 1925, when he found 
that the companion of Sinus, a white 
dwarf, showed a residual red-shift 30 
times as great as that expected from the 
Sun. Now the mass of the star is known, 
from the orbit, to be about 85 percent 
of that of the Sun, and the theory of 
these stars indicates that its radiu.s 
should be between 21/2 percent and 3 per¬ 
cent of the Sun’s radius; the shift pre¬ 
dicted by the theory for such a star is, to 
within the errors attendant upon such 
work, just that observed. This may be 
considered a most valuable indirect con¬ 
firmation of the theory of relativity—or 
of the theory of dwarf stars, whichever 
is considered the more doubtful! It is 
often remarked that this effect is also 
u consequence of the photon theory 
of light, tile shift being due to loss of 
energy by the light-quant in escaping 
from the gravitational field, this der¬ 
ivation is, however, dependent on the 
general theory of relativity, as it assumes 
the identity of inertial and gravitational 
mass fur light. 

W E turn now to the cosmological 
problem, and the speculative at¬ 
tempts to answer questions concerning 
the geometry and physics of the space¬ 
time universe as a whole The general 
theory of relativity attributes local irregu¬ 
larities in the geometry—^that is, local 
gravitational fields—to irregularities in 
the distribution of matter; thus the 4- 
dimensional geometry of the neighbor¬ 
hood of the Sun is such as to cause a 
planet to pursue what we, with our tra¬ 
ditional ways of thinking, would express 
as a curved orbit described under the ac¬ 
tion of the Sun’s gravitational field. This 
raises the question of what the geometry 
of the observable universe might be if we 
were to ignore these irregularities due to 
the agglomeration of matter into stars or 
systems of stars—that is, what the world- 
geometry would be if all matter were con¬ 
sidered as more or less uniformly dis¬ 
tributed in space. The first attempt to 
answer this question is that given by 
Einstein in 1918; on assuming that the 
mean density of all matter in the universe 
is a constant throughout space and for aU 
time, he arrived at the view that space is 
closed—the S-dimensional analogue of 
the 2-dimensional surface of a sphere— 
and that, accordingly, the total amount 
of matter in the universe is finite. The 
curvature of space, which is measured 
by the inverse square of its radius, would 
depend, and in a sense be due to, the 


total amount of the matter 
contained in the world. In or¬ 
der to obtain this solution, 
representing the world as on 
the whole static—the distance 
between any two nebulae re¬ 
maining constant except for 
fluctuations which would iron 
out in the long run—it was 
necessary to introduce more 
or less arbitrarily a certain 
constant. The introduction of 
this “cosmological constant” 

X IS a freedom allowed by the 
form of the fundamental equa¬ 
tions of the theory of gravita¬ 
tion, but one which is unfor¬ 
tunately subject to no direct 
oliservational check. Although 
on the hypothesis of the “Ein¬ 
stein universe” X can be indi¬ 
rectly determined from the to¬ 
tal amount of mailer, this is 
an interpretation which is not 
valid in the more general solu¬ 
tions of the problem which arc 
to be considered lielow 

The great Dutch astronom¬ 
er de Sitter sei/.ed upon the 
possibility opened by the in¬ 
troduction of X to consider a 
universe in which the curva¬ 
ture 18 due entirely to the unknown con¬ 
stant, and m which the total amount of 
matter is so small as to have but a neg¬ 
ligible effect on the curvature But, in 
attempting to apply these hypothetical 
models to the explanation of large-scale 
phenomena in the actual world, Imth met 
with little success. In the first place, a 
most surprising effect was slowly coming 
to light through observations on the 
spiral nebulae, those great systems of 
stars, analogous to our own Milky Way 
system, distributed more or less at ran¬ 
dom throughout the observable universe. 
For they were found, almost without ex¬ 
ception, to be receding from our galaxy 
—or, at least, their spectra exhibited a 
shift toward the red of exactly the same 
kind as that which would be caused by a 
motion of recession along the line of 
sight. And further, the more faint the 
nebula, and therefore presumably the 
more distant, the greater was the velocity 
of recession. This was a phenomenon ut¬ 
terly inexplicable in terms of the Ein¬ 
stein universe, and although it could be 
accounted for in terms of the de Sitter 
model, the amount of matter contained 
in the nebulae was found to be far too 
great to be considered as having a neg¬ 
ligible effect on the geometrical structure 
of the universe. 

Under these circumstances it seemed 
most natural to seek an intermediate so¬ 
lution, which could explain the existence 
and nature of this recession, but in which 
the effect of the matter was adequately 
taken into account. A family of possible 
solutions—actually, as it turned out later, 
the most general—was found by the late 



t. C. Tolman, physical chemist, mathe- 
physicist and dean of the Graduate 
at the California Institute of Tech- 
, one of whose special interests in the 
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Russian mathematician A. Friedmann, in 
1922, and has since been the subject of 
exhaustive investigations by Lemaitre of 
Louvain, Tolman of Pasadena, the pres¬ 
ent author, and a host of others. Among 
the multitude of special cases contained 
in this most general solution were some 
in which X was positive and space finite 
(at present the most favored), others in 
which X could be set equal to zero and 
space taken either as finite or Euclidean, 
and still others (including all those for 
which X is negative) in which the “ra¬ 
dius” of the universe oscillates between 
a fixed maximum value and a very small 
minimum. The principal problem was 
then the determination of just which of 
these models would best fit the actual 
observations—that is, which choice of X 
and the curvature would give a model 
which best reproduced the large-scale 
phenomena of the actual observable uni¬ 
verse. 

T he observations which were avail¬ 
able for this selection, say in 1933, 
yielded two of the required empirical 
data—the red-shift constant and an esti¬ 
mate of the density of smoothed-out mat¬ 
ter. The former was obtained from the 
work of Hubble and Humason of Mt. 
Wilson, according to which the red-shift 
of nebulae increases 550 kilometers per 
second with every million parsecs of dis¬ 
tance, and the second was obtained from 
Hubble’s estimates of the mass of on av¬ 
erage nebula and the mean distance be¬ 
tween them. But unfortunately these two 
important results were not enough, for 
they alone were too weak to single out a 
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unique solution—which accounts for the 
great variety of models consistent witli 
these data with which we were homhard- 
ed at about this time. But all these solu 
tions had one surprising feature in com¬ 
mon, they all indicated that the present 
expan.sion could have gone on lor at most 
a very few thousand million years, not 
much more than the age of the Earth as 
obtained by studies on the radio-activity 



The Canon Georges Lemaitre. of 
the Lniversity of Louvain, one of 
the first to study the red shift 


of the oldest geological strata' Although 
such a limited time would be diiriciill to 
reconcile with most of the theories of 
stellar evolution, there were nevertheless 
other observations which st cmed also to 
indicate a comparable age for the solar 
system and the galaxy, many astionom- 
ers accordingly reconciled themsdves 
tentatively to this 'short tune scale" 
More ret ently anotlicr survey, again by 
Hubble, promistd to supply tin data 
needed to nairow down the selection of 
possible models. This consisted in counts 
of the number of nehulac in s( Iccled re¬ 
gions whose apparent magnitudes wire 
less than certain limiting magnitudes, 
five such counts, ranging from magni¬ 
tudes 18 5 to 21.0. were obtained The.se 
may be thought of as giving the number 
of nebulae within a icrtain limiting dis¬ 
tance of the observer. A little reflection 
on the nature of the surface of a sphere 
will make it i h ar that, in tin three-dimen¬ 
sional analogue under consideration, tin- 
law of increase of these numbers should 
theoictudlly depend on the curt’iifure of 
space; if their dependence is sufficiently 
marked, it should be practicable to ob¬ 
tain the cuivatiire from these observa¬ 
tions. Now the rale of increase of neb¬ 
ulae with distance, from these data, is 
different from that in a Euclidean space, 
the discrepancies being so large that if 
they are due to the proposed effeet, the 
curvature must be surprisingly large. In 
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fact, so large that the only model which 
fits both It and the red-shift data has a 
most uncomfortably small “radius” (470,- 
000,000 light-years) and a still more lim¬ 
ited time scale—less than a 1.000,000,000 
years, no lompelling way of reconciling 
this latter with the geological time scale 
has yet been suggested. But this is not 
the only trouble, lor the mean density of 
matter in such a model cxi'ceds that con- 
lamed as luminous matter in the nebu¬ 
lae by a thousand-fold and, although it 
Is conceivable that the univeise contains 
this mueli daik matter, we hav< as yet 
no mill pendent jiislification for assnm 
mg that It does. 

T WO alteinatiMs foi escaping fiom 
thesi uncomfortable conclusions arc 
at hand First, the assumption of uniform 
density may not he a siifhennlly valid 
approximation foi the nebular counts, as 
relatively small fluctuations m the densi¬ 
ty of nebulae in the siiryey regions would 
In sufficient to ac< oiint for the discrepail- 
(V without the intioduction of sudi a 
marked curvative effect, this possibility 
has been suggested by ‘shd(iley of Ilar- 
vaid, who has recently published data in 
support of It from a survey of nebulae 
in till- southern hemisphere Decision on 
this question must presumably await fur¬ 
ther data -we may hope thgl it can be 
decidid one wav or the other with the 
aid of the 200 inch reflector now under 
construction at the California Institute of 
Technology The other possible way out 
Is to seik some effect hitherto unnoticed 
—pel haps to assume that the red-shift is 
due to a degradation of energy in light 
traveling great distances, and not to the 
effects of motion away from u«. Mthough 
many such ad hoc explanations have been 
offered, it is contrary to respectable sci¬ 
entific methodology to accept any of them 
until they are sufiported by some inde¬ 
pendent verification 

The search for a unified field theory, 
which will geonietn/e electromagnetism 
in a way analogous to that in which the 
general theory treats gravitation, has not 
been successful. The most promising of 
these was that of Weyl, at that time in 
Zurich, but It too had to be surrendered; 
his fundamental prini'iple of “gaiige-in- 
yuiianci-” has, however, lieen incorpo- 
lated into modem quantum theory, where 
It promises to be an important tool for a 
future quantum electrodynamics. It has 
been found possible to give a inaihemaiir- 
ally unified treatment of electricity and 
gravitation by the use of a fifth dimension, 
as in the theories of Kaluza of Gottingen, 
Klein of Stockholm, and Veblen and Ein¬ 
stein of the Institute for Advanced Study, 
but this has not in itself materially fur¬ 
thered the physical problem. No attempt 
has been made to review here the status 
of Milne’s weird cosmological theory, nor 
of Eddington's unholy union of quantum 
and relativity theories; .these theories 
have been attacked a» representing a re- 
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tuin to the outmoded Aristotelian method 
in science—the attempt to derive natural 
law fiom a pnori principles. It would 
therefore seem that, although at least the 
latter claims to have solved many of the 
really outstanding problems of physics, 
the acceptance of the methods by which 
the solutions have been obtained would 
u present a backward step. 

In (oncliision. the past 20 years have 
sci-n the sficcial ihcoiy of relativity more 
and more firmly i stablished as one of the 
most important and list ful fields of mod¬ 
ern physics, without which much of the 
modern work on atomic and nuclear 
structure would havi been materially 
curtailed, if not ini|ios-.ible On the other 
band, the gciieial llnorv has liad hut little 
(onlad with till advaiii mg front of phys- 
iial stieiice, its theory of gravitation has 
bei n successful in the Imiitcd range of 
astionomical phenoniena in which it dif¬ 
fers fiom the Newtonian, but its most im- 
poitant acliievemeiit has been the esiab- 
lishment of the identity of inertial and 
gravitational mass - an achievement 
which may be expected to grow in ini- 
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portance with the adyent of some adc- 
qoile theory of the ultimate constituents 
of matter, even though it may at the same 
lime suffer radical modification. The rise 
or fall of its cosmological offshoot, the 
theory of the expanding universe, can be 
ixpectcd to have but little effect on the 
general theory; as long as the theory of 
gravitation is accepted, any attempt to 
approximate the real world in terms of 
a homogeneous background must utilize 
one of the models with which relativistic 
cosmology is concerned—even though it 
would constitute an awkward anticlimax 
if it turned out that the red-shift were due 
to some agency at present unknown 
rather than to the expansion, to which 
these models sectrfao admirably adapted! 


Looking For Trouble 
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The Great American Rite 


What Many Doctors Think About the Too Casual 
and Routine Removal of Tonsils . . . The Public is 
Partly to Blame . . . Are Tonsils Useful? 

By T. SWANN HARDING 


W RITING in Minnesota Medicine 
for September, 1931, a doctor actu¬ 
ally used this tttle: “The Ameri¬ 
can Rite—Tonsillectomy.” He was in a 
mood of penitence. He held that the op¬ 
eration was rarely performed on adults 
without full and sufficient reason, be¬ 
cause they were big enough to fight back. 
But children were deprived of tonsils 
ruthlessly and often unnecessarily. 

Broadly speaking, said this physician, 
tonsils should be removed if they are 
greatly enlarged and amount to throat 
obstruction, if they are the .seat of pro¬ 
longed inflammatory disease; also if they 
can be proved to secrete poisons—which 
brings up the theory of focal infection. 
Many children lose perfectly good tonsils 
which have swollen only temporarily 
while waging defensive warfare against 
infection, a congestion that can recur 
without permanent enlargement The ton¬ 
sils of infants should seldom or never be 
removed—that’s what the Minnesota doc¬ 
tor said, take it or leave it. 

The British journal. The Medical Offi¬ 
cer, has also commented on the recent 
fashion of tonsil removal In October, 
1932, It remarked that a mere temporari¬ 
ly enlarged tonsil did not merit removal, 
and that it was impossible to divide ton¬ 
sils into septic and nonseptic Indeed, it 
said, we really have no way of settling 
whether they should or should not be 
taken out. In October, 1938, it was even 
more emphatic. A Dr J. Alison Glover 
had just presented to the Royal Society 
of Medicine “strange facts” to speak for 
themselves. From 1929 to 1931 almost 
four percent of the children in Derby¬ 
shire had had their tonsils removed, but 
in 1933 the number had dropped to one 
tenth—yet there was no deterioration in 
child health. In two neighboring districts 
in London the respective removal rates 
were four percent and two tenths of one 
pen mt, without discernible differences 
in the health records of the children. 

True, the idea that tonsils should go 
IS an old one Hindu physicians have re¬ 
moved them for ages—at least as early 
as 1000 B r., but the theory of “focal in¬ 
fection,” as It IS known today, stemmed 
from articles by Dr. Frank Billings pub¬ 
lished between 1912 and 1914 In them, 
Billings ascribed arthritis, nephritis, and 
later a wide variety of ailments to in¬ 
fected teeth In his Lane Memorial Lec¬ 
ture in 1915, Dr Billings defined a focus 
of infection as a circumscribed area of 
tissue infected with pathogenic micro¬ 
organisms that could spread not only to 
contiguous parts but to parts of the body 


not nearby at all. As such foci of infec¬ 
tion, he cited particularly tonsil abscess 
es, chronic sinus infection, gallbladder 
and appendix infections, and bad teeth 
E C. Rosenow and others further devel¬ 
oped his theory mainly by work on ani¬ 
mals 

In 19.38, Dr. David Riesman began to 
speculate as to whether painless, decayed 
teeth also might not cause ailments else¬ 
where in the ^dy. Nor is there anything 
wrong with this theory, within strict sci¬ 
entific limitations. When it can be proved 
that a focus of infection definitely is 
causing disease elsewhere in the body, 
the focus—tonsil, teeth, gallbladder, ap¬ 
pendix—should be removed. Often, how¬ 
ever, the removal takes place in the ab¬ 
sence of good evidence to indicate that 
the result will be good. And so many 
“preventive” removals do not act pre¬ 
ventively. Too often the operation has not 
good, but bad, after-effects. 

C ONSIDER bad teeth. In The Journal 
of the American Medical Association 
as long ago as October, 1919, you will 
find an article by Dr. Walter C Alvarez 
entitled “A Protest Against Reckless Ex¬ 
traction of Teeth” which is as true today 
as it was then. Too often removal of the 
teeth or of any other supposed focus of 
infection has no beneficial effect upon the 
patient’s health. “In view of the fact that 
the most thorough removal of focal in¬ 
fections often fails to cure arthritis and 
other diseases, let us be more honest and 
conservative with our patients,” wrote Dr. 
Alvarez. 

In the same journal, in May, 1923, the 
same doctor wrote on “Lessons to Be 
Learned from the Results of Tonsillec¬ 
tomies in Adult Life.” He demonstrated, 
after following up more than 300 cases, 
that the resultant improvement in health 
supposed to follow the tonsil amputation 
often did not occur. Those who had ton¬ 
sillitis were almost always helped, but 
those who bad no sore throat or tonsillitis 
were rarely pleased with the result of 
their operation. It paid best to remove 
tonsils for tonsillitis or sore throat. It 
paid less well to remove them for fre¬ 
quent colds. It did not pay at all to re¬ 


move them on geniTdl pimciples, as a 
preventive measure in the hope of help¬ 
ing headaches, deafness, enlarged neck 
glands, rheumatism, halitosis, and so on. 
In many such ca.ses health became defi¬ 
nitely worse after that operation than be¬ 
fore. In two thirds of the rheumatism 
ca.se8 there was no benefit. 

In many cases. Dr. Alvam continued, 
repeated operations had been undergone 
because certain physicians attributed 
symptoms to tonsil fragments left behind 
by others. Some had had three and four 
operations with no benefit. Many had had 
tonsils removed for most trivial reasons. 
Another man decided to have his tonsils 
out because of one mild attack of con¬ 
stipation. He nearly died of pneumonia 
following the operation. Two others suc¬ 
cumbed to the temptation because they 
had physicians as personal friends who 
would operate gratis. Another had his 
removed because he blinked his eyes; he 
still blinked after his tonsils were sub¬ 
tracted. Another thought the operation 
would cure his insomnia. As a whole, 
nearly one in ten victims of tonsillectomy 
had bad results. 

Some nearly bled to death in the op¬ 
eration or died of pneumonia afterward 
Some had recurrent bronchitis, difficulty 
in swallowing, odd feelings in the throat, 
loss in weight, nervous breakdowns, in¬ 
creased frequency of colds, sinusitis, ear 
noises, or no relief from the original 
symptoms leading to the operation. 

It should be emphasized that, accord¬ 
ing to an editorial in our leading medical 
journal in 1926, both tonsil operations 
and mass extractions of teeth ought to 
be classified as major operations. Bron¬ 
cho-pneumonia and lung abscesses can 
and often do follow tonsillectomies under 
ether. Very severe and sometimes fatal 
complications have also followed an oc¬ 
casional tooth extraction. Tonsillectomy 
under a local anesthetic is relatively saf& 
In other words, these are operations that 
should be undertaken only when the in¬ 
dications clearly justify such drastic pro¬ 
cedure. 

In short, the entire literature on ton¬ 
sillectomy is convincingly consistent ip 
showing that too nuuiynonsils are Si|Cii- 
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ficed and the expected beneficial reaults 
too rarely occur. 

Go back to 1927. In The Journal of the 
American Medical Association lot De¬ 
cember 24, you will find Dr. Albert J. 
Welch giving a statistical report on 1000 
pairs of tonsils excised. In nearly half the 
oases no benefit to health resulted. Bac¬ 
terial studies were futile because any or¬ 
ganism having access to the mouth—and 
that means myriads—can be shown to be 
present in the tonsils. Only four bad in¬ 
fective or malignant lesions were found 
in the lot. Only 70 showed ulceration. 

In 1928, a Public Health Bulletin, No. 
175, appeared and the work of Dr. Kaiser 
of Rochester was also being discussed. 
Kaiser found that tonsil removals did 
nothing to remedy rheumatism, chorea, 
nr heart defects in children but did re¬ 
duce sore throats and head colds. The 
Public Health Service bulletin indicated 
that tonsillectomy did not reduce the 
frequency of sore throat among cliildren. 
But it added that the words “normal,” 
“diseased,” and “enlarged,” as applied 
to tonsils, were meaningless because so 
differently interpreted by different peo¬ 
ple. 

I N the December, 1928, American Heart 
Journal you will find a report on 41.3 
tonsillectomies which had no effect on 
rheumatic infection. Neither were they 
beneficial in heart disease. 

In the Archives of Internal Medicine 
for April, 1931, Dr. Ruby L. Cunning¬ 
ham discussed “Normal, Absent, and 
Pathologic Tonsils in Young Women,” 
making a most careful study of the en¬ 
tire literature on this subject. .She showed 
that all sorts of unproved hypotheses 
were held on the basis of poorly con¬ 
trolled and interpreted clinical observa¬ 
tions. Careful statistical studies were 
made of 12,.530 white female students, 
one third each with normal, absent, or 
diseased tonsils. The incidence of mea¬ 
sles, mumps, chickenpox, whooping 
cough, scarlet fever, diphtheria, pneu¬ 
monia, pleurisy, chronic colds, chorea, 
appendicitis operations, mastoiditis, and 
nasal operations was the same among 
the normals as among those with dis¬ 
eased tonsils. The group with absent 
tonsils actually had a higher incidence 
of all illnesses and operations than did 
either the normal or pathologic groups. 
Indications were that the removal of ton¬ 
sils had bad little helpful effect. 

“A review of the literature relative to 
the effect of the condition of the tpnsils 
on general health reveals a great lack of 
accurate information on the effect of 
tonsillectomy, when one considers the 
number of operations that have been per- 
fomtetb” said Dr. Cunningham. 0pm- 
ions were widely variant. But, 'even at 
that time, there was a sharply growing 
sentiment against taking the to^ls out 
for pretfeMive or prophylactic reasons. 
The trend »f these investigations tdidws 
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an unvarying consistency. We shall note 
but two more of them. Glover and Wil¬ 
son reported in The British Medical 
Journal in September, 1932, on the end 
results of removing tonsils and adenoids 
from adolescents and, in general, found 
that they did not justify the great num¬ 
ber of such operations. The incidence 
of sore throat might thus be slightly di¬ 
minished, but colds were just as frequent, 
otitis, mastoid disease, bronchitis, and 
pneumonia also. No one could claim that 



A doctor must be a hero to fight 
off some who shop for operations 


I be operation helped in acute rheumatic 
or heart ailments. The conclusions of 
Dr. Cunningham (above) were consid¬ 
ered fully supported and “a large propor¬ 
tion of the tonsillectomies now done in 
children are unnecessary, entail some 
risk, and give little or no return.” 

Finally, in The American Journal of 
the Diseases of Children, for August 
1932, will be found reports showing that 
the removal of the tonsils affects neither 
susceptibility to diphtheria nor the in¬ 
cidence of scarlet fever. Meanwhile there 
is always a possibility that the tonsils 
actually perform some useful function, 
as Dr. Ivor Griffiths of London suggested 
in The Lancet for September 25, 1937. 
In some cases, said Dr. Griffiths, treat¬ 
ment of the sinuses would give the re¬ 
lief expected from tonsil removal. Re¬ 
moval of tonsils does not improve cases 
of middle ear disease, nasal catarrh, or 
acute explosive snoring. He then pro¬ 
pounded the theory that the function of 
the tonsils was to excrete into the 
pharynx certain organisms that pass into 
them from the sinuses via the lymphatic 
glands. Hence tonsils should never be 
removed for nasal catarrh. Various ex¬ 
periments on dogs were offered in evi¬ 
dence. Dyes did pass into the tonsils via, 
the lymphatics, mreover. Dr, Griffitha 
did not think the helpful results casa- 
monly attributed to tonsillectomy usu¬ 
ally occurred as hopefully predict^. He 
found discharging ears and mastoid dis¬ 
ease in many of 5000 tonsil-less dhildren. 
He held that many objectionable living 
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bacteria are routed to the tonsils to be 
excreted into the alimentary tract for 
destruction. Hence it appears probable 
that tonsils are of some use. They may 
not only perform regular lymphatic 
functions, but they have this special 
bacteria-destroying function also (such 
is this theory) because of their anatomi¬ 
cal position. And, advertising to the con¬ 
trary notwithstanding, it should be em¬ 
phasized that germs swallowed are rapid¬ 
ly destroyed by the stomach acid and the 
intestinal juices. Infection via the oral 
route cannot so easily occur, nor is 
gargling a very effective preventive 
measure. 

Despite all this mass of evidence, dis¬ 
carded teeth continue to rain into the 
dentist’s garbage pail and discarded ton¬ 
sils to make flames roar in the hospital 
incinerator. 

What, then, may we conclude to be 
constructive with regard to tonsils? 

An editorial in the Journal of Labora¬ 
tory and Clinical Medicine for May, 
1933, said essentially that doctors should 
not regard the discovery of infected ton¬ 
sils as sufficient cause to neglect the rest 
of a complete physical examination. Bad 
tonsils arc potential factors in produc¬ 
ing generalized diseases and infections 
far from their site, but people should 
not be led to expect miracles from ton¬ 
sillectomies. 

The removal of tonsils does tend to 
decrease the recurrence of sore throat, 
but you can have sore throat without 
tonsils, and many do. Respiratory in¬ 
fections and most other ailments arc 
about as frequent after as before the 
operation. Anyway, it takes about ten 
years fully to demonstrate benefit from 
the operation in case of serious ailments. 

T he removal of tonsils under ether 
should be regarded as a major opera¬ 
tion, always undertaken in the light of 
Its pos.sible hazards and never in the lack 
of complete justification. Laymen should 
stop shopping around among doctors, as 
so many of them do now, trying to per¬ 
suade them to do an unnecessary ton¬ 
sillectomy. 

ITndoubtedly the operation, when its 
need is properly indicated, can be very 
beneficial. It is frequently advisable in 
children but is rather rarely of real 
value to older people. It is doubtful 
whether the removal of a focus of infec¬ 
tion has a particle of influence on dozens 
of diseases for which it is done. Prac¬ 
tical help occurs oftenest in arthritis, but 
in case of older people this is too often 
like locking the barn 50 or 60 years 
after the horse was stolen. 

A person having a lot of tonsillitis and 
sore throat gets definite benefit from the 
operation; a person with none gets 
none. That, according to one of the best 
informed doctors the writer knows, is 
the most important thing to remember 
in connection with tonsillectomy. 
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The Screen oe 
Television 

T UL heart ot the lilevinmn -.et, the 
■‘■•cieen’ on whuh the ima(;i apfH'ai-., 
IS the (alhoile-ray lithe Wuhm ii I's a mass 
of nieldls roateci with simahle rhemieals 
which, when heated, emit electrons These 
electron parlieles are fotnied into a sttiam 
01 lieaiii hv suitable elements within tin 



ScaIin(t-off a < atlioile-raj lulie 


tube and aie [iiojetlid to a Ihioit ,.<eiit 
screen at tin wide end of lilt lathoih lav 
tube 

ImpingiiiK of the ileclroiis on the si rt i n 
causes visible illumination of the scretn 
at the point of inipai t At any pm n insiani 
there is only a sinple dot of liplit on the 
i atliode-ray St rt 111 The In am sweeps at ro»s 
the screen at more than two miles a aeronil 
anil serves to wtave a It levision image Tin 
talhoile-iay luhes now lieiiig prodotiil for 
home lelevision enleilainineiil have a fait 
ihanuler of 12 to 11 inelies for llie large 
sels, and five intdiis for the smallei These 
lubes are mstly lo jinnluLt aiiil range ill 
prut from ahoiil for the small luhes to 
more lliaii $75 tor the larger lobes 

Because of lln hipli laroiiiii in tailiode 
i.ty tubes, tlieie is a pressiiie ovei the en¬ 
tire glass surfaet wliii li iiins iiilo many tons 
lor the larger luhes. To willisiaiid this crush¬ 
ing sirain, the lulus have glass walls avei- 
agiiig about Vt ol an intli lliielv Also, the 
lubes are examined foi weakness, prior to 
being used, in a deiite known as a polaii 
fteope, wliitli iiiihcales the strength to weak¬ 
ness of any pails of ihe glass 

The elements of the talhode iiiv tiihe toin 
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piisi an iiilrirale asseiiihiv of nicki I cyliii- 
th rs, ill llei ling plates, anil a callioili The 
olmdtis seive lo atcileiale llie i hdrolls 
amt lo fill III lln ni into a sharp election In am, 
lo focus I he beam on the fluorcsi'eni scretn, 
anil lo iiiireasi oi del lease lilt iiileii'ity 
of the beam 

The jssi inhiv of mi lal and glass pans is 
moiinleil in a funnel shaped glass eiivi lopi 
and sialed in place, ns shown on our fnml 
liner A glass lube permits pumping the 
air out of the glass iiiielope, this operalioii 
taking over two hours for the largi r tuln s 
While ihe piinipiiig opeiation is In iiig con 
dm led. the glass envelope is liukid in an 
ovi II, wIikIi is part of the oxliaiisi eqiiip- 
iiienl, at a tciiiperaliire of approximately 
7.50 degrees, Falireiiheil. This baking drives 
off moisture winch might otherwise remain 
inside the liihe. Another preeaiilioii taken 
lo tliniinale undesirable gases in the evacii- 
aled tube is a hombardmenl of Ihe iiielal 
parts, areonipli.slied by slipping heavy toils, 
tarrying high frequency current, ahoul the 
nerk of the cathode-ray tube, so that the 
metal parts are healed to incandescence 
through high frequency induction 

The coiisirurtion and asseiiihiy of llie 
cathode-ray tube tails for exteptiimal at- 
ciirary in positioning and spacing the parts, 
since sntli details affect the quality of fin¬ 
ished lubes. Also, the metal parts must be 
imbedded in the glass, which calls for great 
skill on the part of workers familiar with 
glass working. 


Make-Up in Defense 

I I'RID-WHITE “’cosmetics” are used by 
i some oil-well and pctrolenm-pipe-line 
workers. The oil-workers’ facial adornment, 
however, is put on for defense 

Petroleum geologists have discovered 
many oil fields lieneath the waters of the 
(•iilf of Mexico off the shores of Louisiana 
and Texas. Building a denick foundation 


iiiidi I itiise iliUniill condilioiis made il in-c 
essarv l» iis, i reosoifd. water resisianl Inn 
hers (iiws working on and around thes, 
linihers soon found that they caused painful 
facial inHainination and burns. Pipe-hm 
workeis, muling pipi s with a lilai k walei 
and ciiirosioii resmianl, had the sann 
tioiihli 

lo piolicl lhl•msl■)\t■^, liny now iluiih 
till ir (aces bin rally with a /.me oxide ptipj 
ration that gives llieni a bi/arre appi arjnee 
but savis Idisieis and infections 


Small Ar( Welder 

A ^MAI I, Inoliir gi neraloi lype ,iic wild 
1 r, said III pnnide git ulcr convi niem i 
and dcciiiaiv in wilding bciaiise of a new 
SI If indii jliiig dual ronimuous i iirreiit cun 
Irol, has liftii annoiiiictd hy The I.meolu 
Elecliii f oiiiiiaiiy 

Bi'i aii-e Ilf iis advaiiii'il fiuluns and 
iiloilerale price, ihis unit is expeitiil to 
widiii the a|iphtalion of welding ill new 
fiilils Miili as garagis, lius and trm k flei i 
II pan shops, sheet metal simps, maiiileiiani i 
dipurlmiiils Ilf pulp unil paper mills, paiiil 
nulls, (iiiieiil planis, lexlile plants, ga- 
planis, and similar plants, as well as raeui 
fahiiealing shops, piping work, and so on 
The welilir, known as the “s 5-1,50,” has 
liolh jol) seledor and current control cali- 
hrateil and equipped with dials which in 
dirale the type of work and niiinlier of 
amperes for rarli and every setting, ft js 
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claimed that thi» development enables the 
welding operator to secure highest quality 
welds and highest possible welding speeds 
beranse he can vary both the slope of the 
volt-ampere curve and the amount of weld¬ 
ing current independently and positively to 
‘uit every job encountered. 

The unit is powered with a “Line-Weld,"’ 
Squirrel-cage, induction type motor (or 
across-the-line starting, (.onneetions are 
readily accessible for either 220 or 440 volts, 
or 2-phase, 60 or 50 cycles as desired. the 
machine can be supplied for 550 volts or 
special voltages Its current range is from 
45 to 200 amperes. 






Engineeri.ng (](ISTS 
Reduced 


o the engiiKcrs responsible for the estalilish- 
incnt and maintenunce of the momiments 
iiiarking the lints of our city stneis. 

An accompanying photograph is a vuw 
looking down into a manhole in the stieet 
jnd shows how tin expanding pavement has 
inovtd toward the left, carrying with it the 
ast iron rim that supports the manhole 
lover, and crushing tlic iipprr course of 

It frequently happens that the place for 
;he engineer's monument at the intersiclion 
:if the center lutes of the streets coimides 


Even lliongh the pavement n 


with what is al'O the desirable plate foi a 
maiibole and the likelihood of moveineni of 
points set on a iiiaiibole rover or in tin pavt- 
on HI IS wi II illustrated. 

The instability of r< ferenec points in the 
(iirbs and walks at the side of the sircit 
is slniwn III a second photograph. The arrow 
indicates the head of a spike set in the curb 
al a calth basin to serve both as a reference 
)ioint and lunch maik Undtr pressure of 
< vpaiision the curb lias sliificd more thou 
an ineli to the light, sheaiing off the wall 
of the outtli basin, and has raised up nearly 
half an inch, spoiling the value of the spike 
bolli as a referente point and as a bench 
mark 

By an original nnthod of iilili/iiig the 
hrick strut tore of txisting manholes, btlow 
the pavement, the engineers of the Los 


nee points of this type reraiiin efferlive 

Angelf s Bureau of Engineering have, reduced 
the cost of maintenance and at llie same 
lime men ased the stability of the system 
of points marking the street lines. 

Four holes are drilled in the manhole wall 
and lead plugs driven into them. Brass hooks 
art llieii srrewed into the lead plugs in such 
a position that strings stnlched between op¬ 
posite hooks as shown in the illustration will 
intersect at the intersection of the street 
lilies. 

In pi act ice, the manhole cover is lifted 
and strings or long rubber bands placed on 
iht ln«)ks and the point of intersection used 
as if It were on the surface. 

Painting the hooks with liquid asphalt 
pioiects tlieni from corrosion by gases that 
may be present in the manhole .—Edwin L. 
Slorhni! 


Oxygen Preserves Milk 


.;V ; 

is ■ ’ ■ *■«' • V ' i 







and milk products, repoiled from Gei 
many, consists of holding the milk al I0' 
temperature under oxygen pressure ~-l 
H K. 


Acid-Resistant 
Bottle Closure 

T heir aeid-resisianl transparent closure 
has won for Merek & Company, Inc., 
honors in the Closure Group ol the 1938 All- 
America Package Competition, sponsored by 


closure also was selected for second award 
in the Scientific Group of the Third Annual 
Modern Plastics Competition, conducted by 
Modern Plastics Magazine, 

This prixe-wmner utilizes an amber trans¬ 
parent polygon-shaped plastic cap. with a 
liner of Impregnated glass cloth. The poly¬ 
styrene cap is unaffected by the acid con¬ 
tents, and is always easy to remove and safe 
from leakage or breakage. It is used on an 
amber “Poiir-Clean" bottle, which is named 
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tegral part of the bottle opening and la cov¬ 
ered by the acid-resistant closure 
The prize-winning closure was molded by 
the Mack Molding Company from Bakelitc 
Polystyrene material, supplied by the Bake- 
lite Corporation. The glass cloth for the cap 
liner is supplied by Owens Corning Fibre- 
glas Corporation; the amber bottle by An¬ 
chor-Hocking Class Corporation. 


propeller is, of course, included in the set¬ 
up. The turntable makes testing possible 
with wind from various directions. 

The use of the new rig speeds up delivery 
of a new model by as much as two months, 
reduces the hours needed for test flying by 
one third to one half, and fully justifies the 
somewhat heavy expense of building such 
a test installation.— A. K 


EXPANSION 

D Y high pressure hydrogenation, 
one and one fifth gallons of 
gasoline is being obtained in the 
United States from one gallon of 
oil. This is the highest yield yet at¬ 
tained by any process of treating 
petroleum. 


Pre-Testing the 
Airplane Power Plant 

F light testing a huge flymg boat or a 
large laiulplanc is a tremendously ex¬ 
pensive undertaking because of the power¬ 
ful engines and the large crews required. 
Anything that can be done on the ground 
to shorten the flight tests is highly desirable, 
and the Glenn L. Martin Company has de¬ 
veloped an engine test rig to achieve such 
an objective. By the use of this rig, illus¬ 
trated in one of our photographs, it is pos¬ 
sible to determine the operating charactei- 
istics of the power plant months in advance 
of the trial flights. 

The rig consists of a turntable on which 
is mounted a “mock-up" of a portion of the 
airplane embracing a section of a wing and 
an engine in its nacelle. In the “observers' 
balcony” (to the right), located on a level 
with the engine, but shielded from it by a 
wall, are the instruments for recording tem¬ 
perature and pressure conditions through¬ 
out the fuel, oil, and cooling systems Our 
photograph also shows an elaborate port¬ 
able rig fur vibration study, which is an 
important part of power-plant study The 


Flashlight Photos 9000 
Feet Under Water 

AN apparatus able to make flashlight pic- 
jty. tiires 90(X) feet beneath the surface of 
the water is the invention of Dr. Hofmann, 
a leading engineer of Munich. It is a deep- 
sea camera with which he has already con¬ 
ducted successful expenmenls in the depths 
of Bodensee, or the Lake of Constance, as 
It is known to many American tourists This 
invention is shortly to be subjected to further 
tests, this lime WOO feet below the level of 
the Tyirhenian Sea between Sardinia and 
the Italian mainland. 

In recent times divers have penetraled 
farther and farther into the depths of the 
ocean but after they reach a certain depth, 
the pressure of the water is so great that the 
stoutest diving suits are unable to offer re¬ 
sistance. Dr. Hofmann’s deep-sea camera has 
the advantage that no human being needs to 
accompany it into tlie ocean depths It con¬ 
sists of a chamlier nearly 18 inches in di¬ 
ameter, weighing rather more than a hun¬ 
dred pounds This bulb-Iike receptacle has 
three projecting bull’s-eyes, A miniature cam¬ 
era IS mounted behind the lower window, 
behind the two upper bull s-eyes is a flash¬ 
light apparatus operated by a clockwork 


Increasing Flying Boat 
Maneuverability on the 
Water 


O NLY small seaplanes have water rud¬ 
ders. The large flying boats have none, 
and the air rudder has but little effect when 
the flymg boat is moving slowly on the 



water. The maneuverability under such con¬ 
ditions is therefore very poor. To increase 
this maneuverability when using the present 
type of non-reversible pilch propellers, the 
pilot who wishes to turn to the right idles 
three engines of the four, and lets the left 
outboard engine pull him around. The turn 
IS executed slowly and requires a great deal 
of room. 

With the Curtiss electrically controlled 
propeller, it is now possible to reverse the 
pitch of the blades When the pilch is re¬ 
versed, so is the thrust. The turn can then 



Turning radii of flying boat on 
water with conventional propellers 
I left I and with reversible propellers 


be executed much more rapidly, as indicated 
in the diagram, in which the arrows indicate 
the direction and relative magnitude of the 
thrust. It IS obvious that, with appropriate 
levtrsal of pilch, a powerful turning move¬ 
ment can be applied. The pitch reversibility 
may also be employed in shortening the 
length of the run after alighting.— A, K, 


Safe Airplanes 

T entative specifications for private air¬ 
planes, intended to secure greater safety, 
have been issued by the Civil Aeronautics 
Authority. If these specifications—which are 
only tentative —are met, the Authority will 
allow the present dual instruction and aolo 
flymg time to be reduced appreciably in 
obtaining a private pilot’s certificate. 

The sad history of the |700 “flivver” air¬ 
plane has made the industry a trifle skeptical 
of the new specifications. Airplane builders 
say that their small craft are already reason¬ 
ably safe, that safety is a matter of care in 
flying, and that radical changes in design 
or construction are apt to defeat the very 
purpose of increased safety. We ahoU not 
attempt to present the arguments pro and 
con, but we are convinced that the require¬ 
ments as set forth have a very appealing char¬ 
acter, and that the majority of them ore 
already realized or could be realized without 
very much trouble, os exemplified by the 
following quotation from the specifications; 

“Landing and Taxying: (1) The airplane 
shall be capable of being landed easily at 
any speed between the minimum and at laaat 
twice the minimum and shall tend to remain 
on the ground after contact. (2) Full an>l>- 
cation of brakes up to the point of akidfiing 
the tires tltroughout the entire landing run 
shall be possible with no danger of noaiag 
over. (3) The landing gear shall he ttaUe 
in taxying and entirely free from ^und 
looping tendencies. The airplane he 
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euUy *teer«ble. (4) The airplane tholl be 
cap^e ol being landed over a 50-foot ob- 
atacle in a straight glide with no wind and 
brought to a stop within a horizontal dis¬ 
tance of 500 feet. (5) The landing gear shall 
be capable of aatiafactorily withstanding 

(а) landings having a vertical component 
of the velocity of IS feet per second, and 
(h) straight glides to the ground in still 
air with the elevator control full back, with¬ 
out overstressing any part of the airplane. 

(б) The airplane ahril be able to taxi in any 
direction and under complete control in 
winds up to 30 m.ph." 

We believe that these requirements can be 
leadily met by the use of the front nose 
wheel or “incycle” landing gear; by bold use 
of flaps or air brakes; and by designing the 
shock absorber with a large travel and pow¬ 
erful shock absorbing qualities. 

Other requirements call for stability under 
varied conditions, impossibility of spinning 
under any conditions, and the provision of 
only two air controls, one governing the 
longitudinal attitude and the other for turn¬ 
ing, both opeiated from the same control 
eolumn. 

Here we disagree with the spreifications 
\n airplane shotild be difficult to spin, but 
It is inconceivable that it should never spin 
\nd a machine which cannot be spun volun¬ 
tarily may also be hard to get out of the 
spin. Again, we do not believe that it is so 
difficult to learn to fly with three controls 
as to justtfy sacrifice of the rudder. It is on 
these aerodynamic or flying requirements 
that controversy is likely to lie conccnlratcd 

But It would be a great boon if the follow¬ 
ing “Minimum Field of View” were really 
made available to the pilot: 

“The airplane while standing or taxying 
on level ground shall permit the pilot an 
iinobstructed level view straight ahead and 
through a lateral sweep of approximately 90 
degrees to each side without moving from a 
natural comfortable position, and by reason¬ 
able movement the pilot shall be able to see 
the ground within 20 feel ahead of the air- 

With an inverted engine of narrow pro¬ 
portions, or a pusher machine, or just pood 
design and plenty of window area, we think 
that our designers can come very close to 
securing this degree of vision .—A K. 

Measuring Horsepower 
IN Flight 

I N airline operation, as much payload as 
possible must be rained on fast selied- 
iile, with the smallest fuel expenditure, and 
with the least wear on the engine. To check 
the two last items, the operator sliould 
have, at all times during a flight, an ac¬ 
curate record of the power developed by the 
engine. A number of ways exist for eslimal- 



a flying torque meter 
for meatnring li^aepower in flight 



plelely accurate. Mr. W. G. Lundquist, of 
the Wright Aeronautical Company, in a 
paper presented before the Society of Auto¬ 
motive Engineers, advocates the use of a 
torque meter for this purpose. With such a 
meter, the power developed by the engine 
III flight can be determined with almost as 
much accuracy as in a test laboratory on 
the ground. 

An example of the flying torque meter is 
shown in one of our diagrams. This device 
ituasures till' torque transmitted from the 
< ngine to the propeller. Three “spider” arms 
are vplmed to the propeller shaft; three 
pressure-sensitive elements arc attached to 
the propeller hub itself. These elements con¬ 
tain a sealed-in fluid, and the fluid pressure 
generated is iransmitied to a measuring dia¬ 
phragm The diaphragm actuates a small 
pivoted mirror which reflects a beam of light 
upon a photographic film rotating on a 
drum. The wavy line traced out on the film 
-fives, with proper calibration, to give the 
exarl power of the engine. 

The US*' of a torque meter is but one ex¬ 
ample of the means which transport com¬ 
panies employ lo check their operations 
~A. K. 


Air Corps Expansion 

O UR readers are no doubt familiar, in 
general, with the program of Army 
Air Corps. By July, 1941, the Air Corps is 
lo have a fighting force of 5500 to 6000 air¬ 
planes. Even ihese figures are lower than 
those which have been quoted as available 
now in Germany or Russia, But there is al¬ 
ways a question in our minds when the large 
numbers of European military airplanes are 
quoted, as to whether or not out-moded or 
otherwise inferior craft are included. On the 
other hand, when the Chief of our Army 
Air Corps slates that he has a certain num¬ 
ber of fighting planes at his command, we 
may be sure that he means ultra-modern 
machines, the very best of their kind. 

In reading the various announcements, 
one is impressed first of all by the mul¬ 
tiplicity of types available. Even towards 
the end of the World War, training, single- 
seater pursuit, day bomber, and heavy night 
bomber practically coropreted the classifica¬ 
tion. Now, further experience in various 
sroiiJl wars, and careful tactical atadiea, have 
led to a multiplicity of types, each adapted 
to one, or at most two, specialized pur¬ 
poses—four-engined flying fortresses, heavy 
bombeni, single-engined pursuits, twin-en¬ 


gined pursuits having speeds in the neigh¬ 
borhood of 400 miles an hour, troop carry¬ 
ing machines, interceptors to stop enemy 
bombers, multi-place fighters, and so on. 

Both military designers and Corps tacti¬ 
cians are as a rule suspicious of airplanes 
which are to serve more than strictly limited 
purposes, because it has been found in the 
past that “all-purpose” machines serve all 
purposes badly. The construction of an 
“allack-bomber” seems legitimate, however, 
for combining the high speed and powerful 
machine gun fire of the attack plane with 
the bomb equipment of a light bomber is 
logical enough. One of our photographa 
shows an attack bomber, the Stearman 
.X-100, recently submitted in a competition 
in which North American and Glenn L. 
Marlin were also among the participants. 
The X-100 IS undoubtedly representative of 
the very latest practice. It is powered with 
two 1400-horscpower Pratt & Whitney R-2180 
engines, the gross weight is approximately 
nine Ions, the wing span is 65 feet, and the 
length IS .52 feel. There is a crew of four to 
lake care of navigation and machine gun 
ami bomb equipment. A feature of the new 
plane is the extreme vision afforded by the 
iranspareni panels which make up the en¬ 
ure forward portion. Since ar absolutely 
smooth skin is imperative at high speeds, 
fliisli type rivets are used over the entire 
outside surface of wings and body. In the 
design of the machine, an attempt has also 
been made lo combine the ultimate in 
streamlining with the demands of rapid, 
large-scale production.— A. K. 


Straw for Fuel 

USSlAN tesla of straw as fuel in gas 
producers have yielded one kilowatt 
hour by burning three kilograms of straw. 
-O. H. K. 


Machine Calculates 
Timber Volume in 
Five Seconds 

A MACHINE which in five seconds gives 
the exact volume of a growing tree of 
any kind and any dimensiona, and two other 
interesting instruments for timber aesess- 
tnenis, have been built by a Swedish in¬ 
ventor. 

The “trunk volume calculator,” as the 
machine is called, has been constructed by 
a Swedish forestry technical expert, Capt. 
Alvar Drangel of Stockholm, and it has been 
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lotisidered of such value lliat the Swedi"-!! 
Kovernmcnl has helped fiitaiice maniilat ture 
and exploitation. It it a “nomu-niecltaiiical” 
lakiilating tnaolitne, equippid tvilh certain 
mechanical devices lliiniigli whuli a iniinhei 
of scales can he set in relation to eaeti olhei 
The niaehine is, prat tically speaking, an 
endless table system, which in five s>conds 
solves an oqiiation afiti five of iis vaiiahles 
have been givin exact valiiis Foi assi ss. 
inent of the ciiliic content of glowing liee», 
the machine is thus set for tin values of tin 
tiiink tiirvaliin, the class of hark, tin tapii 
peieeiitage, llie length of the trunk and, 
liiially, the diameter of the Irei at breast 
height. The voliuiie is then imiiiedialely oh- 
tamed, exact to a ten llunisandlh of a ciihic 
initir 'flic machine, wliicli has about the 
shape of an oidinary calculating inachine, 
hut IS opeiHlid hy dials iiisicad of kiys, is 
able to ill liver no h ss than 8,000,(XW volume 

Tin two olln r insiiuineiits, consliucted hy 
tin same inventor, are a “Hunk dianielir 
registraloi," woikiiig on the same piiniiples 
as the first-mentioned machine and of about 
the same type, and a piecision in-ight meas 
iiring insirumeni, by means of whnh tin 
height fiom tin (ill to any disired point on 
the trunk tan be rapidly and Coiiedly fixed 
The trunk diameter regisiiator is used for 
precalculation of the quantity of usable tim- 
hir that can be obtained from a tree By 
means of ii can be exactly fixed the top 
diameter in eighibs of an inch within bark 
al a certain length from the cut or, the re 
virse, the log length at a certain desired lop 
diameter — //o/ger Lunillier/(h 


World's Best Lighted 
Field for Night Baseball 

HEN (.oniiic Maik'fi Alhleiics and the 
Lleveland Indians inaugurated night 
baseball foi the American League at Sliibe 
Park. Philadelphia, on May 16, they played 
on the best lighted spmts field in the world 
Comprising 780 Weslinghoose Hmidlights 
of 1500-walt rapacity each, the new two-liil- 
lioti beam-candlepower lighting inslallalion 
vs of sufficient intensity to light a stieel 160 


Two-billion candlepowcr makes 
this ball field the liest Itgliled in 
the world. Below. One of the 1500- 
vvjlt floodlights lh.it are employed 



miles long as hnllianlly as Philadelphia s 
fdinoiis Bioad Mreet; to piovide light lot 
moie than 2000 fiomes, to make newspapers 
icadahle 17.5 miles from the light source, if 
the flocKlIiglits were all coneeillrated in a 

“The .Shibe Park infield is 20 tunes bright¬ 
er than the average w»II-llghled office,” ac¬ 
cording to John Kilpatrick, lighting engineei. 
“It IS several hundred limes brighter than 
New York’s Tunes Square on New Year’s 
Eve.” 

'I here is no glare and resulting eyestrain 
for either spectators or players. Mi Kil¬ 
patrick reported This is due to the design of 
the floodlights and the unusual height at 
which they are placed. Top rows of Lghls in 
eight steel towers surrounding the park are 
155 feel above the ground. 

Six towers support targets on whirli are 
mounted 110 of the big 20-mrh floodlights in 
10 horizontal rows of 11 lights each. Two oth¬ 
ers support 60 floodlights in five horizontal 
rows each containing 12 lights. 

Club uffieials announce that seven night 


games will In- played at Shibe Park this 
season liy the Athletics, and seven by the 
Phillies It is also expected that the park 
will be used for night football games this fall. 

Measuring 2 / 100,000 of 
A Millimeter 

A R EM ARK A BLE measuring instrument, 
known as the “Microkator," which i- 
capable of registeiing measurements down 
to 2/100,000 of a millimeter, has been in¬ 
vented by Hugo Abramson, Swedish eii- 

The principle applus a fnclionless gear 
ing to measuring insiriimenls, and is re 
niatkalily simple. Its unit comprises, in the 
main, a thin strip of pliosphoi-bronze, twist¬ 
ed around its own longiiodinal axis, half 
Its length in one direction and half m the 
other If llic hand is Ktrelelied helweeii a 
slaliunaiy and a niovahle point, its ceiitei 
moves in the same way as a twisted yam 
when pulled A mirror placed at the cinlet 
furnishes an extremely sensitive indicatiiig 
device, and when the hand is stretched 1/100 
of a millimciei. its center turns 5-1 degrees 
if a thousandth millimeter, 5 4 digries By 
Using a lever system, still finer readings may 
he obtained 

The inventoi of tins insirumeni. wliieli is 
manufactured by the Swedish manufarliirors 
of the well known Johansson gage block' 
and precision measuring instruments, the 
£ Johansson Company, of Eskdstiina. 
also has a timnher of other inventions in ihi 
preeision measuring line to his cridit, as. 
for example, the heat I heal indicator con- 
siructi d hy himself and Ins brother. Mr 
Abramson aUo has rereived the Cold Medal 
of the Swedish Academy for Engineering 
Researrh —Holger l.undbfrgh 


Vision Congenirators 

T IS almost inslinetive fur a person on cer 
lam occasions to eup his hands ahoiil 
his eyes the better to concentrate his vision 
on some scene or work before him. There 
is a dehnite principle involved in this action 
Eliminating indirect vision—or wide-angle 
vision—gives what is technically called “cen- 
Ital hxation”—essentially, “tunnel vision.” 
In -specific seeing tasks, this is advantageous 
for, since objects in the periphery are shut 
out, the brain is relieved ot the problem ol 
viewing I hem simultaiieoiisly with those on 
which the attention is focused. 

A simple device to attain this advantage 
has been developed hy Frederick Saunders 



and IS being manufactured hy the Columbia 
Proteklusile Company. The invention came 
about as the result of Mr. Saunders’ experi¬ 
mental use of two rolled-up programs at a 
moving picture show. Viewing the screen 
with them al lus eyes started Mr. Saunders 
on a long study which resulted in the device 
called Concentrators. Tliey literally concen- 
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the life of a new generation. The parent fish 
die but tiny yuiiiigslei^ go down to the ocean 
to grow. Five years later, averaging 22'to 30 
pounds apiere, these splendid salmon re¬ 
trace their way upstream to their native, 
waters 

A $15,000,000 a year industry depends up¬ 
on the continuance of this vast migration, 
but Its way now is disputed by power dams 
built to harness the vast energy of the tur¬ 
bulent hurrying river. Millions have been 
spent to build bsli ladders to get them past 
Bonneville Dam, hut at Grand Coulee, 450 
miles from the sea, the way is blocked. 

The task given the eight fish “limousines" 
is to collect the salmon whose instinct heads 
them to the streams above Grand Coulee, and 
carry them to other, unblocked tributaries. 

It will not be an easy job From July to 
the end of September, the run will be at ils 
peak, and fish trucks will have to be on the 
go all the lime, emptying the fish traps, 
hustling a load to new streams or to holding 
ponds where the spawning will lake place, 
and back to the trap- for more salmon. 


A striking example of a multiple eleetrir motor inslallalion. Not- just one 
l.irge motor or several smaller ones, but scores of individual units drive the 
many rolls on this run-nut table at the new Sparrows Point. Maryland, hot- 
strip mill of the Bethlehem Steel Company. Westinghonse made all the electrical 
equipment of this plant whirh turns out up to 2000 linear feet per minute of 
strip steel during long runs of tonnage 


hall lhi‘ siglii and thus enable the user to 
(.oncenliati more efhiienlly mentally 

( oneentrulors look somewhat like ordi¬ 
nary speclacles, but they differ m having no 
lenses -unless the user needs sight correei- 
ing lenses—and in their patented fealurcs To 
the outer circumference of each eye piece 
there IS molded a small opaque rim flange 
which projects forward and cuts down tin 
angle of vision from side to side Project¬ 
ing baekwaid from the same nms, are shields 
which eiil off all side light The result is 
that all disiracliiig side vision is completely 
eliminated The effeet is so marked that 
Dr Marlin (-tabaii, former Harvard Uni 
versity physics professor, after testing and 
approving Concentrators, remarked that it 
was amaring how much could he accotn- 
plished so simply 

Concentrators will be useful for students, 
slenographirs, golfers and other sportsmen, 
tlieaier-goers, and all ihosi who must con¬ 
centrate on work in hand. 


Growing Tobacco with- 


damaged, to destinations they mvir would 
reaeh iinuidcd The fish will travel in 1000 
gallons of Columbia River water, constantly 
aerated to supply the occupants with ade¬ 
quate oxygen, protected by insulation against 
outside temperaliires ranging from 108 de¬ 
grees down to 30 In transit, the salmon com- 
jiartment will be cooled gradually to pre¬ 
pare the occupants for the chill waters of 
Wenauliee River and Icicle Creek. Cracked 
ICC, weighing 1800 pounds, is carried in a 
special (omparlmciil for this purpose. 

Extraordinary precautions are being taken 
to keep the motoring fish comfortable and 
unhurt. Every inside contour of the tanks is 
to be smoothed, and they are designed so as 
to fill to the brim, since the salmon must not 
he banged against the sides hy sloshing 
water. Specifications demand a 50-miIe top 
speed Willi a gross load of 25,000 pounds. 

The job IS an important one, affecting the 
tmure of a great industry. 

Up llie Columbia Riv<t each year moves 
the greatest salmon run in the world, somt 
three million fish, Chinook and Steelhcad, 
bound for ihe liejdwnters to spawn and start 


ENZYMES 

COME of the en/ymes present in 
beef, are: peptase. arginase. tryp- 
tase, urease, ereptase. hippuricasc, 
deamidase. saliease. heluase, nu- 
tlease, iildehydase, peroxidase, ni- 
trase. lipase, lecitliase, amylase, mal- 
tase. glyrogeniise. surrase. glyeolnse, 
arbutnse, phosphotase, catalase, sal- 


Alcohol Antiseptic for 
War-Wounded 

H ow war-torn Spam became the proving 
ground for a new type of alcohol anti¬ 
septic IS revealed for the first time m Military 
Surgeon, official publication of the U. S. As¬ 
sociation of Military Surgeons Adding 
weight to the report is the fact that ns author. 
Major S. Peiez-Vasques, M.D , was physician 
in charge of the famous Hospital de Cara- 
bineros in Madrid. 

The new alcohol antiseptic which Dr. 
Perez-Vasquez found to be the “most satis¬ 
factory of any preparation in general use" 
may have even wider application in peace. 
He writes that, on war wounds of all types. 


OUT Nicotine 

R eports from Italy state that tobacco 
leaves grafted on tomato plants grow 
with a total disappearance of nicotine 
Leaves normally containing 2 to 2.5 percent 
iiieoline were used in the experiments and 
lost ail their nicotine content willioiit having 
it appear in the leaves of the plant to which 
the graft was made —D H. K. 


“Pullman” for 
Giant Salmon 

T rucks are bmlt these days to perform 
most any transportation job you Care to 
name, but few are designed for a purpose as 
unusual as a fleet of eight recently ordered 
by the U. S. Bureau of Reclamation. 

These are to^arry thousands of giant sal¬ 
mon, 30, 40, or 50 at a time, alive and iin- 



Special truck designed to carry giant salmon, alive 
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II nut only controlled infection with lens dis¬ 
comfort to the patient, but also speeded 
healing and shortened the period of hospital¬ 
ization. 

“Even when . . . used several hours after 
injury, a quick drop in fever is observed, and 
within four days after beginning treatment, 
healthy granulation tissue appears. Much 
less operative surgery was required.” 

The new antiseptic—a mixture of ethyl al¬ 
cohol, glycerine, thymol, phenol, and cam¬ 
phor—^was evolved by Dr. Perez-Vasquez and 
Ins associates in an effort to find a solution 
which could be used with simple irrigation 

III place of the cumbersome technique and 
specialized apparatus of the Carrell-Dakin 
method. 

It was perfected. Dr. Perez-Vasqiicz stales, 
after a careful trial of other approved and 
generally used antiseptics including iodine 
and several proprietary products 

The article in the Military Surgron gives 
the formula and directions for compounding 
the solution 


A Pkofessor’s Scientific 
Pipe 


W HEN science invades llic sanclity of 
man's popular pastime of pipe smok¬ 
ing, the result is a highly-engineered job 
which offers convenience and satisfaction to 
the smoker. Latest evidence of this fact is 


the scientifically-designed pipe invenUd and 
perfected by F. K. Kirsten, professor iji the 
school of Aeronautical Engineering at the 
University of Washinglon. 

An enthusiastic pipe smoker himself. Prof 
Kirsten set about to apply engineering prin¬ 
ciples in developing a pipe that would elim¬ 
inate the objtclional features ordinarily as- 
sopiated with pipe smoking. 

The Kirsten pipe is based upon effective 
cooling of the smoke so that undesirable oils 
and tars, which are in volatile form, are re¬ 
moved by condensation before reaching the 
smoker’s mouth. To obtain efficient cooling, 
a unique stem, or barrel, is used It is made 
of aluminum alloy and has a characteristic 
high heat condiirtivity supplemented by an 
efficient fluted design which increases the 
rate of heal dissipation. 

In order to allow ample lime for the smoke 
to cool completely, the volume of the radiator 
has been precisely determined so that it holds 
the equivalent of the average smoker’s puff, 
or from six to twelve cubic ceniimetera. Be¬ 
cause of the radiator’s volume, the gases can 
remain in it for the duration of and the in¬ 
terval between puffs. Elxperiment has shown 
that this period is long enough for the com¬ 


plete cooling of the smoke and to permit the 
undesirable contenta to condense. 

The condensed tars and water vapor col¬ 
lect in a small radiator cap, also of aluminum 
alloy, at the lower end of the barrel—the 
lowest point of the pipe when in the smok¬ 
ing position. Their flow back into the bowl is 
prevented by a valve mechanism which is in¬ 
corporated in the radiator cap. By giving 
the cap a right angle turn, the valve closes 
the bowl outlet, and the pipe can be turned 
upside down to discharge ashes. The con¬ 
densate IS securely trapped in the radiator 



Left; The scientifically designed 
pipe has an aluminnm stem. Above: 
Each part of the pipe is designed 
to accurate engineering specihca- 
linns. Parts are intcrchuiigeoble. 
Right: The same principles have 
been applied to a cigarette holder 

and none of its odors can escape. The radia¬ 
tor cap can readily be removed to empty the 
condensates. 

The bowl of the Kirsten pip< is detachable, 
being held in place by a double-slotted alu¬ 
minum alloy screw which forms the bottom 
of the bowl. This featuie permits the smoker 
to interchange the bowl with any one of a 
variety of stuck shapes and sizes available 
The inncT walls of the bowl arc sloped to 
give the most efficient combustion of the to¬ 
bacco. It »as found that the most uniform 
burning was effected by shaping the sides of 
the bowl so that they formed an angle of 
13 degrees with the vertical. 

.^n aluminum ramrod is attached to the 
intake tube fitted in the mouthpiece and 
serves as an aid in cleaning the pipe by run¬ 
ning a piece of tissue paper through the ra¬ 
diator, an action not unlike cleaning the 
barrel of a gun. 

The pipe is 10 to 50 percent lighter than 
the conventional design pipes. 

The scientific principles of the Kirsten 
pipe have been carried a step further in the 
Kirsten cigarette holder which also cools 
(and cleans) the smoke through radiation 
from a finned aluminum alloy stem. 


Diphenyl Saves Pales¬ 
tine’s Citrus Industry 


1 0NC distance shipping of Palestine's 
J citrus fruit crop is made possible by 
wrapping it in impregnated paper. Losses 
by spoilage are reduced by this method to 



approximately 10 percent of their former 
value. Diphenyl is used to impregnate the 
wrapping paper and this in no way affects 
the odor, taste, or appearance of the fruit. 
This method may save the citrus fruit in¬ 
dustry of Palestine by permitting the eco- 
nomicai export of its product to remote 
markets in north Europe.— D. H, K, 


Self-Adhesive Labels 

OELF-ADHEISIVE labels, manufactured by 
Avery Adhesives, coated on one side 
with a non-drying gum, will adhere to any 
smooth, hard surface without leaving any 
slain or gummy residue no matter how long 
they are m place. These Kum Klean labels 
can be used for marking glassware, silver, 
office supplies, pottery, china, toys, fiirni- 
liire, and olher merchandise. 


Insects versus Weeds 

A TINY Argentine moth has saved a 
large part of a continent from being 
turned into desert by a predacious plant 
winch was devouring more than 1,000,000 
acres a year, literally driving farmers out of 
their houses, and resisting attacks with liq- 
uid fire. The plant is the prickly pear, a 
species of cactus common over the United 
Stales, Mexico, and South America, and 
which IS often grown as an ornamental in 

Nearly a half century ago a few plants 
wire introduced into Australia from North 
America, intended for flower gardens. The 
prickly pears found themselves in an earthly 
paradise where they could run wild with 
nothing to stop them. By 1925, they bad 



covered more than 6O,000JX)0 acres in 
Oueensland and New South Woles. Most of 
this had been good grazing and fanning 
land. About half of it was in the grip of a 
dense jungle of cactus from three to five feet 
high and so thick that it was impenetrable. 
The other half was covered by less dense 
growth, but was rendered nearly useless lor 
agriculture. 

Just when the problem seemed unaolvtble, 
salvation came in the form of the little Ar¬ 
gentine moth. Australian entotnoloiists had 
hunted all over the Americas for insects 
which might help get rid of the oactws. Many 
type specimens wm studied in the eollep- 
tions of the Smithsonian Institution, 
majority of them, it was louiid, #1 
good. Their larvae ate the cactus, but . 
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Gold in an automobile factory may oeem inrongmono, yet in the Rouge plant 
of the Ford Motor Cor Company it does a “laborer’s” job of expediting the drying 
oi enamels with which motor-car parts are coated. (See also Scientific American, 
May, 1939, page 325.) This striking photograph shows one of the tunnels through 
which bodies are drawn, after painting, to be dried rapidly by the infra-red rays 
from a battery of lamps. These lamps are barked by reflectors, the surfaces oi 
which are gold plated, since it has been found that such a surface most e6Sriently 
concentrates the desired rays on the automobile bodies 


plant was too tough to be killed by them. 
The Argentine moth, howeyer, displayed life 
habits which admirably fitted it to rescue a 
continent. 

The Australian entomologists tell of one 
stretch in Southwest Queensland where the 
prickly pear extended in a dense, almost 
continuous belt lor 1(X) miles. A moth colony 
was planted in this neighborhood. A year 
later the entomologists were in despair. The 
insects seemed to have done no good what¬ 
soever. But another 12 months and the whole 
jungle had simply collapsed. At least 90 per¬ 
cent of the plants were destroyed and the 
land was made available for farming again. 
Altogether the insect has reclaimed more 
than 15,000,000 acres to date. 

Sulfanilamide For 
Smallpox? 

T he new drug sulfanilamide appears to 
have value in treating smallpox. Four 
cases in which it largely prevented the erup¬ 
tion from the disease are reported in the 
Journal o) the American Medical Association 
by Dr. Walter 0. McCammon of Springfield, 
Kentucky. 

Seven cases of smallpox recently came un¬ 
der the observation of Dr. McCammon He 
used sulfanilamide in treating (our, and 
there was only-n slight eruption which soon 
disappeared. The patients were back at work 
a week sooner than were the other three 
cases which were treated symptomatically 
and in which the typical eruption of smallpox 
developed. 

In an editorial, the medical journal points 
out that no conclusions os to the value of 
sulfanilamide in preventing deaths from 
smallpox can be drawn from such a small 
number of cases 

Although smallpox is increasing (there 
were 14,355 cases reported last year) the 
disease is now mild —Science Service 

Seed Germination wit% 

Air Conditioninc 

N ATURE’S way with seeds has always 
been hard to figure out—a hit-and-miss 
proposition largely based on guesswork. But 
the Peppard and the Rudy-Patnck Seed 
Companies of Kansas City, Missouri, have 


Befoiv.' The air-conditioned unit 
for seed germination and, right, 
shelves on which seeds are placed 



eliminated the guesswork and reduced the 
whole process to a science. They employ the 
use of seed germination boxes to test the 
growing ability of all varieties of field grasses 
and garden seed. In this way. Mother Na¬ 
ture’s future whims are accurately prognosti- 

A given number of seeds from any one lot 
IS placed on moist blotting paper and in¬ 
serted in the germinating box. Within the 
box. It IS imperative to hold the relative 
humidity at 90 percent and to maintain tem¬ 



peratures which correspond as nearly as pos¬ 
sible to the temperatures to which the seeds 
would be exposed in the fields during their 
planting or sprouting period. This tempera¬ 
ture, of course, varies during the 24-hour 
daily cycle. Therefore, in the germinatoi, 
varying temperatures are maintained—name¬ 
ly 68 degrees for 16 hours simulating the 
night, and BS degrees during the eight hours 
corresponding to the sunlight cycle. 

Of course, there ore seeds which must be 


planted the first thing in the spring, such as 
radishes, lettuce, alfidfa, and clovers. These 
do not require as much heat to sprout and, 
therefore, are placed in one compartment of 
the germinator which maintains a constant 
temperstute of 68 degrees. It is for this rea¬ 
son that each germinator is constructed with 
two compartments—one equipped only with 
refrigeration and the other with both refrig¬ 
eration and an electric strip heater. 

The Creamery Package Manufacturing 
Company of Chicago, through its Kansas 
City office, furnished these Trane germinat¬ 
ing units. 


Industrial Use of 
Papain 

F rom 1932 to 1938 the United Stales im- 

ports of crude papain inci eased approxi¬ 
mately four-fold to 223,0(X> pounds. This 
enzyme is the dried milky juice obtained 
from the skin of the unripe papaya, which 
grows in tropic and subtropic regions 
throu^out the world. Aside from its value 
in medicine as a digestive, papain is used to 
make tough meal tender and has a siinilar 
effect on other foodstuffs. Although papayas 
grow in Florida, Texas and California, the 
chief American supply of papain comes from 
Ceylon.-D. H. K. 


Non-Shock Treatment 
FOR Mental Disease 

M entally sick patients are now being 
rescued from the world of the insane 
by the simple and comparatively safe mea¬ 
sure of breathing nitrogen, it was announced 
at a recent meeting of the Federation of 
American Societies for Experimental Biol¬ 
ogy- 

“Encouraging results" of this new, non- 
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INDUSTRIAL and LABORATORY EQUIPMENT 
AT UNUSUAL PRICES 
BRONZE GEAR AND CENTRIFUGAL PUMPS 


Suitable for Marine, Labora¬ 
tories. Factory, Home, Etc. 


Gcnaral Elaetrie Immaral 





MOTOR DRIVEN FORCED DRAFT ILOWERS 


PIONEER AIR COMPRESSOR CO., Inc. 

IRD S. CHAMBERS ST. NiW YORK CITY. N. Y. 


of rases were reported by Drs. H. E. Him- 
wich, FAD. Alexander, Basile Lipetx, and 
J. F Fazekas, of Alliany, New York, Medical 

I ollege and Union University. 

Tbo new treatment achieves its effect by 
Ihe same mechanism as the drastic insulin 
and metrazol shock treatments. This is by 
ill creasing the metabolic activity of the 
brain. The nitrogen inhalation treatment, 
however, is easier to give than insulin shock 
and does not prodiiee the fearful convulsions 
Ilf inetia/ol treatments which arc dreaded by 
both patients and pli>sicians. 

With the new treatment, patients breathe 
nitrogen long tnoiigli to deprive the brain 
Ilf Us oxvgen supply for about five minutes 
These treatments are given three limes a 
week for a period of about three months. 

< lilting down the owgen supply to the 
brain reduces its metabolic activity Metra- 
rol does the saini tiling by temporarily ar 
resting brialhing moienienls Insulin shoek 
Joes It by depleting the sugar supply to tin 
brain, without whieh tin brain cannot Us< 
iixygen. 

The fact that metrazol and insulin-sbock 
Ireatments both produced this effect of de- 
I'liasfd metabolic activity was discovered a 

II .ir ago by a U'niversily of Toronto research 
earn under the leadership of Sir Frederii k 
Banting and Dr G Edward Hall. At that 
irnc Dr Hull predicted that neither insulin 
lor metrazol would be-thc last word in treat 
iient of M'hizophrenia and that a better and 
I'ss severe remedy would bp found to re¬ 
place them The nitrogen inhalation treat- 
iienl seems now to hi that rimidv ---.SVience 


Aluminum is Squirted 

A mong tin manufacturing operaltoiis 
. performed on aluminum alloys, noni is 
more inleresiuig and spectacular than the 
nipact txirusion process. By this mithod, a 
.mall hisi uit-shaped slug of aluminum i° 
lansfornied in the twinkling of an eye into 
1 tooth paste tube, a flashlight case, or any 
me of several hiiiulred commonplace con- 
ainers and shapes 

The moving head of an impact extrusion 
ness is fitted with a pniicli or hammer which 
s slightly smaller in cross-sectional dimen- 
oons than the stationary die The slug of 
doniinum is placed on the die, the hammer 
.trikes the slug, and the high pressure 
iirres the ahiniiiium slug to “flow" up past 
he elearaiice between die and hammer, Ibua 
orming a rollapsible tube nr any other shape 
letermined by the die The metal is literally 
‘squirted"’ into the desired shape. 


can be (orngd 
by the 


I A sing of almnlnnm is la the'< 
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cxlni'-iiiii pioccsx. Many parts ordinuiily 
made hy drawing, apinnmg, stamping oi 
turning can he produced to advantage by 
tills iiietliod The cbicf advantages to be ob- 
taiiifd l)y adopting tins process arc close 
dim< iisional tolerances, a liigb degree of uni 
formily in parts, and surprisingly low pro- 

By tlic nature of the impart extrusion 
luoeess, the metal is strain-hardened, di v< I- 



. . . and 11 formed lube iexults 


oping Its strength and stiffness. Thtrmul 
treatment may be used to anneal the bnished 
product for the softness necessary in collapsi¬ 
ble lubes or the parts may be givm even 
higher sin ngih by tontrolltd heat treatment. 
Thus, various propertiis arc at the option 
of the designer 

There aic almost no limitations on the 
shapes of impail extrusions, isynimctrical 
and basically tylindrical forms are the best 
suited to this process, but square, oval, rec 
tangiilar, and asymmetrical parts can be 
made rapidly and at low unit coal The wall 
thickness of parts can be varied from thick 
wall at points of stress and stiain to thin 
wall where strength is not needed. To tin 
natural light weight of aluminum is addetl 
the advantage of I(~i8 metal where not needed 


Beware! Ticks Carry 
Spotted Fever 

C ONSIDER all ticks dangeioiis, advises 
the U. S. Public Health Service, even 
tliough only one in 300 of the eight-legged 
pests is capable of transmitting spotted fev- 
cr, in the most heavily infected areas. 

Although the exceedingly dangerous tick- 
borne disease was first found in the west, 
whence its name of Rocky Mountain spotted 
fever, it IS now known to exist eastward to 
the Atlantic, as far north as Massacbuselts, 
and as far south as Georgia. 

If you live where ticks abound, or if your 
dog ^ings them to the house after cruising 
in the brush, better ox^ine yourself all 
over «t Iqaat otice a d«y.% you find a tick 
htw taken hold, remove him with a pair of 
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Where Science Ends 
U osPiTALiTY Begins 



The Waldorf, foi example, is u magnificent sr ientific 
achievement, not only dependent on science when it 
was built, hut continuously dependent on many sci 
enccs for the efficiency of its operation. 

But every man of scientific turn of mind knows 
what we mean when we say that hospitality, in his ow n 
home no less than in the Waldoif, is something warm, 
living and human that survives scientific detachment. 

And it is that ability to preserve the human touch, 
in spite of all our clockwork schedules and efficicnev, 
that gives the Waldorf its unique reputation for main¬ 
taining close, cordial and communicable contacts 
with its patrons. 

Besides, this year, when you come to New' York, 
you’ll get so much science at THE F^IR, that it’ll be a 
genuine relief each day to return to the hospitality 
of The Waldorf-Astoria! 

TllK 

WALDORF-ASTORIA 


C/VW3 
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Savings Up To 75% 


TECHNICAL BOOKS 


for Chemists, Engi¬ 
neers, Physicists, Met¬ 
allurgists, Students. 


These books are going fast! Take advan¬ 
tage of the reduced prices while you can! 


Agi icultiiral Chemistry, htaf'^ 

Areas & Volumes, hi ran wn tV i-i-j/ 
Astronomical Physics, 

Abtronumy Today, AJonitr 

Ptcl Sugar Chemists’ Hdbk , M/uHtr hrarjr 


Catlioniration, Low Tonipcrature, Gentry 
Chennsitry in the Home, ritth 
( hiomtuni, l>y Aid of FUctnc Cuniiu, J thiant 
CleaniriK and Dyeing of Ka>on, IvtUr 
College (jcology, \ ul 1, C/«ioi6<*r/ar» 

Colloid Cheini‘itiy, Piactica', 

Colloidal Cheniistr\, N*w ConuptHni'. t*!, i unmli 

Concrett Design, J C S 

Conductivity of Liquids, lotv'tr 

CrNbtals and Tine Struciuie ot MalUr, hu'm 

Cyanidinc Copper Zinc, 7 C ^ 

Cyauanud, J-'ranke 

D<t( 1 nnnntioii of Sulphur in Imn ^iitl I’nhtfit 
Diesel Oi>eratinK Ouide, Koihloom 
Einstein’s Gravitation, rrettndinh 
1 lectncal Engineering Testing, l^on 
hlecirnhtic Labs, Ntsunson 
Ekmmtviry Chemistry, Suit liftt 
KliMurnts of Erononiir (leologv, (*r»«/t>rv 
Henicnts of Physics, Mi rtliant ( hont 
Lnz ynics, 11 ’aA ^i/ni n 


,r Pi ictic il Chtm , /fnpyr 


Htat Tlieoicm, The New, A»niff 
Dumaii llody, Martin 
}i>gierie, Practical, Berycj 
IndustiMl Furnace Trchiinpic, lltrmunstn 
Inorganic Chtmistiy, Htme 
Inorganic Quilitilivc Chtmic.il AhiLm , />(/v 
liim ik Steel Work Chemists, 7/*in 
Kiln Diying, Practical, Kettle 
Lead Kleciio MUalluu-y / C 9 
Lf.itlur Manuf jctint, )/ ihon 
Lint (lints for I'ogimtrs Kou 
Lulirirants, Aniciu. ui, Loikhtirt 
Magnetism & Atomic Stnicluip, ^lenn 
Melallu Objects Llpcti olytic ilK l^fanhanstr 
Melallographv Structural, Pulfiftr 
Mclvlluigy, l^yser 

Metric Systim foi Engineers Clapltatn 
Milk, T he Perfect Food, Oodboh 
Motlern Biology tnnmiuiham 
Modern Magnetics, Auerbach 


Optical Katating Power, LandoU 


Physical h Colloid Chemistry. Micharhs 
Physico-Chemical Metamorphosis. Cohen 
Planning for Good Acoustics, Bapenal s‘r 
Plumbing Design, Nufiey 
l^rinciplrs nf Commercial f^aw, ICS 
Pulvenzed Colloidal Fuels, Dnnn 
Ou.ilititive Analysis, Kfason 
Ouantit itive Analysis, Bassett 
Reinforced Concrete in Europe. Colby 
Reseairh N imtivcs, Flinti, I ol I 
Ucscarth Narratives, Flinn, Vol II 
Sales Technique, ICS 
Scicnee, Leading & Misleading, Lynch 
Sparking of Steel Pitios-Got 
Sulphur in Iron & Steel, Piilsiftr 


d tcnals, Harvey 
Brownian Movement. Emstein 
Relativity, Frrnndhch 


Theory 

Thetiry ..... 

Thermionic Phenomena, Bloch 


ts Praetiee, Modern, Taylor 




for Mch book. 
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For sale by SCIENTIFIC AMERICAN, 24 W*rt 40th Street, New York, N. Y. 


tweezers or a small piece ol cotton or 
being careful not to crush it. Tick “jtijce’' 
can be very dangerous. 

Drop the tick m kerosene or gasoline, to 
kill it. Swab the bitten spot with iodine, and 
dip your fingers and the forceps in aotdtol 
or wash them thoroughly, the Public Health 
Service advises. It in highly advisable also to 
“de-lick” your dog at frequent intervals, with 
the same preeautions —Science Service, 

Inkless Recording 
Instruments 

C ONTINUOUS accurate operation for 30 
days without attention, at temperatures 
an low an —10 degreen, Fahrenheit, and as 
high as 120 degrees, Fahrenheit, is made 
posnible hy the new Type CF-1 line of inkleas 
recording single- and double-range A.C. am¬ 
meters and vollmders just announced by 



the General Electric Company. The units 
are in the low-price range and are particular¬ 
ly well suited for voltage surveys, complaint 
investigations, and cheeking circuit load con¬ 
ditions. The inkh'ss mechanism, which uses 
a typewriter ribbon to make the record by 
a senes of dots, results in greater simplicity, 
small size, and light weight. There is no 
inkwell to clean, no pen to start, and nothing 
to freeze in cold weather. A cast aluminum 
alloy case protects the mechanism and fur¬ 
ther suits the new instruments for service 
while exposed to the weather. Although they 
are portable, the new instruments may be 
wall- or pole-mounted 


Flameproof Fabrics 

T he opening of San Francisco’s Golden 
Gate Exposition emphasizes the useful¬ 
ness of flameproofed fabrics. More than 
200,000 yards of decorative materials have 
been treated with fire retardant chemicals 
to reduce the hazard of fire. The chemical 
used, ammonium sulfamate, does not affect 
the decorative beauty of the treated fabrics. 
Although the San Francisco Exposition was 
the first World’s Fair to open using flame¬ 
proof fabrics throughout, the New York 
World’s Fair imposed similar regulations. 
-D. H. K. 


Factory Precision 

D ON’T believe it it someone tdla you that 
E. E. Burger, shown in an oceompoRy- 
ing illuatration, is sighting his bow and a^ 
row for a hull’a-eye shot at a ta^fet. TIw 
bnll’s-eye at which he » “aiiiiinK” is 
mmuremhm of any difference between lm 
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and Bleeping:. All fixed laws of nature 



Determining expaniion coeffieiente 


expansion coefficients of metal and glass. In 
the manufacture of vacuum tubes, insulators, 
and other electrical products, metal and glass 
must be sealed together to withstand varying 
temperatures, and it is through this tele¬ 
scopic “sight” that Mr. Burger determines 
expansions as small as ten millionths of an 
inch in the Research Laboratory of the 
General Electric Company 


Welded Hack Saw 
Blades 

H igh efficiency is the claim of the Arm- 
strong-Blum Manufacturing Company 
for Its Marvel high-speed-edge hack saw 
blades They are manufactured by uniting a 
high-speed steel tooth edge with a support¬ 
ing body of chromium vanadium steel. The 
two parts are integrally welded by a patented 
electric welding process. 

It IS claimed that the high-speed steel 
edge provides all the fast-cutting and long- 
wearing qualities of good rutting tools, while 
the body of chromium vanadium steel con¬ 
tributes exceptional strength. 


Electroplating with a 
Brush 

S MALL repair shops and home workshops 
can now have their own electroplating 
equipment. An inexpensive kit recently put 
on the market by the Rapid Plating Process, 
Inc., enables the shop or home user without 
previous experience to electroplate indi¬ 
vidual articles or worn spots on various ob¬ 
jects. 

The plating is done with a specially de¬ 
signed brush through which an electric cur¬ 
rent passes. Only one or two dry cells ore 
required. The plating compound is of a jelly- 
like consistency and contains, in a highly 
concentrated form, the metal to be deposited. 
This compound adheres to the surface being 
plated without spilling or running. Objects 
even in overhead positions may be plated 
withont dismantling or loss of tine from 
service. 

' It is claimed that the quality and per- 
maBency of the platings are equal to com- 
iBBMlM platings, thickness for thickness. 
Niekd eoatiag^f 1% 10*2 ten-thousandths 
«BHi 1 m sOBeeMfully d«p<»lted with a cora- 


pVERY important discovery relating 
^ to mind power, aotmd thinking and 
cause and effect, as applied to self¬ 
advancement, was known centuries ago, 
before the masses could read and write. 
Much has been written about the wise 
men of old. A popular faDacy has it that 
their secrets of peraonal power and suc¬ 
cessful living were lost to the world. 
Knowledge of nature’s laws, accumulat¬ 
ed through the ages, is never lost. At 
times the great truths possessed by the 
sages were hidden from unscrupulous 
men in high places, but never destroyed. 

Why Wars Thair Sacrait 
Closaly Guardad? 

Only recently, as time is measured; not 
more than twenty generations ago, less 
than 1/lOOtb of 1% of the earth’s 
people were thought capable of receiv¬ 
ing basic knowledge about the laws of 
life, for it is an elementary truism that 
knowledTO is power and that power 
cannot be entrusted to the ignorant 
and the unworthy. 

Wisdom is not readily attainable by the 
general public; nor recognized when 
right within reach. ’The average person 
absorbs a multitude of details about 
things, but goes through life without 
ever knowing where and how to acquire 
mastery of the fundamentals of the inner 
mind—that mysterious silent something 
which "whispers” to you from within. 

Fundamental Laws of Nature 
Tour habits, accomplishments and weak- 


are as fascinating to study as they are 
vital to understand for success in life. 
You can learn to find and follow every 
basic law of life. You can begin at any 
time to discover a whole new world of 
interesting truths. You con start at once 
to awaken your inner powers of self- 
understanding and self-advancement. 
You can learn from one of the world’s 
oldest institutions, first known in Amer¬ 
ica in 1604. Enjoying the high regard 
of hundreds of leaders, thinkers and 
teachers, the order is known as the Rosi- 
crucian Brotherhood. Its complete name 
is the "Ancient and Mystical Order 
Rosae Crucls,” abbreviated by the Ini¬ 
tials "AMORC.” The teachings of the 
Order are not sold, for it is not a com¬ 
mercial organization, nor is it a religious 
sect. It is a non-profit fraternity, a 
brotherhood in the true sense. 

Not For General Distrlbuflon 
Sincere men and women, in search of 
the truth—those who wish to fit in with 
the ways of the world—are invited to 
write for complimentary copy of the 
sealed booklet, "The Secret Heritage.” 
It tells bow to contact the librarian 
of the archives of AMORC for this 
rare knowledge. This booklet is not 
Intended for general distribution; nor 
is it sent without request It is there¬ 
fore suggested that you write for your 
copy to the Scribe whose address is 
given in the coupon. The initial step 
is for you to take. 





40 


SCIENTIFIC AM eric; AN 


JULY • 1939 


Experimenters — Schools — Field Workers 

An Aeeurate Balance at a Price 
Within the Reach of All 

Sensitive to 2/50 gram 
Weighs up to 100 grams 
Compact—No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 

Now permissible for auxiliary use in 
drug stores IN. Y. C. Serial B17.) 


Never before a balance with all these exceptional features! 




BENNETT BALANCE—$8,00 plus 40c Postage 
Tech Editorial Service, 26Wcst40thStreet,Neu'York,N.Y. 


De Luxe 
Library 
Editions 

of 

Scientific 

American 


Make them yourself; protect and preserve your copies with a 

PERMO LIFETIME BINDER 

It holds a year’s issues 

CO M \NY readers preserve iheir cupies year after year and have asked for binders that, 
after Ihurniigh invesligatiun of binders, the editors of Scientific American found a type 
that i» must batisfaclory, considering cost, ease of handling, and durability. It holds a full 
year’s issues (12) ; has an efheient patented lock; is strong and durable; and ia covered with 
a rich, pehbk'd, red leatherette beautifully stamped in gold. Magazines are bound in with a 
*’'^*‘* positively in place, no punching necessary. In ordering, state what year 
(1938, 1939, etc ) is to be stamped in gold on the backbone 

Each $1.50 postpaid in continental U. S. 

($2.00 postpaid elsewhere) 

For Solo by 

Scientific Amebican, 24 Vest 40th Street, New York 



paralively few brush strokes. Cadmium 2 to 
4 ten-thousandths and silver 1 to 10 len- 
ihousandlhs can be deposited, depending 
upon the lime expended in ihc operation. 
Other roelals which can be plated by this 
method are gold, copper, tin, and zinc. 

The process is not designed to replace the 
(ommercial method of electroplating but 
rather to supplement it. The brush method is 
particularly useful for miscellaneous small 
|obs and for toiiehing up small areas which 
are not suhieel to heaiy wear. 



ICE 1 

APPROXIMATELY 15 million 
■^loiis of ice-—enough to make 1 

240 billion 

iiveriige-size rubes—arc 

required a 

inii.illv bv the American 

railroads l 

keep freight and pas- 

senfE^rb tor 

I. The great bulk of Ire 

purrhnsrd 

or manufactured by the 

:| railroads and refrigerator tar eom- 1 

panieb—ne 

rly 13 million tons of it 

—goes III \ 

but have become known 

iis “.4meri« 

i’h rolling refrigerators.’' 


SfjuEAKiNt, Rubber 

T he problem of the squeaking rubber- 
mounkd spring shackle is an annoying 
one lor motorists Oil should not be used as 
a liihneaiil lieeaiise of possible softening of 
the niblier. and brake fluid affords, at best, 
only a temporary reniidy A saiisfaclory 
hibricanl is made of rolloidal graphite in 
glycerin and water, reports B 11 Porter, 
of Aeheson Colloid Corporation Glycerin 
lias desirable i haracleristics as a rubber 
liiliriiant anil il inereases the retention of 
the graphite by the liihniated parts The 
water ads as a carrier and soon evaporates. 

Corn Cob Lignin 
Softens City Water 

I N ihiir starch for some practical use for 
lignin, one of the principal waste products 
of the eouulry, themisls have discovered that 
recovered lignm is more effective in treiilmg 
bard water eontairung iron than commercial 
eompomids now in use. 

At the Agneiiltiiral By-Products Labora¬ 
tory, Ames, Iowa, chemists of the U. S. De- 
parlmenl of Agriculture treated hard city 
water, bard well water, and water containing 
added iron with lignin prepared from corn 
Cobs and found this material to be effective 
as an iron-removal agent, 

fiapplies of lignin are inexpensive because 
they are almost limiUess. Roughly, one 
fourth of all wood plants, including trees, 
is lignin. As a waste product of wood pulp 
mills, where its disposal pollutes streams, it 
amounts to about 1,500,000 dry-weight-tons 
each year. At least six million tons a year is 
available from corn stalks and an equal 
quantity from wheat straw. Other extensive 
supplies are cottonseed hulls and sugar cane 
bagasse—the fiber remaining after the juice 
has been squeezed from it 
In treating water that contained about 36 
parts per million of iron with 500 parts per 
million of lignin, the iron content was re¬ 
duced lu an average of about two tenths of 
one part per million. The lignin was recov¬ 
ered and used again up to 10 times with no 
appreciable lessening of efficiency, The samO' 
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amount uf an inorganic compound commonly 
in line reduced an idenlical iron content to 
only one and one half parts per million for 
the first MX times it was used and thereafter 
rapidly lost its ability to remove the iron. 
The cheaper lignin powder not only removes 
more iron, but can be recovered and need 
more times. 

Many cities may find it possible to use the 
lignin tre^linent with existing water filtra¬ 

tion plants by adding the recovered lignin 
lo the water in the mixing and sedinienlalion 
tanks, or applying it as the water enters the 
filltrs where carbons are used for odor ri- 
movnl 


Revolving Multiple- 
Scales FOR Meters 

O N the measuring instruments of the 

present day with several measuring 

ranges it is nert ssary to multiply the results 
by a given faetor which has a different mag¬ 
nitude for each measuring range These cal- 
eulutions not only entail waste of time, but 
they are a source of possible enrols, and this, 

of course, means that they may constitute an 



Above: Flexible multiple scale foi 
meters, llelou Several rou s of niini- 
beih on a eon vent tonal meter stale 



ebnieiit of riangtr lor appaialtis through 
■ninth cun till flows. The difficulties are 
peculiarly serious in the case of several scales 
with varying characteristics. 

The elimination of all calculating work, 
when using electric measuring instruments, 
can be made possible by introducing suit¬ 
ably divided and numbered divisions into the 
scale-field lor each measuring range; on the 
other hand, il must not be necessary that a 
measimiig range represent a given multiple 
of another range. This problem has been 
solved by the Toroid Multiple Scale. A rope 
pull, or loothed-wheel. coupling between 
measuring-range selector and multiple scale 
effects a positive change-over of the scale, 
along with the change-over of the measuring 
range, with the result that all risk of con¬ 
fusion is eliminated. 

One of onr illustrations shows the con¬ 
struction ol the new revolving multiple-scale. 
A flexible roller, preferably a seamless fold- 
tube in spring-bronze, is arranged to revolve 
on an axle which ia curved to correspond 
with the fomt of the scale as it must appear 
behind the window of the case. It is coupled 
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With the measuring range selector which is 
constructed in the form of a rotary switch. 
Surrounding the flexible roller, an elastic 
sheathing in either cylindrical or prismatic 
form IS firmly connected with the fold-tube, 
and on this the numerals or divisions 
marked. Thanks to its unique construction, 
the fold-tube has been found quite torsion- 
proof. It can be driven from one side, with¬ 
out twisting and there will, consequently, be 
no distortion of the divisions. The cylindrical 
revolving body is used when several ro' 
numerals must be interchangeable, while the 
prismatic form will be selected when 
only numerals but also complete divis 
must be changed 


Inventors Keep After 
Auto Improvements 

O NE in five of the 43,000 patents granted 
by the United Stales during 1938 had 
all automotive application 
A total of 8268 of the patents granted re¬ 
lated to the motor vehicle in some fashion 
Not all affected the mechanical or exterior 
design of the car itself, many dealing with 
manufacture and repair, with ports, acces 
sories, lubricants, fuels, as well as special 
machines and processes usable in car pro¬ 
duction. 

Of these, only 349 were issued to automo¬ 
bile manufacturing companies. The automo 
live patents represented an increase of 1004 
over the number granted in 1937, while the 
total volume of all patents granted was only 
271 above the 1937 total 


Rubber Paint 

A PAINT containing a rubber hydro¬ 
carbon IS said to be especially suitable 
fur chemical laboratories because it is not 
only decorative but also resistant to acids, 
alkalies, fumes, and moisture, according to 
the Fisher Scientific Company Other claims 
are that the paint will not crack or peel 
at temperatures up to 350 degrees, Fahren¬ 
heit, and that it can be applied to wood, 
metal, plaster, concrete, or brick Plicote, 
as the paint is known, is available in ten 
colors and white 


Compounded Wood Is 
New Milling Advance 

T he old practice of veneering furniture, 
which turned out a mahogany table for 
five dollars, is back in a new and much more 
fundamentally important form. 

Compounding wood, as the process of 
veneering is known to the trade, is now 
turning to the new field of making wooden 
beams which have all the uniformity of 
characteristics of steel and other metals Dor 
you wish a wood with a given density, a 
given elastic strength and other properties’ 
Compounded wood is the answer and each 
you place an order with the mills it 
comes through the same, time after time. 

Wood nnsuited for many construction 
purposes becomes the core of the plank and 
laminated layers supply the exterior. The 
proportions of each are varied so that the 
ime characteristics can be repeated at will. 
In part, the use of phenolic resins as the 
gluing agent in the finished board is the 
difference between older veneer panels and 
the new beams of technologic mill working. I 
The various layers of wood are arranged in | 
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Are You" 


“books," dried, coated with the resin, heated 
electrically, and finally pressed at proper 
temperatures into finished lumber. 

“These boards," states the Industrial Bul¬ 
letin ol Arthur D. Little, Inc., “meet pre¬ 
determined specifications, with widths pre¬ 
viously unavailable, and with a unilorm 
adherence to specification comparable to that 
of the steel construction industry.” 

The resin used in the process impregnates 
the hoard with vapors which are obnoxious 
to fungi and thus the long-sought fungus- 
proof ^ard IS at hand .—Science Sertice. 
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“Screw-Socket” 

Fluorescent 


M. new type of fluoreticent lamp, which may 
be screwed into the conventions! electrics! 
socket without special installation or wiring, 
a« completed by the Duro-Te»t Corporation. 

The new lamp will be marketed for com¬ 
mercial lighting as well as for certain types 


of domestic illuroinaliun It is estimated 
that all fliuiresceiit lamps reduce current 
eoHts about 80 percent to give light equal 
that provided by the incandescent type of 
lamp The lube itseff, when it ImrnH out, 
lan Ik- detached from the starling devire 
which forms the part which screws into the 
•oekel. In addition, Diiro-Tesl’s new fliior- 
i-Ment starting device uses only 2'i walls 

Birds of Prey May C4rry 
Bubonic Plague 

B ubonic plague, hke other forms of 
death in these days, has apparently 
taken to air travel. Not on the man-made 
wings of airplanes but on the wings of 
hawks, owls, crows, and other predatory and 
scavenger birds, says the U. S. Public, Health 
Servile. 

The suggestion conies from William L. 
Jellison, assistant parasitologist at the Rocky 
Mountain Laboratory of the .Service. Thirty 
years ago. Dr. W. C. Rucker made a similar 
suggestion, but limited it to one species of 
burrowing owl that shares habitations with 
ground squirrels and other rodents that car¬ 
ry fleas which are in turn the ultimate carri¬ 
ers of the plague germs. Mr. Jellison, how¬ 
ever, greatly extends the list of suspected 
birds, to include two species of hawks, two 
of falcon, three of owl, and one species each 
of eagle, magpie, and crow. 

AH these birds prey abundantly on the 
plague-carrying rodents. The scavengers, like 
crows, devour their catcher on the spot, but 
predators, like hawks and owls, carry the 
carcasses to their nests, with the possibility 
of distributing the fleas either on the way or 
after they arrive. In several cases, these 
flesh-eating birds were observed In attacks 
on rodents dead or dying of the plague.— 
Science Service. 
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lialta wood in several tliirknesseh and 
Icnglhs. 

“The Shadow of the Law" illustrates what 
can be done with a couple of iron iigureg 
bought in the iive-and-ten-cent store. These 
eonsieted of a polieeman and a strolling 
pedestrian. The objective was to arrange in 
a .simple manner a street scene showing a 
poLceman, whose body cast a long shadow 
down the sidewalk, while a civilian ap¬ 
proached him from the opposite direction. 



A pitce of lardboard was scored with a pen 
knife at one inch intervals over a spiiei 
about four inches wide, and a stiip of hlaek 
.Scotch tape separated this portion from the 
rest of the cardboard Thu-., when the light 
beam was directed at the low angle mc- 
essary for the projection of the long shadow, 
these depressions caught the light in char 
acteristic texture fashion and provided the 
effect of separating grooves between the 
“stone slabs’’ of the sidewalk 

In order to complete the impression d<- 
sired, no effort was made to continue any 
further in the matter of a set up other than 
111 provide a black void beyond the sidewalk 
1 dge This was done by placing the card¬ 
board on a black cloth and so arranging the 
light that very little of it reached this eloth 
The spotlight used to illuminate the subject 




“Performance” 


was, therefore, rut down in beam si/e 
through the use of a piece of cardboard in 
the renter of which a hole was cut of ap 
proxiniately the diameter required to bring 
iihoiit the desired limitation of the illum¬ 
inated area In order to throw some light 
into the face of the policeman a reflecting 
screen covfred with silver foil was placed 
as sliown. This caught some of the light, 
and, by suitable angling of the screen, 
brought a little light onto the front of the 
jiolici man’s figure that otherwise would 
have been dark. With the lens stopped down 
considerably, thi (xjiosure was about 20 
s< conds. 

f.iven an interesting figure, several varia¬ 
tions are possible with different lighting ar¬ 
rangements. This IS illustrated in the figiiri 
of the costumed darner, wliiih is another 
10 tent purchase 

.Simulation of a stage performame by the 
duiieing figure was accomplished by em¬ 
ploying twilve liny birthday candles set up 
on two wooden blocks l«-fore a “stage” con- 
.-isttng of a box covered with black cloth. 
F’or the background a sheet of light-toned 
cardboard was used. The twelve candbs 
were lighted quickly one after the other 
just before tbt exposure was made because 
these liny randies burn away rather quickly 
To avoid including the lights in the field 
of view, as well as to prevent unwanted 
light reaching the lens and causing possi- 
ble glare, the lighted candles were shielded 
from the lens with a cardboard blind. The 
presence o( so many light sources caused a 
multiplicity of shadows to appear in the 
background but because one shadow was 
partially merged with the succeeding one 
and because of the large number of light 
sources, no one shadow was definitely ap¬ 
parent. If It is desired to show such a pro¬ 
jected shadow, the best method is to use 
only one candle, a large one, placed to one 
side of the figure and at about the level of 
the small candles nr even a bit higher, pro¬ 
vided the flame is not included in the 
camera view. 


Find Out For Yoursexf 

T he value of experimentation was re¬ 
cently demonstrated by Ivan Dmiui, the 
famous color photographer and one of the 
judges in the Scientific American annual 
photogrsphlo competitions. Mr. Dmitri, in a 
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triiKid soikel, and biiill-in depth-ol- 
field scale Takes 1,5 inetures, I/* 
X S 1/1(.) on one roll of PD16 {OH.) 
film Camera complete with neckcord 
and lens ■ ap only »1S SO Made by 
Atffa Ansro Corporation in Bing¬ 
hamton, New York, V. S. 4. 

AGFA CAMERAS 


public lecture in New York Gty in which 
he described his experiences in shooting 
color pictures with his Leica camera, de¬ 
clared that he learned the proper exposure 
lime to give under various lighting circum¬ 
stances by making a senes of experimental 
shots over a period of time. From the re¬ 
sults he was able to arrive at what he de¬ 
scribes as his basicT exposure, namely, //6.3 
at 1 '60 of a second. 'Where a higher shutter 
speed IS required he simply runs down the 
scale and opens the lens wider in propor¬ 
tion to the speed required to stop the ac¬ 
tion involved, using the stop //IS and a 
shutter speed of 1/500 or l/IOOO of a second 
when necessary. Similarly, in the case of 
subjects that are a bit too dark for the basic 
exposure sel up he opens his lens wider for 
the basic shiUlei spei-d 

There is much to be said in favor of Mr. 
Dmitri's method and it would repay every 
worker to set up some similar basic ex¬ 
posure method whether he shoots in color 
01 black and white. Mr. Dmitri says that he 
hardly ever uses an exposure meter because 
his exposures have become standardized by 
his personal method of working. However, 
It must be remembered that Mr. Dmitri 
shoots entirely in color, using 3Smm Koda- 
< hrome exclusively. Having used this over a 
long period of time, he has become thor¬ 
oughly familiar with the results he can ex¬ 
pect under various circumstances For gen 
eral photography an exposure meter would 
seem to be one of the musts in the photogra¬ 
pher’s equipment; however, the worker must 
train himself not to rely absolutely on this 
guide to correct exposure, but to think for 
himself as well, and to interpret the readings 
rather than to follow them without question. 

One of the surest ways of acquiring the 
ability to make such interpretations is to 
shoot a number of different exposures of 
the same subject under the same lighting 
conditions and then compare the results. 
Pick out the negative that seems to you to 
provide the type you want. If this was less 
or more than the actual meter reading, ad¬ 
just your meter calculations accordingly 
For example, if the meter said f/8 at 1/100 
and your shot at //ll seemed to give the 
better negative, all you will have to do there¬ 
after will be to take one stop smaller than 
the meter dictates, adjust the shutter to 
twice the speed indicated, or use a different 
Weston rating for your film 


CoLOB Department 

R ecognizing the wide interest m color 
. photography as something that is here 
to stay and to bring greater demands for 
supplies and information as time goes on, 
Willoughby’s camera store in New York City 
has inaugurated a special department in its 
store manned by two color experts ready to 
answer questions and sell color materials 
and equipment. The management expects 
that this department will fill a real need and 
become one of the store’s most active scr- 


Flowers in the Parks 

O NE of the chief reasons for the failures 
experienced by amateurs in shooting 
pictures of blossoms and flowers is due to 
the fact that too much of the subject is in¬ 
cluded in the view. Of course, we know it 
IS very difficult to isolate a subject in such 
a manner that it is made to stand away from 


the rest of the branch and still b« appro* 
pnatoly lighted and have the sky for back¬ 
ground. There is always some way out of 
the difficulty, even if it becomes necessary 
for someone to hold a branch in a certain 
position for the duration of the exposure or 
to hold obstructing branches out of the way 



of a parlicular subject. Lighting is very im¬ 
portant, for a promising subject will be 
missed completely if the lighting is unsuit¬ 
able. One of the most effective methods is 
that of back lighting, illustrated in the ac¬ 
companying picture of magnolias. Notice, 
too, that an effort was made to bring about 
a good balance in the composition by in¬ 
cluding the bud in the lower left-hand 


X-33 Fine-Grain 
Formula 

U NTIL recently a closely guarded labo¬ 
ratory secret, the formula from which 
the developer X-33 is made up has now 
been disclosed by the makers. The formula 
follows: 

Water (85° to 90°) 

Diotol F-R . , 

Monotol F-R 

Sodlhm Sulfite, Anhydrous , 

Glycin 

Sodium Phosphate Tribosic . . 

Potassium Bromide, U.S.P. 

Add cold water to 
The chemicals are mixed i 
given, each thoroughly dissolved before add¬ 
ing the next. The solution may be used kl- 
medialely after cooling. 


26 o». 
120 grs. 
82 grs. 
2% oas. 
22 grs. 
. . 45 grs. 
■ 3¥i grs. 
32 ozs. 
1 the order 


Focusing Kink 

W HEN working at fairlydose range on 
• having c^wderable depfll 

and which must appear '.kw . from boat 
to back, difficulty Ik encountered t wW 
a certain well tried of 
such clroumsunoea ^ omplpyad. ®p|p|Wa9 
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PLAN PRIMAR 6.5 x 9 cm 


Mj 


!ly aim Into the pocket, _ 

iierertlielesa Incorporetea lucb featurea 
brlUlut floder. Icononieter, vertical aud 
lateral adluetinent of lena, patented lens carrier 

-t.-.. ..- (jtremelv rlald poaltlon, 

m» and oaudaome flnltb 


which k 




to get correclly expoaed 
uegatlvea for greater 
enkiymcnt. 

LEUDI 

Expostir* M«t«r 

la eaay to uae, cjulck, 
feather light, uufaU- 
Ingly accurate under 
all light condltlona, 
with alt caiueraa and 
einia. Complete with 
bakcUte caao only ta.1S 

Atk for circular SM 

MIMOSA AMERICAN CORPORATION 
485 5*h Ava.. New York 




WUhllowtOm 'aaa 

Now YOr «n Uko pjrturoR wUh^DFPTn and^pwipefttYO 
WllhTiln«li*ihuue"r'plUk S mke*f"vo p*ciIwr,^*hw 

rrevm 

urM can be pra^cteiTlf dealVe<L 

AMAZING LOW PtieC 

peiK^ffli) and modern iiereoicopo. HOtplo iihUi. tp^taelri 
for vltTkinR projected ptcturei, and aliiiple, eaiy Inatrurtlona 
AM for only a few (kOlan HATIBFAfTloN OUARAN- 
TF.ED OR MONEY BACK Aak your dealer lotUy. or mite 
direct to manufacturer for FREE DETAILS Act TODAY I 




EXPOSURE METER 



optical type meter, , , , Appeara, la 
operated exactly like expenatve 

-‘-ra. , . Operation quick 

.eter la entirely pre-aet- 

._iplate with naek cord, Inatruc- 
attractlve box. Comat In 1 modola 


fitarature $■» 


$|85 


A (JAYt.'jfiAM COM' 


the front of the aubject ia 20 inches from 
the lens and the bade of the subject 30 
inches from the lens, namely, a depth of 10 
inches in all. In order to determine the 
point at which the camera lens must be 
focused, it is necessary first to multiply the 
two distances, namely, 20 by 30 and the 
result by 2, which comes to 1200. Next, add 
the two numbers, 20 plus 30 equals SO, and 
divide this in*o the first result, 1200. The 
answer is 24. Therefore, it is necessary to 
focus on a point 24 inches from the lens 
diaphragm or 6 inches from the back of the 
abject. Focusing on this point is done wi'h 
the lens wide open and the closing down of 
the lens brings both front and back of ob¬ 
ject into sharp focus 

Time Exposures at 
THE Zoo 

M any persons are discouraged from pic¬ 
ture-making in loo interiors because 
of tlie poor lighting available. However, if 
one watches his chances he will frequently 
be rewarded with opportunities such as that 
encountered by this department in the al¬ 
ligator subject here illustrated. The alligators 
were as still as though carved in stone and 
a full, unobstructed view was afforded by 
the large window behind which they were en- 



“Alligator Siesta” 


joying their afternoon siesta. Because there 
was such a large shadow area, a relatively 
long exposure was required, especially in 
view of the stop //8 that was required to 
faring the several subjects into sharp focus. 
An exposure of 20 seconds was made pos¬ 
sible without the use of a tripod by resting 
the miniature reflex on a ledge and slightly 
tilting the camera by tucking the front of 
the eveie-ady case under the camera. 


Kalart Contest ] 

T wenty-five awards of no each are 
offered in a photographic contest spon¬ 
sored by the Kalart Company, who will pay 
the total of 1250 for the best pictures taken 
with a Kalart Micrumatic Spe^ Flash. Clos¬ 
ing date is December 1, 1939, and there are 
no restrictions as to type ot flash pictures, 
time when taken, and so on. Print sizes 
should range from 2M by 314 inches to not 
Utget than 11 by 14 inches. Enlargements 
and contact prints ore both acceptable. Nega- 


14 

—and you’re 
photographing 
in color 



IN SPITE of its modest price, this 
I Kodak Bantam /.5.6, gives you 
Kodachrome (full-color) transpar¬ 
encies that you’ll marvel at . . . 
because they’re so beautiful and 
lifelike, and because they’re as easy 
tu make as regular snapshots. 

And just wait until you project 
your Kodachrome transparencies 
on the screen—that is something! 

All three Bantams listed below 
have fast lenses, fine shutters, up- 
to-date feature.s—and all can be 
counted on for excellent results in 
Kodachrome full color as well as 
in black-and-white. Kodak Bantam 
Special, pride of the "Bantam Fam-i 
ily,’’ is one of the handsomest and 
most capable of all miniatures. 

Kodak Bantams are just palm 
size. But when you use them for 
regular black-and-white pictures, 
modern photofinishing methods 
give you big prints (25'4''x4"). For 
black-and-white pictures only, 
the "Family” also includes an/.6.3 
model at ^.50 and an /.8 model 
at $3.95. At your dealer’s,.. East¬ 
man Kodak Co., Rochester, N. Y. 
OOINO TO THE NEW YORK FAIR? Toko 
y««r K«Mc—«i«it Hia K«4ak BulMing— 

Nm OrMrtail Fh*l«araphlc Show on Earth. 


KODAK BANTAM 

f.5.6 lens- 'M4 
f,4.5 lens-'22''' 
KODAK BANTAM SPECIAL 

/ 7 C lens - '87'" :vv.th cc 
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Specific rules for this contest were pub¬ 
lished in our ^ay number. Be sure to 
read them before you submit prints. 




This (Vinteil CloHos Hcrcmlnr I I'l't't .u Tliim All KmrUs MubI Ik- 111 Hit lluiitls iif 


fhotograph Centast Editor, Sciontifle Amoricon 
24 West 40 th Stroot Now York. Now York 


"^0 ^ 0 ^ " 


Your Questions Answered—Problems Solved 

KH.tp Ku Hhuttir Is no far- ff 
> It \>u\ »«U if you I 

.. .— in liiN IxHik llu anthill, who 11 

l>ii» tMfii through the mill ami has hMiimd |>\ long ixiierhtm If 

lulls M)u hou to gull] tlilN seiio Ui- hud's \on eusllv qiih kh I 

InlurujHtlngh thruugh^thf fim.laimor |ihotogiiM'h\ and 11 

nmsl effectI'lly CuinerHH, llgliUng portinlls iJiHrlors, tilckn, II 


Strolqht-from-tho-Shouldar Information 1 
ri"*" '^*''** *** Untriod Thoorios 


00 


A hUh prUcrt "HpuUi 




24 Wott 40 th St. MUNN & CO., INC. Now York City I 


livu slioiild not he Bi-nl until requrstcd. The 
folloKing data sliuidd appi ar on the back 
Ilf lacli (irint Buliimttcd Make of camera, 
I-in. Kliiiiicr iHcd. Bimtiir-ipccd, lens open 
injs, filler usrd. if any. film ic-ed, sice and 
niiiiibci of (la-ili liiillis used and distance 
from sidijcct. if taken in daylight, include 
position of sun and tiim of day. Entry blanks 
may lie secured from dealt rs 


Shadow on Pattern 

An intriguing puttcin siirh as that of tin 
floor in tin illiisiruiion would normally 
be larking in picture inttri-st. but add to 
It llu livi ly shadow of tin walking lioy sil- 
biiiieited against the bright sky and yon fiave 



“Patlpriis” 


a subject wtirlli sluioling Tlic stop /' 16 wiis 
used in order to get satisfactory bharpni-ss 
from foreground to boy subject; the limi 
bung laic afternoon. J '25 of a serond was 
the fasti s| sliiiiii-r speed we could attempt 
This was not siiHicieni cumplitely to stop 
the moveini nt of lliu boy's raised leg, but 
tills dots not apptar to have seriously ham 
peitd the gi lurid effect. 


Oval Table Elections 

T wo recent additions to the Oval Table 
Society, Inc., of New York City, sponsor 
of seieral of the most important photographic 
slums tn reient years, have been the elec¬ 
tion of Associate Members Nicholas Miiray, 
till loiititry’s leading color photographer, and 
C W. Gihbs, A.R H S , a man of the labora¬ 
tories who lias become widely known as a 
writer on photographic subjects. The So¬ 
ciety B rosier of some of the best known pho 
lugraphic workers in this country is thus 
increased by two names with enviable repu¬ 
tations. 


Argus Radio Program 

A SERIES of transcribed radio programs 
featuring Karl A. Barlehcn, F.R.P..S., 
IS biiiig sponsored by the Islernational Re¬ 
search Corporation under me title, “Today's 
Candid Story ” The serfss is being used by 
photographic dealers' in several citiea 
throughout, the couaii^ over their local radio 





Ii'ivjiili o( oiir lens., to choow patterns that 
wmild (oinpone salisfuttorily in a large space. 
To lilts end. we watched the “strolling shad¬ 
ows" as they passed in and out of the area 
onld the idea of opposing figures brought the 
answer to the problem and provided a picture 
111 which the figures, though small, adequate¬ 
ly filled 111 the space by the length of their 

Spots on Sepia Prints 

T o lemove the stains and spots whuh 
occasionally appear on sepia prints, prac¬ 
tical workers have found hydrogen peroxide 
to lie fully effective This is simply poured 
ovii the spots oi slams or applied with a 
wad of col Inn. A rinsing completes the job 

Cameras as Police 
Equipment 

T he Beverly Hills (California I Police 
Department is now equipped to go after 


FOTOSHOP, Inc. 

D«pt. G-2,18 East 42Rd St. 
New York, N.Y. 


What a whale of a difference 
a GREEN UFA FILTER Makes 

. . . use the correct filter with 
the right emulsion! 



1. Department is now equipped to go after 
law violators both with gun and ramera lle- 
eenlly Police Chief Charles C. Blair, of that 
depanment, bought a ntimbei of Hnivex 
Merrury cameras for use by all officers of 
Ins department. Which prompts F. C. Klock, 
of ihe Universal Camera Corporation, to re¬ 
mark that he wonders “if the day isn’t rap¬ 
idly approaching when every city policeman 
and town constable will tramp his heal with 
a candid camera slung over Ins sliouldcr." 


WHAT’S NEW 

In Photographic Equipment 

you are tuteresfed m auy of the ftcmi 
^desiribed beicnv, caunot find them in 
our adverhsiuff coiumits or at your photo- 
prapfue dealer, tpp shall be fflad to tell yon 


Besbi,e Reel Clip (75c for box of 8mm, |1 
for twelve 16mm) : Designed for fasten¬ 
ing movie film ends on any 8mm or 16nim 
Ptojection/eel, large or small. Clip is small, 
liaady Ateuil device, with spring fingers, 
which may be pushed easily between flanges 



Preaent-day panchromatic emul¬ 
sions are slightly over-sensitive for i 
the red end of the spectrum. And, 
since panchromatic emulsions are 
popular, it is important that you use 
the right type of filter when taking 
scenes in which red, yellow and 
blue predominate. 

You can, of course, use a yellow 
filter. However, in order to obtain 
full correction, a Green Lifa Filter 
is a “must”. This green filter not 
only holds back the blue light, but ^ 
also corrects fully for the yellow 
and red. 

Let us give you a visual explana¬ 
tion. Here are two photographs of a still life ... showing a blue bowl, red apples and 
yellow bananas. The first picture, taken with a yellow filter, is sharp, but the ted 
tone is only half-heartedly rendered ... 

The second picture, taken with a Green Lifa Filter, shows a sharp delineation 
between the yellow-and the red. Correct monochrome valuation is achieved with 
■atiafactory contrast You. too, can get perfect results, working 
indoors or outdoors, with Green Lifa Filters. Try them) 

lor UFA nu 
ttra, grota as 
wftr as othar 
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made o{ durable, ruatlees Alleghany stain- 
less steel, and available in two sizes to fit 
all standard miniature enlargers: 24 by 
36mm (1 by I’A inches) and 6 by 6cm 
(2^ by 214 inches) Accurate design assures 
perfect masking to the practical dimensions 
of the negative. Removal and insertion of 
negatives made convenient by provision of 
a “lip” at the two free comers of the carrier. 

Rocker Rinser ($2) : Device for washing I 
prints and flat negatives in 15 minutes. 
Comprises 11 by 14 inch tray with open 
channels at four cor¬ 
ners, divided by bar- 


J&oM ilarBaingtam 

TOL »ITI WCT WADBOII CTEtT, CHICAGO, RL HO 7 

Bass contends: 

thst thm hat basa toe much btankaty-blsak 
muute of lh« wetd "prscMioii’' Ws’lt bo 
having ptocuien-nude box camcrsi noxt. Wo 
guarantee dut when you toe that poor abuaad 
word m a Boat od . . It maaae what Wofaotor 
intendod . not at an odvettiaing coteb- 
phroie to fool the unwary. There era no 
"trick words” in a Beet ed . . . nor do wo 
boUove in "tricky” ode. "You con fool tamo 
of the poeplo . but then ... you finith 
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Bonded Camera Values! 


109 80 


10 85 


I given with every purchue 

Argus Model C F 3 8 lens $14 98 

Kodak KotlnA Model 1 Black F 3 r> Icn-i 27 50 
Kodak Dun 620 BUck F 3 S 27 80 

Zeiss Ikonta A F 3 8 Tessar 34 SO 

ZelasSuperlkontaAFdr. Tessnr 84 50 
2>4 i 3»4 speed Oraphlc F ' ' ” 
coupled range finder 
National Graphlex F 3 8 senes n 
Korrclle Befiex Model IT F 2 8 Tessar 
Rollelfiex Automat F 3 8 Tessar E R 
Case 

EXPOSURE METERS 

Weston Universal Model 680 
Photrlx rnlversal 
Mini Photoscopc 
Pejiir Auseo 
Weston Junior 

Alt Mrrchmdttt Sold Subji 

lO-Dor Monty Bctk Gutr^ . 

^ EBEB WRITE FOR BIG MONEV / 

^ rREE gAVINO CATALOG B-7 ^ 


^evruAKi/nc .... 



Take a Filmo along on your fishing trip. 
Bring back entertainment for a thousand 
winter evenings. Really fine movies need cost 
no more than snapshots, and arc as easy to 
make! Just use the palm-size Filmo 8, made 
by the makers of Hollywood’s preferred 
studio equipment Load, aim, press a button, 
and what you see, you get... in glorious color 
or black-and-white .,. indoors and out, even 
in slow motion. 

Filmo 8 costs only $49.80—$10 down. 



P R E C i 5 I O N - M A r> I- « Y 

BELL & HOWELL 


and speed of operation as well as compact¬ 
ness and lighl-weight. Filled with Curtis 
Diafon mirrors, which, manufacturers claim, 
eliminate refraction or double image and 
have highest refleelion-to-iransmission ratio 
of anv beam-splilting device Register acconi 
plished by micrometer adjustment of mirrors 
in novel optical arrangemtnl. Camera siie- 
eessfnlly employs, according to maniifac- 
inrtrs. film-pack wilhoiil registration diffi- 


Fi ui o ToNt CoMiioi Filtir ($1) Made 
of cobalt blue glass, optically ground 
and polished (an be used indoors and oul- 
doors for i becking tone contrasls R< duces 
dcgric of illumination to jioinl wheie deli- 
eate shadow giadalions are clearly visible 
Complete in carrying case with silk n< ck 


Wnio Print Pniss ($10) Takes print 
sues ranging up to 11 by 14 inches Nota¬ 
ble ehicfly for pressure equaluing ariangi- 
ment, consisting of 
eintei spiral type 
post winch piopels 
pressure board up 
or down by simply 
twirling balancing 
ball at end of hori¬ 
zontal control bar 
Ball 18 lomhed lightly with tip of finger 
and thus moved steadily around, final grip 
on cross bar tightens divice and firmly 
“sandwiches” prints between pressure board 
and bed Four metal guide posts set mto four 
hole* equidistant from center post and vary 
ing in position according to si/e of prints 
—4 by 6 inch, 5 by 7 inch, and 8 by 10 
inih Prints 1) by 14 do not r< quire guide 
posts Bed and pre»sure lioard made of sra- 
soned laminated five ply wood '*4 of an inch 
thick, proof against warping. Overall meas- 
itrement of lu'd and pressure board 12 by 
15 inches. 


FbPkRsi #245 Photo Em.4rcih ($.19 50) 
Sold complete wilh //4.S anasiiginal 
lens mounted with ins diaphragm Mode) 
#250, same as #245, but 
wilb / 63 bus. $34 50. 
Feature*, combination 
condenser and opal illii- 
minaling sysleni inter 
rhaiigcabb, micro lever 
fociiHing, new nigalive 
carrier for use with either 
diiBl proof racial frame 
or glass, adjiisiablr metal 
mask eliminates need of 
separate masks and lakes 
negatives from miniatures up to 2yi by 
inches and intermediate sues, linear en¬ 
largement from two to eight times on base¬ 
board. larger on floor, polished sleil 36 inch 
rigid round post; machined parts accu 
raiely alined, large double ventilated lamp¬ 
housing Opeiales on AC or DC Accessories 
include filler ailachment, one 2.5-wall pro¬ 
jector lamp, control switch, eoid and plug 


LAtAYtTTt Hi-LO PhOTOJLOOD SwiTril 
($3.89)- Designed to prolong life of 
Photoflood lamps, leduee heating, and mini¬ 
mize glare for subject Takes up to four 
Pholofloods With switch on “high," ilbimi 
I nation normal; on “low,” lamps automat- 


BOOKS —~ BOOKS 

o 

r 

Amateur Photographers 

New Ways in Photography, by 
Jacob Deschin. Eminently prarlical 
from every point of view, this new 
hook eontains nothing of theory and 
nothing that the advaneed amateur 
photographer will not find valuable 
in one way or another. It cover* the 
whole range of amateur photography, 
diseussing sui h things a* trick pho¬ 
tography, photomunils, retouching, 
infra-red, and a number of other sub¬ 
divisions that will not be found else¬ 
where in ns ilear and eoneise a man¬ 
ner. $2.85. 

So You ^ ant to Take Better Pic¬ 
tures, by A. P. Peek A friendly, face- 
lo-face chat with the camera owner 
who has his developing and printing 
done at the photo shops, yet wants to 
know enough about his camera and its 
uses to enable him intelligently to 
utilize It to best advantage. Over 200 
pages, dozens of illustrations. $210. 

I’MVFRsAt I’HOlo Almanac AND Mar¬ 
ket Cl iiiE. How, when and what to 
photogiapli in order to make money 
with your e.inieni; where to sell dif¬ 
ferent types of prints. $1,00, 

Amateur Film Making, by George H. 
Sewell. A.R.P.S. Useful to the begm- 
ncr as well as the expert movie maker. 
Tells about films, cameras, exposure, 
film editing, story telling with the 
(iimera, and so on. Illustrated. $1.60. 

riitviPLiN ON Fine Grain, by Harry 
(.liamplin. A eoniplele hand-book on 
the entire subject of fine grain, in- 
rluding formulas and bow to com¬ 
pound and use them. $1.85. 

Photograpiik Hints and Gadgets, 
by Fruprie and Jordan. How to make 
all Linds of photographic accessories; 
from film clips to cameras to light¬ 
ing equipment, and so on; 250 articles 
and nearly 500 illustrations. J$3jb0. 

Portrait Photography, by H. Wil¬ 
liams. Fundamental prineiples of 
romposition and lighting, paving the 
way to salisfaelory results in this 
PBTlRular bronrh of photography. 

Photographic Enlarging, by Frank- 
Rn I. Jordan, F. R. P. S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, many of them salon- 
winners, show the value of correct 
technique. $3M. 


Prkcs Oi'OTFD Include Postaok 


IT e Can Supply Any Photographic 
Book in Print 

Scientific amemcan 

24 West 40lli Street New York CHy 

mOKS_BOOK! 
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No^aa! buy famous cameras 

ON CREDIT 


Tin. Pay_ 

NaM<W lAnugA Cammnhl CrtM Ca. 
mm t COOOIAAM • l« S. lOWi H.. Ptilla 


When you wrile to advertisers 

T)ie Kriit/ir nlll appm laic II If )mi 
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JACOB DESCHIN. tonduclor «/ our "( amera Angles' department, uidl 
ansuer in these lolumns questions of general interest to amateur photog¬ 
raphers if an answer is desired by mad, enitose a stamped, addressed 
enielope. Queries should be sperifie, but Mr. Deschin lannot undertake 
to draw lomparisons between inanuitu tiired prodnets nor to advise on 
the purehasc of equipment or miilirials -'IFic Kililor 


Q. I am in ihc markol for a 95niir. 
camera and would like }our unbiaHcd 
opinion on ihe following: I lia>e nar¬ 
rowed the field doMn to include three 
cameraa, two with C^mpur phutlrra In 
1/SOO of a second and the third with 
focal plane shutter speeds to 1/1250. 
The first two are equipped, respectively, 
with an //2 and an //2.9 lens, and Ihe 
last with //2.8 lens. All have eoupled 
range finders. 1 would like to lake pic¬ 
tures under adverse conditions, inelud- 
ing indoor and night shots. 1 would ap¬ 
preciate your comparison of the three 
cameras, including the following: .Shots 
possible with //2.9 lens and its limita¬ 
tions, quality of lenses, advantages or 
disadvantages of the two kinds of shut¬ 
ters, whether 1/1250 of a second can 
be used with an //2.8 opening. 1 would 
also appreciate the names of better 
quality cameras in Ihe same price class 
and also the names of enlargers.— 
S. J. S. 

A. It would need a .Solomon proaur than 
he of the Bible to tell a man what camera 
be should buy, so many art the variables and 
so much depending on the individual’s re¬ 
quirements and hi.s personal lame li seems 
to 118 that probably the best adviser on this 
store IS Ihe local photographic dealer. Usu¬ 
ally be has no axe to grind, he sells all kinds 
of cameras and he would just as soon sell 
you ihe one as the oilier Let him give you 
the binefit of his experience, based on his 
eontact with the many persons to whom he 
has sold cameras in the past Tlic three 
cameras you mention all have their good 
points and all will make good picuius onee 
you learn how to use them. 

Pictures under adverse lighting conditions 
may be taken with any lens provided you 
allow enough exposure Even moderate snap¬ 
shots can be made in poor light if this light 
is sufficiently close to the subject and your 
film IS of the “super” type. Under certain 
“adverse” lighting conditions, even a lens 
of f/lS speed will be inadequate. 

On the question of lens choice, see our 
reply to J.G.B, June issue; the //2 you 
refer to may possibly have a little “edge” 
on the others. If very high shutter speeds 
are what you want, you will find the focal 
plane shinier preferable on this account. 


Many prefer the Compiir hecause it has a 
iraditioii of reliability Nevertheless, some 
of the highest priced and most efficient in- 
siriiments on the market today have focal 
plane shullers and are none the worse for 
hfinp so eiiiiipped. The use of very high 
shutter speeds is entirely a matter of the 
amount of light available for photography 
and the sensitivity of the film emulsion in 
your camera. Therefore, a 1/12.50 exposure 
at // 2 8 or even smaller stop is entirely pos 
siblc; generally, the necessary light volume 
will he available only when shooting out¬ 
doors on a bright day. 

As to your last request, you may find ihf 
answirr by making a lour of the phoiographir 
shops or by writing to the manufacturers 
and dealers whose advertisements appear in 
these columns. 

Q’ 1.—1 have read slatcmrnta of cer¬ 
tain professionals who mentioned that 
they had honghl a Contax and had it 
thoroughly cheeked by Carl Zeiss be¬ 
fore they went to work with it. Does this 
mean that some lenses of the Sonnar 
//2, 5cm speeifications, for instance, are 
capable of better results because of the 
greater accuracy in manufacture? If so, 
will Carl Zeiss cheek any purchaser’s 
eamera, so that he may feel confident 
that, from the equipment sUndpoint, 
Toni Frissell has no better chance of 
getting m sharper negative than him¬ 
self? 2.—Is there ,any possible way of 
oKtaining a sharper projected image for 
enlarging than using my Sonnar //2, 
5cm lens in the Magulphot enlarger? 
Is there meant to be any adjustment on 
the light source in this enlarger, or is 
it fixed? Have you ever seen a direcA en¬ 
largement made from any SSmm neca- 
tive to the tremendous sice of Toni 
Frissell’s exhibit prints? Even consider¬ 
ing intermediate negatives, bow is it 
possible to preserve such hair-line de¬ 
tail? And where did the grain go? 4.— 
Who makes the enlargements fop the 
Zeiss and Leica exhibits?—H. W. E. 

4. 1.—Carl Zeiss or any other company 
will gladly check the accuracy of a camera 
lens for the mere asking. The reason a pun 
chaser des,lret a «dieck-up is due to tjie natu¬ 
ral-feeling that a Camera handled on a store 
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counter, perhaps dozens of times before the 
actual purchaser came along, may have been 
slightly mishandled by inexperienced hands. 
A professional photographer must bo sure 
of results from the start, particularly if he 
IS about to undertake an important assign¬ 
ment. Even if he wishes merely to try it 
out for a while before actually getting to 
work with it, he wants to be certain that 
he IS starling off on the right foot and that 
if there is something wrong with the results. 
It is probably due to his unfamiliarity with 
the workings of his camera. Provided you 
operate the camera properly, your negatives 
will he just as sharp as those made by Toni 
Frissfll or any other experienced profes¬ 
sional worker The lens that you get with 
your camera is not a whit better or worse 
than a .similar one furnished to Toni Frissell. 

2 —The sharpness of the projected image 
IS governed by the precision with which you 
focus the image on the easel and your Sonriar 
will give you this sharp image if you focus 
carefully and accurately. The light source 
IS adjustable as to distance from the nega¬ 
tive holder 

3 —We have seen prints of this sire and 
even much greater made from a single 
il.imm negative. The preservation of detail 
and the lack of visible grain are due entirely 
to good processing throughout, from the de¬ 
velopment of the negative to the final print¬ 
ing We have it on the word of the Zeiss 
people that the Frissell enlargements were 
made directly from the .35mm negative and 
that intermediate negatives were not used. 
In fact, they add, direct enlargement is one 
of the chief contributing factors to that pres¬ 
ervation of detail and tone gradation which 
you admired. 

4—The enlargements for both the Leitz 
and the Zeiss exhibitions are made by the 
individual photographers themselves The 
possible exception is m the case of duplicate 
prints for traveling exhibitions or when the 
company has acquired a negative as the re¬ 
sult of a competition or otherwise. The large 
murals are naturally made by an outside 
finisher because the average photographic 
worker does not have, the facilities for turn¬ 
ing out prints of this sire. 

Q. I have a Rolleieord //3.5 and 
would appreciate advice as to what lens 
opening and distance to set for fixed 
focus exposures.— W. L. P. 

A. If you will set the distance at 10 meters 
and close down the lens diaphragm to f/11, 
everything will be in focus from five meters 
—that is a little over 16 feet—to infinity. 
The stop //16 will give you a still deeper 
field of focus, namely, a little under 12 feet 
as the closest distance when the meter scale 
is set at about seven meters. 


0‘ I recently constructed a small 
print dryer similar to commercial dry- 
ert, topped with a carved chromiam 
plate and covered with a removable 
piece of canvas. Heat is supplied by 
two 100-watt electric lighu in the inter¬ 
ior. The dryer worka well when ferro- 
typittf glcMsy prints, but eauoM matte 
prints to svrinkle all around tlie edges. 
Is there any way that this wrinkling can 
be remedied? The first batch of prints, 
by the way, mtully doe* not wrinkle, 
km the foUmring batehea do.—W. H. B. 

A. Application of too nrach heat is prob¬ 
ably the maon for the.wrinkling of the 


edges of the matte prints. Since the first batch 
of prints does not wrinkle, it is suggested that 
you attempt to determine the approximate 
temperature at which the first batch was 
dried and try to maintain this heat, as nearly 
as possible, for the succeeding batches. 


NIKOR 

Airti-Fi^ Stainless ^ted 


Q. Is there any difference in per¬ 
formance, other factors being equal, 
between'dlltcrs of the stained optical- 
glass type and the gelatiii-cemented-in- 
glass type? Cemented gelatin light fil- 
lera are frequently described as being 
available in A glass or in B glass. Just 
what is the difference between A glass 
and B glass? What, in a practical sense, 
is the importance of this difference in 
general photography?—^J. A. B. 

A. So far as performance is concerned, 
there is practically no difference between 
the stained optical-glass type and gelatin- 
between-glass types of filters. The principal 
difference lies in the fact that inasmucli as 
in the one case we have a solid, colored 
disk of glass, and in the other we have a 
piece of soft gelatin between two protecting 
cover glasses, the latter is obviously sus¬ 
ceptible to certain iiazards from which the 
other is free. Among these hazards one roust , 
include llie facts that the latter may not be 
ixposed to the sun for too long a period, 
must not suffer too great pressure, and must 
generally be given greater care than the 
solid glass type The A glass consists of so- 
called “optical flats,” of the highest quality 
but too cosily for general photographic use. 
The B glass filters are the most generally 
used and are satisfactory for regular photo¬ 
graphic purposes. 

Q, Will you please give me what in- 
formation you have on the subjeet of 
enlarger adapters for conventional cam¬ 
eras? I am informed that such an adapt¬ 
er, when properly adjusted upon the 
ordinary camera, with bark removed, 
yields quite latisfartory enlargements. 
The camera lene, of course, serves to 
expand the image and, for this reason, 
the cost of the device ia relatively low 
in comparison to the prevailing prices 
of regular enlargers.—C. W., Jr. 

A. There are available such enlarging at¬ 
tachments, permitting the owner of a camera 
equipped with a reifiovable back, to con¬ 
vert his camera into an enlarging outfit by 
attaching the enlarger housing unit and nega¬ 
tive holder. The projection of the image is 
usually horizontal instead of the popular 
vertical arrangement employed with regular 
enlargers. The cost of such a unit is con¬ 
siderably lower than that of a regular en¬ 
larging outfit, but it is significant that these 
units are not especially popular, workers 
generally preferring the complete outfit ra¬ 
ther than an adapter. 

Q. 1 would like to learn kow to de¬ 
velop my own pictures. Could you give 
me a list of wkat I would ne«d and di¬ 
rections?—J. N. 

A. A number of developing kits ate avail¬ 
able containing the necessary equipment and 
supplies for developing negatives and making 
prints from them. These kits also include a 
short explanation of the photographic pro¬ 
cess and directions for developing and print¬ 
ing. In addition, it is suggested that you 
obtain a copy of an inexpensive elementary 
handbook, which your dealer can supply for 
25 or 50 cents. 


TANKS 


NEW ADJUSTABLE MODEL 
for Cut Film and Film Packs 
from 2V4 X 3V4" to 4 * 5" 

Here ie the edjustable developing tank for which 
thoueende of eenoue cemere workere have been 
waiting This new NIKOR takes up to 12 cut 
film or film peck nagetivei from 2% x 3H" 
to 4 X 5" or postcard size. Quickly adjusted for 
any apecific tiie film Film le inserted easily in 
complete darknest without danger of buckling 
or scratching Requires from 24 to 16 os. of 
solution, depending on siic of negative. Made 
entirely of welded itelaless steel. Easy to heap 
•petleeely clean Price, 

complete, only $11.SO 


Model IS Nikor Steinlasa Steel Teak 

Othar Modols for All Roll Rhn 
from 35 mm. to Postcard Sbo 


He. I Hiker, for V P (127) film $5 75 

4e. 2 Hiker, for 2^x3^;" or 6x6 cm (120) $5.75 

4e. 4 Hiker, for SMiXlVi" (116) Blni $5 75 

Its. 5 HIksr, tor 113, 126. 60. EG or FO $7.50 


Extra Bools, any size $2.85 each 

Hikar Print Paddio asd Stirrtni Rad SOo 

Ask your doaler to show you gomiluo Ntkor Producta 
—the original and only daylight developing tank 
made entirely of corrosion proof atalnloas steel 
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Our Book Corner 


in for sonic slraighlforward criticism. Long 
folding graphs are included to show 100 
>ears of economic progress and 150 years of 
real-eslHle aelivily. From these the author 
draws important conclusions regarding our 
democracy (85 pages, 5*-^ by 8'/<2 inches.) - - 
$160 postpaid— F. 1) M. 


Book Department of Sci- 
entific American is conducted, 
with the co-operation of the Edi¬ 
tors, to make available for you a com¬ 
prehensive book service. Each month 
the Editors select and review in these 
eoliunns new books in a wide range of 
scientific and technical fields. In addi¬ 
tion, they are ready at all limes to ad¬ 
vise you regarding the best available 


books on any subject. You are in- 
this service freely. 
Book Department wihat 
kind of books you want and you will be 
furnished with a list of available titles, 
including prices. When inquiring about 
books, please be specific; renicinber 
that we can be of the greatest help onlv 
when von tell us just what you are look- 


MEN, MIRRORS .AND .STARS 
By G J.du-artl Pemlrny 

A new edmon of a book whuh many 
amateur telescope makers puichasrd 
four years ago when it hrst appeared, b<- 
cause of its large eoiitenl of elenoiitary 
background about telescopes and of lore of 
professional lilescope makirs of the past. 
Chief addition now is a cliaplir on the 200- 
ineh telescope. (341 pages, 5’,i by 8 inches, 
78 illu8(rations )—$3 10 postpaid—.4. 6 / 

WHAT SNAKE 1'' TllAT'- 
By Roger Conanl and U illwm Bridges 

A COMPILATION of careful descrip¬ 
tions of the snakes of the Lmted Stales, 
illustrated with numerous beanliftilly mad< 
line diawings to show types of stales, head 
structure, and body markings of the snakes 
discussed This would bt, in our opinion, a 
perfect reference book to carry away on \a- 
canons. Complete indi x, a treatment for 
snake biles, and a brief snake dictionary aie 
ineluded (163 pages, 5Vj by 8 inches) — 
$2 10 postpaid —F. I) M. 

YOU’RE THE DOCTOR 
By I'lclor Hciser, V D 

D r lleiser, aiithoi of ‘‘An Aineiicuii 
Doctor’s Odyssey,’’ now gives ns a 
thally, reminiscent, aneednial book on foods 
and how they afitti us, likiwise on wavs of 
living, together with the wins Absorbing 
reading and full of common-sense health 
information (300 pages, S'C' by 8 iiichts f 
—$2.60 postpaid — 4 C I. 


I IFELIKE PORTRAITURE Mini 
YOUR CAMERA 

By W. H Doering Trnnslaled and ndapted 
by L. A. Leigh, F.R P S 

A COMPREIIENSUL wolk on whai is 
probably the most imtHirlani subject 
type in all photography, this book lakes the 
leader on a practical lour of all the impor¬ 
tant aspeels of poilruilure ll tells linn what 
differentiates the snapshot portrait from the 
more exalted types It classifies cameras and 
I xplains their speeial usefulness in this field. 
A valuable section is that devoted to lenses. 
There is also helpful giiidame on the sub¬ 
jects of selecting the proper negative ma¬ 
terial, development, retouching, paper, eom- 


jHisiiion and It miming, and tin mounting of 
llie finished pirliin A In Ipfiil index, many 
fine illiislraiions, and lighting diagrams plus 
good readable txpe maki lliis book w<Il 
worth any amateur’s moiiiv • 108 pagis, >8 
photographs and maiiv diagiams, 6 by 8'j 
imlns )_$210 pn-ipaid- I D 


POISONOUS PI ANTS or 1ME 

UNITED s’IAIFw 

B\ if niter I otirtid Miien'*! htr 

P I ANTS raiising pmsoniug when lalin 
or bv (oiilail oi bv mxliauiial injury to 
man and animals ait trtaied by name, de- 
sriiplion. dis|riliutioii. ami liabilal, also at 
toiiliiig III lliiir poisiinoiis priiicipit, tondi- 
lious of poisoning, symptoms, and -onn limes 
by lenn dy, in this ri ft renee book ll incliitles 
ntimt roils full-page diawings of the plants 
and ibeir parts (266 pagis, .‘j'j by 8,'j 
indies, 75 illiisliations t—$t()0 posipjid — 

A. 6. / 

AK(. MLLI)1N(. IN 1)1 s|(,N. 

MANUFAf I L’RF AND ( ONsfRI ( TION 

} dned h\ The James h Limoln Art 
ll tiding hiiindation 

R EPRESENTINC. a eompilalion of pa¬ 
pers submilled in tin rect nl rompeli- 
lion sponsored by The James F I iinoln Are 
Wt hliiig Foundation, this voliimi is amaz¬ 
ing in si viral ways ll^ wealth of material 
mav be nolid by its total of 1408 pages The 
papirs Teprinletl or condensid ibirein dis- 
I iiss the prariital aspirts of wtidmg, the 
gital savings effiileil by Us use, and iii- 
ginioiis soliitionh to lonsiruelion problems 
that have bien acliiallv inrounlend by the 
intrants m the <nmpetitmn Hundreds of 
drawings, photographs, labbs of tosis and 
sjiicifii at ions, anil malhemalie ealiulalions 
aic included ’Ihis could become a hible for 
all those interested in weliling 11408 pages, 
6 by 9 inches, bmp leatherette I—$1 50 in 
United Stales, $2 00 dsewhere.—F. D. M 


YOU AND YOUR MONEY 
By C. Donald Dallas 

C OMMUNISTS wtll not wish to read this 
volume by the President of the Riven- 
Coppei and Brass Company The author dis- 
fiisscs logirally and. wt think, more objec¬ 
tively than would his oppoiitnis, the question 
of lapildlism and industry obtaining in this 
roiiniry today. Naturally, communism comes 


MAHAN 

By Captain W. D. Puleston, U. S. A'. 

T he writings of no American militaiy 
man have influenced the world’s military 
tallies so greatly as have those of Captain 
Alfied Thayer Mahan, United Slates Navy 
The naval academies of the world still study 
his books on naval strategy, and il was these 
that strongly infliieneed the naval building 
arliviiiis of world powers before the World 
Mur His writings were indeed carefully 
Sf.imied by all naval students whether they 
appiared in book or magazine arliele form. 
(S-yiral of bis articles appeared in .Scienti¬ 
fic Ameriran ) 

'I lit present biography—by a former Direc¬ 
tor of Naval Intelligence, and, inridenlally, 
a ronlnbiiling editor to Scientific American 
—is a sympalbeiic and compillmg story of 
the life and work of this man who is too 
little known to the layman. It miglil be 
aptly cliaraeleri/od by a rhaplcr heading 
mar the lomiusion, entitled “Mahan’s In- 
fliienie on History’’—(380 pages, 6 Aj by 
9'j iiiehes, 16 illustrations, bibliographv, 
ind.x (—$410-F. D M. 


PRfSS PIIOTOC.RAPHY MTTII THE 
MINIATURE CAMERA 
By Dunne Fealhcrstonhaugh 

A M'ORKING press photographer with 
many years of experience in the field 
and no prejudices lo handicap him, tells 
the amateur how he may turn his spare 
lime into spare dollars by making pirtiiris 
for llic press. The book is completely practi¬ 
cal and lakes in as miirh of the field as will 
Ih- useful lo a beginner. The book is well 
illustrated but lacks an index. (159 pages, 
'>’'!> by 8 inches, 25 pholographs.)—$2 10 
postpaid—/. D. 


ITS MCE TO KNOW PhOPI.E 
EIKE YOU 

By Harry Walker Hepner 

A nother of the recent spate of sueeess- 
L fill books on getting along with other 
people, and most interesting reading il is 
Objerlively described, however, most of thi 
reewmmended methods amount lo being two- 
faced, using subtle flattery, saying insincere 
things, and being all things to all people as 
the occasion seems lo call for, but there is 


can auppl}- our readers with any 
'a. of the books reviewed in this de¬ 
partment. Prices quoted include do¬ 
mestic postage. Foreign prices arc 
necessarily higher due I ' 
shipping charges. 
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overwhelming evidence that it works—what | 
fools these mortals be. The book also con¬ 
tains honest advice on becoming socialized. 
(172 pages, 5 by Vh inches )—$1.60 post¬ 
paid —C. /. 

molding and casting 

By (.arl Paine Clarke 

C RAFTSMEN, criminologists, dentists, 
artists, pattern makers, and others 
whose vocations or avocations make desirable 
a broad knowledge of the materials and 
methods of molding and casting, will find in 
this book a mass of material, much of which 
heretofore has been carefully guarded as 
■'trade set rets.” The content covers such 
phases as making molds in plaster, sulfur, 
wax, and so on, how to use them for various 
purposes, and how to cast with them (.308 
pages, 6V) by 9M, 69 photographs and draw¬ 
ings )- $4 60 postpaid—/I, P P 


WEATHER 

Ry (rayh Piikwcil 

A n i lenii niary, popular trtalisc on weather 
L loie, especially in the West. Not a text¬ 
book. (170 pages, 9 by 11 Vi iiuhes, .59 large 
and beautiful illiistralions of clouds and 
Ollier phenomena )- $.1 lOfiosipaid — A.C.I. 

PROTECTIVE COATINGS FOR 
METALS 

Py R. M. Rums and A. t Sihuh 

D esigned for those who have problems 
oi protection, this volume is not a 
niamial for the production of protective coal¬ 
ings. It IS an exhansiivc work covering the 
evaluation, application, and methods of test¬ 
ing of mi lallic coatings, paints, and niiseel- 
laneoiis coatings. The mechanism of cor¬ 
rosion and surface preparation are also dis- 
eiissed in relation to protective coatings An 
American Chemical Society Monograph, 
well illiisiraled and indexed (407 pages, 6 
by 9 inches )—$6 60 postpaid—/. R P. 


FROM HEAD TO FOOT 
Ry Armttage V hitman, M P 

A n orthopedic siirgixm of long expel lenee, 
^ consultant at the New York Hospital 
for the Ruptured and Crippled, sets down 
in deal, readable, understandable form just 
the background of information, chapter by 
ihapter, about cases involving the foot, bow¬ 
legs and knock-knees, curvature of the spine, 
(•ingeiiital deformities, infantile and spastic 
paralysis, fractures, osteomyelitis, joint in¬ 
juries, tuberculosis of the bones and joints, 
low back pains, physiotherapy, operations, 
which he might explain orally to a layman 
(bent or client’s parent of obvious intelli¬ 
gence in the course of an hour’s serious 
eonsiiliaiion (262 pages, SVa by 8 inches.) 
—$2.60 postpaid.— A. C. 1. 

FORGING PRACTICE 
Ry Carl 0. Johnson 


The Editors Recommend 



For Sale by: 

Scientific American, 24 West 4(hh Sireei, New York City 


A PRACTICAL treatise on hand forging 
of wrought iron, machine steel, and tool 
steel; drop forging; and heat treatment of 
steel, includiag annealing, hardening, and 
tempering. (136 pages, SVa by 8Vj inches, 
121 illustrations.) —$LM, postpaid.— A. G. I. 
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lELESCOPTlCS 


A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 


JT amateurs- perhaps btrause of the lime 
and accessories needed, but largely, it is 
suspected, because m earlier years when 
amateurs regarded optical work with awe 
and mystery a tradition that objeetive lens- 
making was very advanced work beeame es¬ 
tablished and has not yet been scotched 
Yet, whenever someone who has made one 


Figure 1; Garrison and refractor 

writes to this magazine, he never mentions 
any especial history of trials, tribulations, 
and headaches The job, with its four sur¬ 
faces to work, IS a bit tedious, and prob¬ 
ably should not form the beginner's maiden 
optical work, but for all its tedium it is 
not more difficult than reflector making 
The working tolerance, in fact, is not so 
close. It 18 siispecled also that in earlier 
years many who dared not tackle a refrac¬ 
tor convinced themselves, because of this 
fear, that the reflector was superior But 
most persons who are honest with them¬ 
selves and who know both instruments do 


not say this Each type has its superiorities, 
one superiority for the refractor being much 
steadier images 

In Figure 1 is an 8" refractor made by 
H. P Garrison, R.F D 1, Oceanside, Galif, 
working from the very detailed instructions 
by Ilaviland in “ATMA”, the companion 
volume to “Amateur Telescope Making’’ 

“The objective lens,” Garrison writes, 
“was made from a pair of Chance Brothers 
hard ciown and dense flint, ground to a fo¬ 
cal length of l.M", or //16 7.'> I spent much 
time regrinding and polishing fivi- times, 
but 1 ihd not mind that because I was learn¬ 
ing all the time Now 1 have a lens that will 
stand 75 diameters’ magnification to the 
aptiturc inch when the seeing is good, and 
1 feel 1 am very well repaid for the extra 
work 

“The mounting is made from Chevrolet 
truck parts, steel pipe, and boiler plate, and 
the axes are mounted on hall hearings The 
lube IS of 20-gagc galvanized iron 8Mi" in 

“The moimting works very smoothly but, 
in the wind, as shown in the illustration, 
taken before a 14' by 14' rmifless observa¬ 
tory with 6' walls was erected, it was very 
shaky 

“The cell. Figure 2, is made of aluminum 
cast in one piece, and is held in place by 
means of brass clips This permits removal 
of the lens without disturbing the adjiist- 


X* neighboring tree, as shown in Figure 3, 
stands the huge, 137’ dome for the 200" tele¬ 
scope, atop Mt Palomar, California, with 
the great mounting inside practically ready 
to receive the big mirror next year This 
artistic photograph was taken by Ted Wat- 
terson, official photographer at Mt Palomar 
Figure 4 is a l/340-8cale replica of the 
same great dome, cast in brass and alumi¬ 
num by Fred Ferson, 404 Reynoir St, Bi¬ 


loxi, Miss , author of the chapter on mold¬ 
ing and casting in “ATMA” The patterns 
were made by Russell W Porter and pre¬ 
sented to Ferson, a friend. Ferson then 
poured the castings, machined them, and 
liiiished them to a degree of neatness that 
makes of this replica a most attractive desk, 
or other, ornament—suitable also for adap¬ 
tation as a cigaret humidor, ash receiver, or 
other utility Ferson hopes to install in some 
of these replicas a model of the 200" tele* 
scope itself, if there is enough demand. 

The base is 8Vi" in diameter, is made of 
brass, weighs about six pounds and is let 
tcred “Two-hundred Inch Telescope Obser¬ 
vatory A D. 1040 " This brass base includes 
an integral standing collar part reaching up¬ 
ward as far as the bead seen above the en¬ 
trance doorway The upper portion is cast 


f tp /P' 



Figure 2. The rlip-attarhed cell 

in aluminum, contrasting attractively in hue 
with the brass base, and consists of a hol¬ 
low spherical dome 5%" in diameter, to 
which an accurate replica of the shutters is 
attached fixedly. This upper portion may be 
rotated, as on the original, also lifted off to 
get at the interior, which is machine-fin¬ 
ished. 
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Sli«n>>eydl 4K»nfNiiMoiu will reveal that 
the entranoe tloor in Figure 2 differ* from 
that in Figure I, the ori^naL These, how¬ 
ever, are different dowa and on different 
sides, the door in the replica being the huge 
one ior the introduction of the big minor 
and the other merely for the introduction of 
the astronomers. 

In Figure 5 are two lesser items cast by 
easting-enthusiast Person. The larger is a 



TINSLEY LABORATORIES 

Supplies for the Amateur Telescope Maker 

Plate and Pyrex Kits; Ramsden, Hnygenian, Orthoscopic, and Solid Oculars; 
Rack and Pinion Eyepiece Holders; Prism or Diagonal Spider Systems; Rough 
Cast Mirrors, Cells and Mountings; Silvering and Aluminizing. 

Send 6 cents for large iUtutrated catalog 

Astronomical Telescopes and Equipment 

Portable and fixed instruments for private and professional observatories, both 
reflecting and refracting. Finished mirrors, lenses and mountings. 

IFrile for complete specificaliont and prices 
203S ASHBY AVENUE BERKELEY, CALIFORNU 


„„ 5; “Mirror Maker"and “Nut 

,i4 ounce brass plaque, 5" by made from 
a pattern by Porter who, when visiting at 
Person's home, poured plaster of Paris into 
a metal ring and with his jack-knife quickly 
whittled in has rebel in the soft plaster the 
tartoon of the “Mirror Maker” sweating 
and straining at his work of prebminary 
polishing. The smaller piece (32 ounces) is 
a brass “Telescope Nut” peering into an 
(yepiece from an awkward seated position, 
and was cast by Ferson from a pine pat¬ 
tern whittled out by Porter. The two photo¬ 
graphs on page 337 of “ATM A” show Per¬ 
son with Porter smiling at the camera. 

S TELLAFANE'S annual convention or 
informal gct-logelher of amateur tele- 
seopc makers and astronomers will be held 
atop Mt. Porter, near Springfield, south¬ 
eastern Vermont, on Saturday, July 22, All 
having interest in astronomy or telescopes 
may come freely and bring families, friends. 
They will find about 200 others similarly 
afflicted (that is, telescopilis, families) sit¬ 
ting on grass or hard outcrops of Vermont 
Jurassic schists ready to swap chin-rousic 
about telescopiics from noon to six. Then 
(omes supper en masse in a big circus tent 
'about a dollar). At dusk, reports and 
''peeches by amateurs from hither and yun 
begin and wear on till all are unconscious, 
following which those who revive may slay 
all night, using Stellafane’s telescopes and 
those brought by visitors—bring yours. 
Good parking Places to camp. Bubbling 
spring. Scenery. Air. Not a mosquito. 


J. Tombaugh of Lowell Observatory, de¬ 
scribed his sun telescope; a 12" mirror, uii- 
silvered, a right-angled prism with diagonal 
face turned directly toward the mirror, thus 
diverting some 93 percent of the light away 
through the other faces, and a pair of 
smoked glasses worn by the observer—the 
overall reduction in these three cutting the 
solar light to 1/7500 strength and thus per¬ 
mitting comfortable study of the solar sur¬ 
face. ]b April of the aome year D. Everett 
Taylor told how to make a Herschel wedge 
of the gmiend kind described by Bell, in 
"The Tdescope," for use on Sun, Moon, and 
Venn*, this being an attachment' between 
teleapope and* eyepiece dpi^gned to divert 
or tbtow away % percent ^ tbe Rf^t by 
means of a thini wedge-ritaped riUptical 



REFLECTIMG TELESCOPES 

Pierce made Theoretically and mechanically right, 
with portable mount, ready to use. 6", $125. 
RlfJHKST FIELD EYEPIECE 1.14" efl, .92" field, $6.50. 


VERY SPECIAL. All-Inclusive telescope kits. Proper 
glass, clean abraaives In tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI¬ 
AGONAL. complete Instructions. 4”—$4(K), 6"—$6.00. 
_ Without Eyepiece and diagonal, 4".^8.00, 6"—$5.00. 

Free lest of your mirror. Write for catalogue of supplies. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 
John M. Pierce o 11 Harvard Sl • Springfield, Vermont 

-BVBRYTHING FOR THE- r~— -- 

AMATBim nuuKora MAKBii SurfflCB Hordened 

PMciaion WorkBOMbip, Good QusHty, A ■ B B ■ m. ■ ■ V 

Bsd. Gusrmw. ALUMINIZED 

KlTSo-Oim SPECIALTY rsa-**—. 

4" $2.95 PTiK. $4.00 COOtlBqS 

4" . . . 3.75 PYRIX. 5.50 are iinirormly superior to rellertlvlty and ID- 

#» X gn pyoix ■ 00 prove the perforinanre of telescope mirrors, 

■■ ■ .;■« «•»•>»»•»- '••“vra mlrrots, rsnse 

10" . 9.75 PYREX .. 13,75 finder mirrors and other optical front surfsi e 

OTHER SUES PROFOBTIOHATELY LOW mirrors 


ALUMINIZING chrom 


'—*2.50 «"—*3.50 10"—*5.( 

Other Sizes rroportlonately Priced 
MIRRORS TESTED FREE OF CHARGE 


WORTH *S.OO. SPBQAL PRICE *4.00 
auRRORB ALL ailES. MADE TO ORDER 
PRISMS—EYEPIEOES—ACCEaSORIEB 

FREE rtftsloe Ttlrteftp^Ht 3/ferwcsars, Slnecetarl. 
Initrmitlm for Tdriroac Malclll#, 10« 
PREOSION OPTICAL SUPPLY CO. 
loot B. 165rd Stieet New Ye* City 


C. C. YOUNG 


BUILDER’S LEVEL 




KITS OUR SPECIALTY 

4" kit 5 2.93 Pyrex *1 4.23 

6" kit 3.75 Pyrex 5.50 

8" kit 6.73 Pyrex 8.50 

10" kit 9.95 Pyrex 13.95 

12” kit 14.73 Pyrex 24.00 

Kits contain 2 glata dlact, 8 gradea of abraaivst 
(fewer do not inaure an optically perfect aurfacc), 
reugo, pitch or beeawax, and inatructiooa. 


I In. duum, me* Uagfaliaw-Ava.. New TerS, N. Y. 
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P ORTABILITY around a yard bti( n« 
farther is often desired in a telescope 
and the two shown here were designed for 
that purpose; they are mounted permanent 
ly on whei Is The one at the left is a 6" 
refleeting instrument huilt hy Robert M. 
Peterson, 455 Seminole St., Oradell, N J., 
apparently with cart nr perambulator wheels 
as Its base The mnuiiting is the regular 
double yoke type, whitli is vi-ry easy to 
build and very solid The lube shown is 
oetagonal, made of wood, an exielleut sub- 
slanee for a leh scope tube—betlei, many 
think, than melal because a slow Iransmillei 
of the heat effects which deteriorate optical 
images 

The 9" reflector at the right is far heavo i 
—700 pounds Here the only desiie wa' to 


Dept. S./1. 7 

C. P. Goerz American Optical Co. 

317 EAST 34tli 8TBEET NEW YORK 

T«l«scop« Makars—Attantion! 

Our mirror and lens coirection 
guaranteed or your money back 

Y^ur mirror /«< 

ROBERT R CARTER 
2129 SpAutdmg Av«au« Barkaievs Calif. 

When you write to advertisers 

The Kditor will apprerlete li If you 
will mcntliin that you s.iw It In 

N4'IR,%TIFir AMKItll AX 


BINOCULAR & TELESCOPE SPECIAL 



Peterson and his portable mounting 



ASlEaiCAN AOlUSTABLE TEtESCOTES 


THE OBSERVER'S 
STAR ATLAS 


Observotions of the Planet Mors I 


The Unit Sky Map with Case 50c 

H. B. WEBB. 925l,l73r4 St. Jamties, N. V I 




paths IrMug 11 rnend, 40 t.ooper M., lor- 
rington, Conn, is the maker of this inslrii 
ment. Till tube is square and built of angles 
and welded hands—very rigid Where a 
mirror is in the open, es this one is, a pan 
of cloth sleeves may be slipped lemporanlv 
over tilt erif)^—say, if your neighbor turn' 
on a bright light nearby, for stray light 
makes liouhle Tins parlnular telescope hs' 
a Teleehron motor diive in right ascension 
blit the beginner may safely forget this re 
fincmeni Howevi r, he may well study the 
cleanness of this put e of workmanship 


[Continued from preceding /laget 
8 or 10 degree, plate glass prism 

Alan C.ee, "ATMA” p 320, a cadet at llu 
f'nited ‘'talcs Military Academy, Wc'i 
Point, N Y, in rummaging round the pre 
vioiisly unused but recently rehabihlati'tl 
observatory iheic, ran across the item shown 
in Figure 6. an old polarizing diagonal of 
considerable vahu. and at our invitation lie 
destribes it as follows. 

“A diagonal employing the principle of 
polarization by reflection to cut tiu Sun s 
light and heat down In a minimum witlioiii 
cutting the aperture (sec Bell, “The Tele- 
seope”, pp. 167-81 gives beautiful colorless 
views of the Sun The following is a descrip 



Figure 6: The polarizing diagonal 


lion of snrii a diagonal fprobably made hy 
Alvan (laik about 1880) as used on a 12" 
refracloi of 180" focal length at full aper- 

“Tlie construction of this diagonal is very 
simple, ft consists essentially of three wedge 
(Hersthel) prisms, two of which arc so 
moiinied that the incident and reflected 
rays to each make angles of about 57 de- 
glees with the normal to the reflecting siir 
fates and ihiis are plane-polarized. The third 
wedge IS miended to increase the available 
light rang! and to get a favorable observing 
posiiion, anil is mounted just in front of the 
eyepiece like ail ordinary diagonal. Figure 
7 shows the arrangement schematically, and 
Figure 8 as it appears in use. The tubes of 
the diagonal are of brass, soldered at the 
necessary angle. The two separate parts of 
the diagonal—the lower part A, (Figure 7) 
carrying one prism and attaching to the 
'scope, and ihe upper part C carrying two 
prisms and the eyepiece—rotate with respect 
to each other about the short connecting 
lube B. This rotates the planes of polariza¬ 
tion and thus controls the ainonnl of liirht 
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Figure 8; Diagonal on 12" refrartor 


passed on to the eyepiece and eye 
“For minimum light,” Gee continues, 
“tube C would be perpendicular to tube 
A, as shown in Figure 6; for maximum 
light they would be parallel, as shown in 

“The wedge prisms in this particular 
diagonal are mounted against soldered 
shoulders in separate pieces of tubing that 
slide into the soldered lubes forming the 
angle. This simplifies construction and al¬ 
lows removal for cleaning, 

“The angle the wedges must make with 
the incident ray is a function of the index 
of lefraction of the glass used The equa¬ 
tion, tangent where 0=:lhe angle be¬ 

tween incident ray and normal, and /i= 


Figure 9; The diagonal dissected 

index of refraction, gives the exact Vi 
of the angle. For ordinary glass (;u=l 
approx ) the angle is 57°. As ail the 


(ver, if a particularly light oi dense glass 
IS used, the exact angle should be calculated. 

“Silvered surfaces or the like will not 
polarize by reflection, although colored glass 
will Black glass can be used in place of 
wedge prisms if available, but should be 
used with the third wedge of clear glass 
to discard extra heat. The new polarizing 
materials now on the market, usually con¬ 
sisting of thin sheets that polarize by trans¬ 
mission, are not suitable for a diagonal. 
They pass the violet and deep red (and 
most of the heal) even when set for ex 
tinction, and thus are but little superior to 
any colored filter. Nicol prisms will work 
if available but are far too expensive. 

“The biggest advantage of this type of 
diagonal lies in the fact that it cuts down 
the light (and heat) without cutting the 
aperture and without coloring the image. 
No colored glasses are needed. The .Sun 
appears perfectly white and can be rigidly 
controlled in brilliance simply by rotating 
one tube with respect to the other. The 
difficulties of construction should not be 
great, the optical surfaces representing most 
of the work. If used on a reflector one of 


could well replace the main diagonal, tin 
other being mounted before the eyepiece 
The beautiful views that such a set-up givei 
of the *1106 grains’, spots, and faciilae oi 
the Sun surely make it worth considering.' 



MANHATTAN ELECTRICAL BARGAIN HOUSE, INC , Dept. S. S., 120 ClwaWs St., New York Qtr 











































TRADE MARKS 

AND 

UNFAIR 

COMPETITION 

By ORSON D. MUNN 

A Trade Mark is an intan¬ 
gible asset of a business, yet 
Its actual value may grow so 
large that it becomes the very 
foundation on which depends 
the whole structure of the 
business Because of this fact, 
every business man should 
have available such informa¬ 
tion on trade marks as will 
enable him to judge with a 
fair degree of accuracy the 
desirability of any mark 
which he may be consider¬ 
ing. 

Here, in one handy vol¬ 
ume, written in non-legal 
terms, is a simple yet com¬ 
prehensive interpretation of 
the Federal statutes and the 
body of common law relat¬ 
ing to trade marks and un¬ 
fair rompetition. 

Prirr $1.00 poBtpaid 

PiihliHhed l>y 
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(Tht Editor will mpproeitte it U 
^au will mention Sciontific Amer- 
ictn whoa writing ior nny o! 
the publicetions lieted below ) 


Taber V-5 Stiffness Gauge is a folded cir¬ 
cular describing an improved instruracni 
designed for accurate measurement of llie 
stiffness and quality of paper, light metallic 
sheet, and wire Taber Instrument Company, 
North Tonawanda, New York —Gratis 


FoRMiitA X 3.1 is a 12-page folder which 
describes in detail a new tliermoleciilar 
fine-grain developer II gives ihc formula for 
the developer as well as the time and tem- 
peratuie factors for various types of roll 
films, film packs, and cut films Fmk Rose- 
lieve Company, Inc, 100 West 64th Street, 
New York, New York.—Grans 


Mohae Re-Armamint, by H W (Bunny) 
Austin, IB a collection of comments by 
noted men on the need for a new appreciation 
of the spinlual life as expressed in the tenets 
of the Oxford Movement The editor, Austin, 
writes his own experience in a foreword eii- 
lilled “Crisis” and adds certain comments 
Moral Re-Armament, 61 Gramercy Park, 
New York, New York—25 cents 


Projection Printing with thi Photo¬ 
meter, by A J. Haynes, is a 48-page 
booklet, in non-technical style, concerning a 
method of photographic print control It tn- 
cliides chapters on speed ratings of paper, 
density range, exposure scales, and gives a 
roinplete description of precision print con¬ 
trol Raygram Corfioration, 425 Fourth Ave¬ 
nue. New York (ity. — $100. 


A .Short-Wave Sincle-Side-Band Raoio- 
Teeephone System, by A A Oswald, is 
a 24-page monograph which di-scrihes briefly 
this system, which has been developed for 
transoceanic radio-telephone serviee. Bell 
Telephone Laboratories, Inc., 463 West 
Street, New York City.—Limited free dis¬ 
tribution 


Safety Ewication In Industrial School 
Shops, by Dr. Lester K Ade, is an 88- 
page study of accidents in school shops, their 
causes, and recommendations for approved 
procedures Department of Public Instruc¬ 
tion, Harrisburg, Pennsylvania.—Free as 
long as supply lasts. 


The Story Of Air Conditioning is a 12- 
page booklet, illustrated tn cartoon style, 
which discusses temperature, humidity, 
cleanliness, and air motion, the four elements 
to be controlled in adequate air conditioning 
A worthwhile summary of an ordinarily com¬ 
plex subject. Air Conditioning Manufactur¬ 
ers’ Association, Southern Building, Wash¬ 
ington, D C. — Gratis. 


Successful FiNE-GBAtN Negative Process¬ 
ing 18 a compact handbook presenting a 
complete explanation of the process of fine- 
gram developing, stripped of all technicali¬ 
ties. It explains the fine-grain procedure from 


JULY - 1939 

stut to finish and provides a set ol detailed 
instructions for the actual development of an 
exposed roll of film. Raygram Corporation, 
425 Fourth Avenue, New York, New York ,— 
S cents in stamps. 


Industrial Head and Eye Protection is a 
48-page catalogue which lists a complete 
line of goggles, respirators, spectacles, masks, 
welding helmets, and other safety devices 
that have been proved to be of value to in¬ 
dustrial workers. Chicago Eye Shield Com¬ 
pany, 2300 Warren Boulevard, Chicago, Il¬ 
linois — Gratis. 


Hpeed Flash Pictorial is a new service 
publication whirh will be issued quarter¬ 
ly, with the seasons, and will contain 
information on various types of flash photo¬ 
graphy as well as examples of prize winning 
photographs and ideas for special lighting 
efferls Kalart Company, 915 Broadway, New 
York City.—Gratis 


Cofffe Facts and Fantasies is a small 16 
page pamphlet that endeavors to put 
down some of the widespread prejudices 
which have been built up around the use of 
coffee. Pan American Coffee Bureau, 120 
Wall Street, New York City. — Grates. 


Tut Caterpillar Diesel D7 Tractor is a 
32-page booklet that describes in particu¬ 
lar the four-cylinder Diesel engine which 
powers this new 6I-horsepnwer tractor. The 
tractor transmission and the tracks them¬ 
selves are treated in a separate section of 
the book. Caterpillar Tractor Company, Peo¬ 
ria, Illinois. — Gratis. 


Bulletin of thf. Texas Archeological and 
Paleontological Society, Volume 10, 
IS a 283-page annual containing 13 jiapers 
on skeletons and artifacts found mainly in 
Texas Dr. Cyrus N. Ray, Box 594, Abilene, 
Texas —$100 


A Rt ady-Reff.rence Vitamin Chart defines 
all the standardizing units in current use 
as well as approximate equivalents and con¬ 
version factors. Bulletin 120. U. S. Industrial 
Chemicals, Inc., 60 East 42 Street, New York 
City —Gratis 


Canada's Maritime Playgrounds is a 20- 
page thoroughly illustrated booklet de¬ 
signed to attract tourists to Canada Depart¬ 
ment of Mines and Resources, Ottawa, Cana¬ 
da. — Gratis. 


PAPfR Negatives, by C, W. Gibbs, A.R.P.S., 
IS a 24-page treatise on the making of 
prints and enlargements by the paper nega¬ 
tive process. Mr. Gibbs combines his ex¬ 
tensive technical background with a wide 
reputation as a pictoriahst of many years 
standing, in this highly informative and 
thoroughly practical work. C. W. Gibbs, 1775 
Broadway, New York, New York.—50 cents. 


South Bend 9-Inch Precision Lathes, 
Catalog 46 B, 18 a 32-page booklet printed 
in two colors and presenting more than 150 
illustrations showing the different types of 
this new lathe, together with its important 
features and applications. South Bend Lathe 
Works, South Bend, Indiana. — Gratis. 
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Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your business 

By ORSON D. MUNN, Utl.B.. LL.B., So.D. 

New York Bar 
Editor, Scientific American 


Return Match 

T he maxim “If al first you don't succeed, 
try, try again'' does not apply to patent 
liligatioD. If, in a suit filed by a patentee 
against the manufacturer of an article, it is 
decided that the patent is invalid or not 
infringed by the article in question, the 
patentee cannot relitigate the same question 
in a suit against a customer of the manufac¬ 
turer charging that the same article infringes 
the patent. 

This principle was recognired by the 
United Slates Supreme Court many years 
ago in a suit in which an injtinciion was 
granted against a patentee restraining him 
liom suing the customer of a manufacturer 
after it had already been determined in a 
prior suit that the manufacturer did not in¬ 
fringe the patent in question. 

More recently the principle was reiterated 
by the Circuit Court of Appeals for the 
Vuiirth Circuit in a suit in sshich the Court 
held that a patentee was estopped from 
I barging that the customers of a niantifac. 
Hirer were infringing llic patent in suit when 
It had been determined in a prior suit against 
the manufacturer that the articles produced 
and sold by the manufacturer did not in¬ 
fringe the patent. In this connection the 
f.ourt stated. 

“In such rase we think that the patentee 
IS estopped by the judgment in favor of the 
manufacturer from recovering damages on 
account of infringement from persons who 
have purchased from the manufacturer the 
articles which are alleged to infringe but 
which in the judgment have been held not 
to infringe.” 

Foreign Invention 

W HERE a patent is obtained in the 
United States by a non-resident who 
developed the invention abroad, the ques¬ 
tion frequently arises as to the date of in¬ 
vention to which the non-resident inventor 
18 entitled. In other words, under our patent 
law, is the non-resident inventor entitled to 
the dale on which he conceived, developed 
and reduced the invention to practice 
abroad, or is he limited to the date on which 
he first introduced the invention into the 
United Slates? Arbitrary and illogical as it 
may seem, it nevertheless is a fact that, if 
the question arises in a proceeding between 
the non-resident inventor and an infringer 
owning a patent or a patent application 
covering the same invention, the non-resident 
is only entitled to prove the date on which 
he first introduced the invention nito the 
United Stales, whereas, the other hand, 
if the question should arise in a suit brought 
by the nott<resident against a person who 


does not own a United Stales patent or 
patent application, the non-resident is en¬ 
titled to prove his date of conception and 
reduction to practice abroad. 

This is illustrated by a decision of the 
United States Supreme Court in a suit for 
patent infringement brought by a resident 
and eilizen of Japan against an American 
(ompany. One of the patents in suit was 
applied for in the United Stales in January, 
1922. It was proved by the American com¬ 
pany that It had used the invention covered 
by the patent in commercial operations since 
June, 1921, almost a year prior to the filing 
of the patent application. However, the 
American company did not obtain a patent 
on the invention. It was held that under 
those eirciimstances the Japanese was per¬ 
mitted to prove that he had conceived and 
ledueed the invention to practice in Japan 
in 1919 which was prior to the commercial 
use by the American company 
The Uoiirt pointed out that if the Amer¬ 
ican company had obtained a patent in the 
United .Slates the Japanese would have 
lieen precluded, under the American patent 
law, from proving his dates of eoncepiion 
and leduction to practice in Japan and 
would have been limited to the filing date 
in the United Slates as his dale of inven- 
lion. Under those circumstances, the patent 
would have been invalid because of knowl- 
idge and use in the United Silales prior to 
the proved dale of invention by the Japa¬ 
nese. This rather arbitrary distinction as to 
the rights of a non-resident inventor against 
an American patentee on the one hand and 
against an American who does not own a 
patent on the other hand places a penally 
on an American who does not obtain a 
patent on an invention. The Supreme Court 
reeognired the arbitrary character of this 
distinction but said that it could only be 
corrected by legislative action since the 
roiirls were lioiind by the patent law as 
enacted by Congress 
In this conneetion the Court slated: 

“We have no way of knowing whether the 
discrimination results from inadvertence or 
from some undisclosed legislative policy, 
but, in order to redress the disadvantage 
under which one in the petitioner’s situa¬ 
tion siiBera, we should have to read into the 
law words which plainly arc missing. We 
cannot thus rewrite the statute.” 

ViNVL Resin 

W HEN does the substitution of one 
material for another constitute inven¬ 
tion? Ordinarily the substitution of one 
material having known characteristics for 
another material having similar character¬ 
istics does not amount to invention even 


though improved results might be ob¬ 
tained. However, where the substitution of 
one material for another produces a new 
and unexpected result or where it solves a 
problem of long standing in the art it is 
held that the substitution constitutes inven- 

The principles of law set forth above 
are relatively simple but the application of 
the principles to any particular set of facts 
IS quite difficult. The difficulty presented 
in such coses is illustrated by a recent 
suit brought against the Commissioner of 
Patents to compel him to issue a patent for 
an improved package or container. The 
package consisted of a metal container hav¬ 
ing a coating or lining formed of vinyl resin 
for the purpose of protecting food products 
packed therein Other coatings or lining 
materials had been used on metal containers 
and it was argued by the Commissioner of 
Patents that the substitution of the vinyl 
resin coating for other types of coatings 
constituted a mere substitution of materials 
and did not amount to invention. 

The Court found, however, that for many 
years it had been recognized that it was 
desirable to coat metal containers for food 
products with some type of material that 
would protect the food product from the 
action of the metal Howi-ver, no satisfac¬ 
tory coating material had been developed 
for metal foil used in packing cheese or for 
metal containers for beverages. The Court 
found further that the use of a vinyl resin 
(oating material for these purposes solved 
the problems of the piior art and provided 
a satisfactory package that could be used 
with all types of food products. The fact 
that the substitution of one material for 
another resulted in solving a problem of 
long standing in the art was considered by 
the ( oiirl to be proof of the fact that the 
development of the package eonstituted in 
vention and warranted the granting of a 



Person al Performance 


A MUSICIAN or other interpretive artist 
may control the use to which eleetiical 
transcriptions of his renditions may be ap¬ 
plied. This IS illustrated by a suit brought 
by an orchestra leader against the proprietor 
of a radio station to restrain the unauthor¬ 
ized broadcasting of electrical transcriptions 
of renditions by the leader’s orchestra. 

The orchestra had made certain electrical 
recordings to be used on a specific radio 
program and the records contained a notice 
that they were to be used for that purpose 
only. The proprietor of the radio station 
used the recordings in connection with an 
unauthorized program and the leader of the 
orchestra filed suit to restrain such un¬ 
authorized use. 

The Court granted an injunction, holding 
that the renditions and inl< rpretalions of 
musicians were property and that the mu¬ 
sicians had the right to restrict the use 
thereof. In its opinion, the Court stated: 

“The great singers and actors of this day 
give something to the composition that is 
particularly theirs, and to say that they 
could not limit its use is to deny them the 
right to distribute their art, as they may 
see fit, when they see fit. Surely, their labors 
and talents are entitled to the privilege of 
distribution, especially where, as here, the 
privilege is subject to definite terms and 
Imunds.” 
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Manliuttun Eluotrlral Bargain Houae, Inr 
Marlin Firearms Coinnany 
Metal Cast Producla Company 


that there is a companion 
volume to "Amateur 
I Telescope Making.” 


“Amateur 
Telescope 
Making - 
Advanced” 


riatisliiK. l.ero\ M h 
CoIkvi'm Ky< haiiKe Afn’ 
4 uniiiionwealth Mfc 4 < 
f (irn Ktehnime Bank T 
rrtHcent TwI Comprinv 
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tion of the book 
"Amateur Telescope Mak¬ 
ings” but a wholly different 
work for owners of that 
beginners’ book who ha\e 
absorbed its contents 
"Amateur Telescope Mak¬ 
ing— Advanced" has 57 
chapters, 650 pages, 359 il¬ 
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by Published 1937. 
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D Y means »( the method desi rihed on page 
^ 84 of this issue, for drilling oil wells ul con¬ 
trolled angles from the verlitul. it has hecii 
found possible not only to ohtain more oil from 
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under rontrul. The seeret of the process lies in 
the ability lo direct and change the angle at 
which drilling proceeds. 
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50 Years Ago in ... 



(Condensed From Issues of August, 1889) 


ELECTRICUTION—nmrdiTpr in New York named Kemniler 
hats been senteneid to dialli. and his cxetnlioii will be the first 
under the newly enacted law by which eleciricity is siib'liliited 
for the rope hnnpinp heinp abolished ” 

EXPOSITION—isiiors to the Pans Exposition take preat plea¬ 
sure in beinp earned fioni one end of the Machinery Palace to 
the other on the electric rolbrij* biulgcN, a general viiw of which 
IS given in our engraving In fait, they are nut indiilercnt, whether 
on foot or on this original vehicle, to traversing the l.MM) feel of 
the colossal gallery iii winch are accumulated so many wonders 



of mechanics Moreover, many of the visitors, if not all of them, 
experience an intelligent satisfaction in thinking that the motive 
power niecssary for this aerial trip is furnished by electricity, 
and coiistitiites an interesting example of the transmission of elec¬ 
trical energy to a distance—that problem which is now in a large 

ICE WATEK—"In tin. opinion of the editor of the Sanitary 
I olunti'cr . . then is a great deal of sentimenl and many opinions 
regarding the use of in walir that vanish when the light of reason 
and expenenci i« tiiiii'd upon them The fact is that ice water, 
drunk slowly and in moderate (plantities, constitutes a healthful 
and invigorating drink . . The assumption that iccd water is 
dangerous, and that iced tea, or iced coffee, or iced lemonade is 
a harmless Hiihsiiliiti, is simply a delusion ' 

DIAMONDS—“Tin practical production of the diamond by arti¬ 
ficial means has been tilt theme of a great deal of thought and 
a good many experiments, hut up to this time it has eluded all 
the efforts of tin experinienters, though carimn crystals closely 
approaching the gem have more than once been secured, while 
many persons still think it is merely a matter of time, and not a long 
one at that, when the secret will have been wrenched from nature” 

PATENTS—“The Supreme Court has repeatedly said that a man's 
right under his patent for an invention is as absolute as under 
.1 patent for lands, and no one would say that one should lose the 
right to his bouse because some one else saw fit to take possession 
of It against his will.” 

FLIGHT—“When human ingenuity can match the product of 
nature, when it can mal|e a machine possessing as much power 
and endurance to the ounce of weight as that of the homing pigeon 
which lately flew from Detroit to Buffalo t2i5 miles) in less than 
four hours, when it can so arrange and automatically shift a series 
of vanes like shifting feathers in a hawk's wings, which suspend 
it in the air for hours almost without apparent motion, when it can 


Milve the piolihni of how this same hawk diops like a bullet 
from the ili//Miig height of a half mile, and check- itself unharmed 
dliove ii« pr<v. then il may learn to travel in the air." 

REJl\ENAT10\ “Dr Brown-Seqiiard - pupei. lately communi- 
(aled to the ‘'ocuic de Biologic, of Pans . details the remarkable 
(ffects produced in his own person and also in several other men 
of advanced years, bv the subcutaneous injection of siibstancrs 
derived from tin tc'lKiilar portions of the bodies of certain animals.” 

BOR\X—“.New borax works have reLciilly been started in >«alini 
valley, Inyo county. California They have i ightecn crystalliring 
tanks, each of a capacity of 1000 gallons. Three of the-c tanks 
are emptied daily, yielding about two tons of borax." 

1R\N‘'-''1BLR1A—“The piopostd Siberian railway is to extend 
from Petersburg to Madivosiock on the Pacific Ocean, which 
is liicated nearly oppositi San Francisco, and distant thirefrom 
alioiit 1000 miles Braiiih bins of the proiHised road would extend 
to Pekin The new road would be about d'lOO milis in length.' 

ELECTRICITY—“There aie now in use in the I nited Ntates 
more than ‘ifi.'iO central elecirit sialioiis for light and power There 
are 210,000 arc lights and 2,600.000 ineandescenl lamps. There 
were fifty-nine tletlriial railways in operation in March last, and 
eightv SIX roads in process of lonstructiun. The incnase of capital 
111 el.clrical invcstmeiils during 1888 was nearly 170.000,000.” 

W.ARSHIP's—“On .August 22, proposals are to be opened at the 
Navy Department for five new criiisers, to be built on plans copied 
fiom what are now oIiniIcIc English ships, slow in speed. lacking 
in offensive and defensive means, not the latest and best designs. It is 
to be hoped the .Secretary of the Navy will bi able to defer the award 
of construction until Congress meets and timr is given to modify the 
proposal? so as to substitute later and better designs.” 

CIGARETTES—“Observation in public places gives satisfactory 
evidence that the use of cigarettes is rapidly on the decline. 
Whether this is due to the stringent laws passed in many of the 
states against selling them to minors, nr that smokers have come 
to their senses and have taken warning from their own expmenco 
and the unanimous cuiidemnalion of smoking cigarettes by the 
medical profession, or whether the evil practice has begun to b« 
looked upon as a discreditable vice to be only practiced in secret, 
we know not, but it is certain that, as compared with the past, 
very few cigarettes are now smoked in public.” 

PHOTOGRAPHY—“Modern amateur photography . . . conaisla, 
substantially, in pointing 4 camera and touching a spring It re¬ 
quire* no study, no knowledge, no experience, no genius, no skill. 
Even children are now photographers, and the camera is coming 
to be a toy.” 


AND NOW FOR THE FUTURE 
<5.Tlie Spectroscope, Modern Aid to Research and In- 
dnstrial Production, by C. R. Harrison, A.M., Ph.D. 
(CConcer Research Looks Forward, by Barclay Moon 
Newman. 

([Hydraulic Engineers Use Small-Scale Model*'fai River 
Control Studies, by Paul W. Thompson. 

([Mystery of the Earth’s Magnetism, and Steps In the 
.Solution, by Charles W. Sheppard. 

CModem Dog’s Ancestry Traced 5000 Year* by Arch¬ 
eologists, by W. H. Noble, Jr. ^ < 
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OUR POINT OF VIEW 


Upward 

W HILE a fear-ridden world is talking 
of nothing but war, it is truly re¬ 
freshing to hear another note sounded— 
one that includes the word “armament” 
but with a meaning far removed from 
warfare. From England, the Scandina¬ 
vian countries, the King of Belgium, the 
Queen of Holland, and now from the 
President of our own country has come a 
call—a call to arms. But what a different 
call, for this is a call for moral rcarma- 

These far-seeing people realize, as 
everyone must, that unless something is 
done, disaster will overtake the nations 
of the world as it has in the past We 
must not forget that nations are aggre¬ 
gates of individual beings, and until man 
changes himself we cannot expect na¬ 
tions to be very different. Aesop long ago, 
in the fable of the human body, pointed 
out a great lesson--that every one of us 
IS dependent upon each other. When the 
individual himself will put into practice 
the fundamental principles of unselfish¬ 
ness and honesty, we will find in our 
business life and in our national life a 
great change; and us the individual and 
the nation change the international peace 
of the world will be assured. We will have 
both national and international peace 
and prosperity.— A. M. T. 

Commerce 

S OME months have passed since the 
liner Pam burned at her pier. Yet 
that disaster still may serve as an object 
lesson to shipbuilders throughout the 
world. Fire may strike any ship, large or 
small, if built by traditional designs and 
of the usual materials. And when it 
strikes, sometimes there is a ghastly toll 
of life, as was the ease when the Morro 
Castle burned off the New Jersey coast 
several years ago 

As we contemplate with no little na¬ 
tional pride the plans for upbuilding the 
American merchant marine (discussed 
by H. Cerrisb Smith on other pages of 
this issue) a greater pride grips us at 
thought of all that American designers 
and experts have done to make all our 
new ships fireproof. Fires can start on 
practically any of them, but will burn 
themselves out quickly. The principle be¬ 
hind the use of the newer designs and the 
newer materials is to insulate each parti¬ 
tion, each bulkhead, each deck, against 
any spread of a blaze. 

The details of the fireproof features of 
the Ancon and the Panama, of the Pana¬ 
ma Railroad line, were discussed briefly 
in the April, 19.39, issue of Scientific 
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American. The America, largest mer. 
chant vessel ever constructed in tins 
country, will be made, in a similar man¬ 
ner, proof against fires. Likewise, the new 
construction will be featured in mote 


than 20 combination cargo and passenger 
ships which are now on the stocks. These 
are following the lead of oil tankers built 
duitng recent years, all of which are ira- 
inunc to sweeping, disastrous fires 

Heie then, we repeat, are two sources 
of pride—justifiable pride—for the 
American people. After long years of 
apathy toward our merchant marine, 
years m which we jiermitted other na¬ 
tions to outstrip IIS on the seas, we havi 
at last ceased our fumbling attempts to 
plan shipbuilding piograms and will 
have a merchant fleet befitting our woild 
position No longer may the analogy of 
the department store owner who delivers 
Ills orders in his comjietitors’ deliveiy 
tnicks he applied fully to us, our own 
bottoms will handle a much greater pro- 
jioition of our exjiort and import busi¬ 
ness than they have for many years The 
second—and in some lespects more im- 
jiortant- - jiomt is that our new shijis will 
lie the safest in the world We have lung 
stood with the best in general safety but 
hdvi now definittly taken the lead in the 
development of completely fireproof 
•ships It is to be hoped that our studies 
ami exjierience may be made available 
to and be used by other nations so that 
lire at sea may some day be a thing of the 
past—F 1} M 

Is Man Sapient? 

R ecently, a C Cluck of the Manu¬ 
facturers Mutual Fire Insiiiance Co., 
told the Seismological Society of Ameri¬ 
ca, Eastern Section, that the volume of 
earthquake insurance took a sudden leap 
upward after the Santa Barbara quake 
of 1925. The California premium alone 
reached a total of $3,000,000. By 1928, 
however, the premium had fallen to $2.- 
000,000 and by 1932 it was only $750,000. 
Shortly afterward came the Long Beach 
quake (“Oh, why did we let that insur¬ 
ance lapse?”). Exactly the same cres¬ 
cendo and diminuendo followed, the to- 
tab quake premium for the whole nation 
today being only $1,000,000. 

Now, since the least dangerous period 
18 soon after a great quake, when earth 
stresses have been satisfied, and the most 
risky period some years later when new 
ones are accumulating, it sounds as 
though perhaps man wasn’t the alto¬ 
gether intelligent gambler implied by the 
term Homo sapiens. An odd sidelight on 
emotional effects of recent experiences is 
that the New England hurricane of 1938 
stimulated earthquake insurance! This 
should not be let lapse. The east, too 
smug about the west’s quakes, is largely 
a seismic area, as it may someday dis¬ 
cover to its sorrow-— A, G. I. ,. , 
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DAYTON r. MILLER 


D ayton c miller is Proftss,,, «f 

PUvHirs at the Case Scluml of Aji- 
filieW S( lenre Cleveland, Ohm, Readeis 
will rerall him as the seientist whose 
lume fifiiired “o frequenllv in the news 
papers a dozen years a"o in connection 
wilh a imtuhle experiment on tthei diifl 
Howevei, Professor Miller's speeial in 
teresis wilhin the field of phv.sies are far 
broader than ethei diift and the) inelitde 
the vehxily of lijiht in a magnetie held 
llu ( xpansioii of ^ases. Roentgen rays, 
applii alioiis of the iiilerferonieter. the 
phoioeia|>hi( lej'isiralion of sound 
wavt s, and tin (|ualily of ninsnal sounds 
Is iheie artlially an ether'' .A cenliiiv 
and a half d<;o stiuh ills of seienre would 
liavi asserted yyith honest (oiuiition that 
(alone and phlo|iiston wi-re aettial inti 
lies havine reality Today we know tin se 
wen imiiK words with no reality hi 
hind tin III luijiely it |s susp, cted. tin y 
je(|uii(d then hi<jli preslijie lioni loni 
limn and freipient use Tin y were hiitned 
into the iiiind Half a (enliiry apo the 
wold (tin I had siniiliirly hi^h pn siiei 
and solid siundinp. Peoph took tin 
existmiet of an illier liiindi fol jfianled 
hill It is suspected that the leasoii apaiii 
was Its (oninmn and fre(|nenl use. es. 
jieeidllv in t(aching, foi then never has 
heen any leally wall i-tijilit, final expcn 
mciiial evidence for the existi nee of an 
ether The eom ept was siniply a poslii 
late Lijjht had to he tiansniilted h\ some 
iiiediuni, heme iheie must he a medium 
Lo;;ir, Hut lojjK linsufipoited hv expeil 
nieiit often lead* astra) in srienet Is 
ether then to turn out to he onl) a word 
like calorn and phlogiston' Theie i» a 
inarki d human tendenc) to eonluse 
names with things -to name soinefhinj> 
we think exists and then to feel sure 
that It exists, or even that we then under¬ 
stand It Thus fat, anvwa). s( u-nee does 
not know whether Iheie is ail ether or 
not. Preponderance of evidence seems 
ajtainst it at present 

In 1887 the famous Michelson-Moiley 
ether drift experiment had jtiven no evi 
dence that there was an ether Sub¬ 
sequent repetitions hy others jjave piuc 
tually the same lesiilts. Square!) on 
these fiiidin){H Professoi Einstein based 
his 1905 theory of relativity. Thus, when 
Professor Millei came to repeat the 
Miclielson-Morley experiment in 1921. 
1924-26, and in 1929. it took on jjrcatly 
enhanced weight and the public heard 
much aliout it through the press. Aftei 
very many Exceedingly laborious indi¬ 


vidual mi'asuiements he cunie to the be¬ 
lief that he had isolated evidence of an 
ethei diift. theiefore of an ether 

.S( lentists tin woild ov< r awuided 
Prof.sso, Millet's reseaich very close, 
serious attention, espi-cially because they 
knew his record and pcisonality and ap- 
provi d ol Inilh The luimei was that of a 
lareliil, level-headed reseaich workei 
who habitually kept emotional factors 
out of his mental processes -major part 
of tin method of science itsell The latter 
was (and still is| genial, calm, quiet, 
simple, iiiipii t( litmus, and unaltcied by 
the awaid of medals and hoiiois Scien¬ 
tists knew he was not seeking meielv to 
■piove*' the exist! nee of an ether oi out 
to "get'’ lelutivity approaches which 
would he motivated anil therefore con- 
iraiv to tin inelhod of science—but was 
making an experiiiient and observing the 
results To this day these results have 
nevei been satislaclorilv explained away 
Piofessoi Miller does not loot vcliemenl 
ly for them us some might He says calm¬ 
ly that the details of his work are now in 
the record, and that the future will prove 
them true or prove them wrong In this 


he lesemhles Professor Einstein who. 
when told of Professoi Miller's tiiiding'. 
cahiil) said that if they were finally' veil 
bed the theory of relativity would auto 
niutically disappeai. That is sciein i 
A wiiie sector in Prof, ssor Miller's 
scientific territory has had to do with 
sound and lUiisu and leaders vVill lei'all 
Ills book, published two veais ago en 
titled 'Sound Wavi.s, Their Shaix and 
Speed." u work fol the popillai leadei 
But he IS also a iinisi. lan as well as a 
music lovei Skilful as a flule player. In 
used tliiit iiisiriiment fiist in his u- 
searches on sound Me owns a (oll.ctmn 
of flutes of all vaiieties. uumheiing no 
less than 1,100 Chinese |ade Hutcs, walk¬ 
ing-stick flutes, a glass flute oin e owned 
hy President Madison a huiiian shin¬ 
bone flute, a fhiti made from the wing 
of an eagle, an East Indian nasal flute, 
and many othei odd flutes, also 35 mod¬ 
ern flutes But he is no mere collector, 
he call play these flutes and doe.s 

Professor Miller's m.ist recent Imok is 
an illustiuted. jmpular, anecdotal his¬ 
tory of electncilv named "Sparks. Light¬ 
ning, Cosmic Rays ” 








DELICATE BLADES IIV A lLriGHL\ sikilled mechanics are needed for the 

LIIVER’SPOWERPLAINT intricate job of blading the low-pressure tur¬ 

bines that will be a part of the driving machinery of 
the gieat linei Amenra, now being built as part of the 
jirogram for a finer merchant marine which is dis¬ 
cussed on page 88 of this issue. Some 15.000 of the 
delicate blades will be required—arranged in circu¬ 
lar parallel rows—-in the shell, or casing, of this tur¬ 
bine The photograph shows half the casing with 
semicircular lows of reaction blades in place. An¬ 
other 15,000 blades, .similar to these but called im¬ 
pulse blades, will be fitted to the rotor which is to be 
mounted in this casing. The projecting rows of im¬ 
pulse blades on the rotor will dovetail into the spaces 
lietween reaction blade rows of the closed casing. 
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Alch a familiar thing 
that he leldom pauiei 
te think that its strength 
from sidewise direr* 
tions is far below its 
vertical strength 
(against gravity). In 
non-seismlc regions 



in earthquake areas 
horiiontal forces about 
half as strong as gravi¬ 
ty may occur. The best 
answer is to provide a 
mnch heavier system of 
diagonal braces. This 
requires altering hu¬ 
man habit, custom, tra¬ 
dition—a alow process 



EarthquakesNeedNotKill 


A Small Perceutage Added to Building Costs for 
Adequate Bracing is Changing Earthquakes from 
a Dreaded Horror to an Interesting Phenomenon 

By DAVID O. WOODBURY 


T here was no warning, only a deep 
and terrible roar, and in four seconds 
the town of Pegu in Burmese India 
lay in ruins, destroyed by an earthquake. 
Before the frightened inhabitants could 
run a single step their flimsy city had 
buried them. 

The earthquake is the swiftest and 
most gigantic manifestation of power 
ever seen on the globe. It dwarfs volcanic 
eruptions, hurricanes, even the most 
deadly of man-made explosions such as 
the Halifax disaster of 1916. It may move 
thousands of cubic miles of solid rock, 
change hundreds of miles of geography, 
shift mountains, rearrange rivers and 
harbors, create lakes or destroy them, 
open miles-deep cracks in the ground 
and grind millions of tons of rock to 
powder—all in the winking of an eye. 

Before men can even tell which way 
to run it is all over—buildings are down, 
hundreds or thousands dead, cities in 
flames. The tremor in Southern Cali¬ 
fornia in 1933 lasted only seven seconds 
but killed 120 people. In San Francisco 
40 seconds sufficed to start the ruin of a 
metropolis. In Chile a little while ago 
the shake went on for two minutes; 
50,000 died and as many more were in¬ 
jured. Through the pages of history runs 
a red trail of blood and fire to mark 
where man, the luckless interloper, has 
gone down before the onslaught of the 
laboring earth. Lisbon, Messina, Port 
Royal, Charleston, Tokyo, Helena, Chil¬ 
ian—the record is jammed with trage¬ 
dies. One moment a teeming city, the 
next a shambles, like a S^om and 
Gomorrah itruck down by divine wrath. 
Yet earthquakes are not '‘acts of God” 


at all. They are as normal as rain and 
far more frequent. Mother Earth twitches 
constantly like a sleeping dog and cares 
no more for the effect than he. Seismo¬ 
graphs distributed throughout the world 
record an almost steady shiver of the 
ground—too minute to be felt, mostly, 
but proof of incessant activity below. In 
an average year Japan is visited by some 
12,000 tremors, with other countries 
around the Pacific basin playing close 
seconds. 

N or arc major quakes uncommon 
either. There are on the average 50 
of them every year throughout the world. 
In Giile severe shakes occur every month 
or so, often accompanied by destructive 
seismic sea waves. Even in*solid old New 
England there have been 350 earth¬ 
quakes of major intensity since Colonial 
times. Earth tremors are as obedient to 
the law of averages as the cycles of the 
weather. In dangerous areas, such as 
Japan, Southern California, and South 
America, seismologists keep a continu¬ 
ous record of the uneasy earth and can 
foretell the probability of future quakes 
as accurately as an insurance company 
can predict the life expectancy of a 
client 

Earthquake disasters usually overtake 


the public without warning, but scientists 
are rarely surprised. Seismologists in 
Southern California, for example, are 
momentarily expecting another major 
shake, with an intensity as great, pos¬ 
sibly, as the one which wrecked San 
Francisco in 1906. It may come tomor¬ 
row, it may not come for years. But they 
know that it will come sooner or later. 
Whether a great disaster will follow, as 
in Chile, depends upon where it strikes 
and how much protective work has been 
done in the meantime. 

For people do not need to die when 
the earth shudders, nor do cities need to 
be ruined. The earthquake, says the 
scientist, is rarely destructive in itself. 
It is man’s persistence in building inade¬ 
quately—his refusal to eliminate the 
death-traps that he has deliberately 
erected for himself. Science is slowly in¬ 
structing a public loath to face the 
simple engineering facts. Little by little 
it is convincing the people that if they 
must live where continents are still in 
the making they must realize their 
danger and prepare. 

A long and difficult problem of educa¬ 
tion this is, and one that must be founded 
on an exact knowledge of earthquakes 
and of how and where they strike. Ad¬ 
mittedly, protective seismology has only 



72 


SCIENTIFIC AMERICAN 


AUGUST • 1939 


just begun. Fifty years of research has 
meant no more than a start. 

Though the effects of the shuddering 
earth are gigantic, the causes arc most 
difficult to find. This is because they he 
so far down in the bowels of the earth 
that they can never be studied at first 
hand. Only the comparatively minute 
vibrations which reach the surface can 
be used to interpret what goes on under¬ 
neath. Ironically, man’s entire knowledge 
of the deep interior comes from a study 
of the tremors which destroy Without 
them he would know little of the depths 
below a few thousand feet. 

Earth has a solid crust 20 to 40 miles 
thick. Unlike the ciust of ice on a pond 
It does not float on liquid material be¬ 
low it. If It did, earthquake vibrations 
would not be transmitted us they are 
through the center of the globe A few 
miles down science pictui es the pi essure 
and temperature of the overlying rock 
to be so tremendous that the material is 
actually made plastic, like tar in a bai- 
rel. On this, geologists think, the hard 
outer shell slips and slides like scum in 
obedience to forces unknown Erosion, 
the gradual shrinking as the interior 
cools, the release of ladio-active eneigy, 
the tidal pull of the Moon—any or all 
may be the fundamental causes, no one 
yet knows But the effect on top is cer¬ 
tain, The thin hard crust on which wc 
live is subjected to continual twisting 
and bending, stietching and compres¬ 
sion, and is tortured into ridges and hol¬ 
lows as It tries to accommodate itself and 
fails. The result, as seen by the inhabi¬ 
tants outside, is llie mighty process of 
mountain building. 

I T takes many millions of years to create 
mountains from a plain Surface 
movements may he imperceptible within 
the lifetime of one man. yet in accumu¬ 
lated centuries they arc huge. The Hima¬ 
layas themselves were presumably made 
that way Tlie important fact is that the 
earth’s crust is never allowed to rest. 
Over and over again great pressures are 
built up, over and over they reach an 
intensity no rock can stand Then all at 
once something lets go, and the fringes 
of whole continents may move. 

Eons of this abuse have riddled the 
earth’s crust with fissuies which run 
down 20, 30, even 40 miles. These are 
known as “faults”; they do not show on 
the surface like kmfe-cuts in home-made 
candy, but are filled in with pulverized 
rock and debris and often only geologists 
can recognize them. The great San An¬ 
dreas Fault in California is largely hid¬ 
den, and is principally identified by 
mountain structures which have been 
rent asunder and moved past one another 
as much as 20 miles. 

Mountain building is mainly vertical 
but the strips of land between faults are 
moving horizontally also, and at consider¬ 
able “speed.” The friction of two neigh¬ 


boring blocks of crust is very large and 
as they try to slide past each other they 
stick fast and cannot move. Gigantic 
stresses are built up and the loose top 
layers of sand and boulders along the 
fault are actually compressed and sprung 
out of shape as if they were made of 
rubber. A fence or road across a fault 
often shows this condition by being bent 
into the form of an “S” When friction 
can hold the pressures in cheek no longer 
there is a roar and a shudder and whole 
cubic miles of rock spring into life and 
jerk past each other. The forces are so 
huge that these “elastic rebounds” in¬ 
variably overshoot the mark The earth 
then jerks and jerks again till tlu strains 
are for the moment eased. This js an 
earthquake; no wonder, then, that luck¬ 
less human witnesses and their pun\ 
buildings arc often destroyed! 

B ut the actual slip along a fault is 
not in itself the destructive element. 
It IS the aftermath of vibration winch 
does the harm If all the c ities in eai th- 
quakc' zones could be built on solid lock 
there would be no disasters, for tin rock 
Itself shakes only a fraction of an inch 
The danger lies in the deep deposits of 
alluvial soil which skirt the mountain 
walls. The loose rocks and .sand are 
saturated with ground watei and the 
conglomerate acts like a jc-lly, intensify¬ 
ing every earthquake vibiation to him 
dreds of tunes its uiiginal amplitude 
Thus the principle of resonance, which is 
so useful in a ladio set, in eartlnpiake 
country becomes the sinister devil which 
destroys everything in its path. 

There is always a center of disturbance 
on a fault where the actual slip begins. 
It is usually miles below ground and the 
movement may not reach the suifaee at 
all. But the vibrations do, and they 
.spread out in every dire< tion, often 
traveling clear through the earth and out 
on the other side The vibrations come in 
three distinvt parts; first, a high-fre¬ 
quency wave which is too fast to he felt, 
but which shakes the air so rapidly that 



it creates the horrible roar often heard 
just before a quake. Next, a vibration of 
much lower frequency which rattles 
dishes and chandeliers but does little 
harm. And finally, the slow and deadly 
set of waves, traveling like rollers in the 
ocean along the surface of the ground. 

These are the ones that fling the trees 
about as if in a great wind, open and 
close huge cracks in the earth and send 
people staggering and often deathly sea¬ 
sick as they go. These are the ones that 
set the buildings rocking and topple them 
down on whomever is in their path. 

Science bases its entire knowledge of 
earthquakes on studies of these vibra¬ 
tions, transmitted through the earth and 
picked up by debt ate seismographs hun¬ 
dreds or tbousands of miles from the 
eentet of the disturbance. In principle 
the seismograph is simply a heavy weight 
suspended like a pendulum, holding a 
stylus against a piece of smoked paper. 
When the earth jiggles the paper jiggles 
with It while the weight stands still and 
thus d riTord of the vibrations i.s scratch¬ 
ed on tlie sooty paper. In highly refined 
modern instruments the recording is done 
(lectncdlly through vdtuum-luhe ampli¬ 
fiers and a beam of light on jihotographic 
paper. 

The successful analysis of an eartli- 
tpidke depends upon how accurately the 
tenter of disiurhante tan he located m 
the earth. This is a problem of tnangii- 
Idtion in three dimensions and requires 
a detailed interpretation of vibration 
locords taken simultaneously at widely 
stparatid points A network of seisrao- 



Left; Lines show zones of earth¬ 
quake origin in the northeast, an 
urea by no means safe from quakes 

graphic stations is gradually being built 
up all over the world and a central com¬ 
puting headquarters has been established 
in Oxford, England. Records are con¬ 
stantly flowing to this station from every¬ 
where and the data are correlated so as to 
give the position of each important earth¬ 
quake as it occurs. But it is a long and 
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complicated mathematical job and siomc- 
times yeai s. elapse before exact results on 
any one tremor can be published In the 
Ilnitid Stales similar work is done in 
IS aslunj'ton and St. Louis. 

In localities of hinh eaillujuake 
danjier, such as Japan and California, 
miieh more advanced measures have been 
taken, and well-staffed lentral labora¬ 
tories are maintained, surrounded bv a 
network of recording stations located 
with special reference lo the existing 
faults, The work of these organuations 
IS gradually making it possible to pre 
diet where earthejuakes will occur and 
to show how protection c an be achieved 

S eismologists divide the world 

info two narrow earth(|uake belts, 
one circling the Pacific Ocean, the other 
running across Europe and Asia from 
Spain to the Orient. Minor bills are 
found along the eastern seaboard of the 
United States and in the Mississippi 
basin. At any point within these belts 
destructive tjuakes may occur at any 
time, and there is no positive assurance 
that they won’t occur outside them also. 

Disastrous tremors are uncommon in 
America except in the far west, although 
plenty of strong shakes have been record¬ 
ed. Tne geological formation in the east 
is the most ancient in the world and its 
worst shaking was over before man ar¬ 
rived. The middle west is almost as 
stable Nevertheless, the greatest quake 
in American history took place in New 
Madrid, Missouri, in 1811, and only 
missed killing thousands because it hap¬ 
pened in the wilderness. North Dakota 
is the one state where a destructive quake 
has never been recorded. There is no 
guarantee that even that will escape for¬ 
ever. * 

New York City Is virtually immune, 


for it 18 built on two deep and aged rock 
strata untroubled by faults Boston, on 
llie other hand, is not far from tin great 
Fundy Fault in the Gulf of Maine, and 
major shakes hav» occuired there. The 
hii/ard i-- considerable, h< cause the whole 
Back Bay section of the city is huill on 
muck jiumped fioin the Charles River. 
A quake as severe as the one that struck 
in 1755 would jiiohubly cause severe 
damage and heavy loss of life. Philadel¬ 
phia, Chicago, and many other large cen- 
teis aie similarly built on made land, 
which IS ideal shake matiTial, and might 
suffer severely even in a minor earth¬ 
quake Charlesion, South Carolina, was 
badly damaged in 1886 by a small dis¬ 
turbance because it was built on poor 
foundations Nevertheless, the risk is eon- 
sidered so slight in the eastern half of 
the United States that almost no one car- 
iies earthquake insuianrc. In the whole 
city of New York, for instance, only a 
scant handful of buildings are sc covered. 

By long odds the greatest danger point 
in America is in Southern California and 
it is here that a typical earthquake pro¬ 
gram is being built up. The work centers 
around the Carnegie Institution’s seismo- 
graphir laboratory at Annandale, with 
assistance from the Coast and Geodetic 
Survey and the laboratories of various 
universities. Intensive study was liegun 
after the San Francisco disaster but it 
got little support from the public till 
their bad fright at Long Beach in 1933. 
Since then the Earthquake Commission 
has become an accepted institution and 
has made use of every opportunity to 
urge utmost preparedness against the 
serious earthquake which is surely com¬ 
ing. 

Numerous seismographic stations are 
scattered about the state and their 
records of vibrations arc ingeniously 


synchronized by photographing radio 
signals alongside the tracks drawn by 
the tremors themselves From these timed 
records it is comparatively easy to com¬ 
pute the direction from which the vibra¬ 
tions come and tlieir speeds, and hence 
to keep informed of the slips occurring 
on the seven faults that cross the state. 
The government, also, has erected a large 
number of monuments or bench marks 
on high ground and these are surveyed 
annually to indicate the general move¬ 
ments of the earth 

TfTHENEVER a major earthquake oc- 
W curs, nio.st of the delicate instru¬ 
ments nearby are put out of commission 
and information has to be gathered from 
such random sources as the direction 
of fall of gravestones, the pattern of 
cracks in the soil and the movements of 
huildmgs and their contents. Though 
eyewitness accounts are higlily unre¬ 
liable, a jiosti an) poll is usually taken 
with the hope of obtaining enough data 
to form reliable engineering opinions. 
After u serious quake one man sent in a 
sketch of the wandering course of the gas 
stove aiijund his kilihen floor It gave 
the scientists an exirllenl picture of the 
earth moveim nis at that spot in the dev a*, 
lation an a Recently. “strong motion’’ in¬ 
struments have been installed around 
Los Angeles and hit or-miss observations 
are no longer so ncci ssary 

But these scientifie studies, valuable as 
they are for the future, do not interest the 
citizens as much as the campaign for 
jirotection which tli(‘ Earthquake Com¬ 
mission IS also fostering. The lust serious 
quake, at Long Beach, occurred just he- 
fort SIX in the evening. If it had happened 
larlicr thousands of school children 
would have been killed, for not a school 
for miles around was left undamaged and 
many were destroyed The public in¬ 
stantly clamored for advice on how to 
rebuild their schools so that they would 
not fall again, and with the help of the 
chambers of commerce and insurance 
companies, a rigid building code was 
worked out and passed by the Legisla¬ 
ture. Every school m California has been 
rebuilt or strengthened since; in Los 
Angeles alone it is estimated that $150,- 
000,000 has been spent. 

The rule for building protection is 
simple hut often expensive, make them 
heavy and rigid and tie them to firm 
foundations. A shake is destructive be¬ 
cause its third type of vibration closely 
coineides with the natural period of sway 
of the average building. Heavy, willowy 
buildings especially are prone to fall in 
step, and their own elasticity amplifies 
the motion until they collapse. Large re¬ 
inforced structures usually do not topple 
themselves but send tons of ornamenta¬ 
tion in B deadly shower to the street. 
Property owners are warned not to deco¬ 
rate their buildings with anything that 
can be shaken loose Civil engineers are 
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that question with any definiteness A great shock may come s 
within a decade, or not till after more than a decade But it will come 
1 have been asked what I would do in the circumstances and I 
have answered that I would try to do the sensible thing 1 would sec 
to it that my house was reasonably well tied together so that my family 
might sleep and live in security, and I would endeavor to arouse public 
interest in demanding that school buildings, stores and other structures 
were made safe also against wreik and fire hazard And 1 would take 
out earthquake insurance 

San Diego District San Diego and I»s Angeles have so niucli 
1 common in their earthquake history, it might at first sight seem 
^appro priate to describe as one province the whole coastal plain, together J 
1 ranges t 

A prophecy which cauaed o rumpua, and ita happy aftermath. When, in Detemhei. 
1923, the noted aeianinlogiat Prof. Bailey Wiltia, of Stanford Uniseraity, puh- 
liahed in the Bulletin oj the Seismological Society of America the warning in 
the top two linea of the reproduction above, and the advice in the succeeding 
seven lines, incensed real estate men ruahed to the head of Stanford University 
and (unsuccessfully) demanded recantation or discharge. Ten yenra later came 
the first major quake. Long Beach (Prof. Willis predicts another), and this 
made it possible for science to gain a long-denied hearing. A joint report of 
science and huainesa (see below) was issued and safe buildings were begun. 
Before buildings can he altered, hum.in traits must be altered—the bigger l.isk 


To the Public: 


In responw: to official requests from many representative technical and 
Civic organizations, the Joint Technical Committee on Earthquake Protec¬ 
tion was organized alter the eaithquake of March 10. 1913, to consider 
ways and means of minimizing loss of life and property damage in the event 
of another eaithquake of equal or greater intensity 

Wc now present to you, in the form of this summarized report, our 
belief as to the seismic hazard in this region and our opinion as to the proper 
hal.ince between the degree of protection to be afforded bte and property 
and the cost of providing such protection 

Wc sincerely hope that the lessons of the Dang Beach earthquake will 
not be foi gotten as were the lessons w'hich should have been lived indelibly J 
in the minds of all by the eaithquakcs of the past 

JOINT TECHNICAL COMMITTEE 


ON EARTHQUAKE PRC3TECTION 


asked to design the columns and founda¬ 
tions of new structures so rigidly that 
their natural period of vibration will be 
much faster than the< earthquake’s 
tremor. Buildings of this kind in Tokyo 
came through the holocaust almost un¬ 
touched, but in Chile whole cities built 


of spineless adobe and brick were ground 
to powder, the inhabitants beneath 
Small homes of wood are unusually 
sturdy for their weight and rarely be¬ 
come death traps. They may be thrown 
askew on their foundations but are likely 
to remain in one piece. 


As for personal conduct during an 
earthquake, say the scientisU, the first 
requisite is to avoid panic. The victims 
are likely to be the people who rush 
screaming to the street only to be crushed 
by falling debris. The safest place when 
the shake begins is a solid arched door¬ 
way or an inside corner of a room that 
is well braced. Most natives of California 
and other danger spots know this, but by 
no means all of them practice what they 
know when the horror begins. 

An important point to remember is 
that a severe earthquake is sure to be 
followed by after-shocks, some of them 
nearly as severe as the original. People 
who have dashed into the ruins to aavc 
victims are often caught by the toppling 
of buildings weakened but still standing. 
Thousands in Chilian met their death 
in this way. 

O PEN flat spaces are usually the 
safest, for rarely docs the ground 
“open and swallow men up,’’ as it was 
reported to have done in San Francisco. 
But open spares in the hearts of cities 
are to he mistrusted. In the Tokyo quake 
40,000 homeless people were herded by 
the Chief of Police into a broad park 
especially maintained for this emergency, 
bringing with them what few belongings 
they could snatch from the ruins. Within 
a few hours they were surrounded by 
flames, their tinder-dry baskets of cloth¬ 
ing caught fire and they were incinerated 
to a man. The Chief of Police committed 
hara-kiri that same night, from remorse. 

In many earthquake countries people 
firmly believe that shakes do not come 
without warning. There is still a dogged 
faith in signs such as “earthquake weath¬ 
er.” Seismologists find some justification 
for this but warn that actual predictions 
of tune and place are surely the work of 
charlatans. In Japan, sometimes, low 
barometric pressure and high winds 
precede a quake. If there is any connec¬ 
tion it is because the earth is in so critical 
a state that wind pressure against the 
mountain walls is enough of a “trigger 
force” to set the quake in motion. Oc¬ 
casionally, a few minutes or hours before 
a tremor, the land will begin to tilt slow¬ 
ly, but quite as often the land does not 
lijt, nor does the weather give any sign. 

Far better than believing in signs is 
to work for preparedness. The responsi¬ 
bility for this lies mainly with the chy 
governments, which must learn to face 
the menace of earthquakes regardless of 
civic pride. To let quake protection lag 
is misplaced economy; worse, it is an 
open invitation to disaster. Nor is a thor¬ 
oughgoing program of protection pro¬ 
hibitive. As the noted engineer, R. R. 
Martel, said in addressing a Los Angeles 
meeting recently: “If you will put only 
10 percent more into the cost of your 
buildings, the chamber of commerce can 
adopt the slogan: ‘Come to California to 
enjoy thq next earthquake.’" 



Tinted Lenses 


Sun Glasses Should Give Adequate Protection Yet 
Maximum Visibility . . . Objective is to Eliminate 
Rays Which Do Not Contribute to Seeing 


Euitoh'sj ISoit; Incuasingh nidi- use uf 
sun glasses to eliminate glare, espeiudh 
jor sports and automobile driiing, makes 
nvee.ssnry a naming that only certain 
types and colors mil give the protec¬ 
tion that is sought. In the foUotung 
article are .summarized the rea.sons for 
wealing such glasses, nhat they must 
do to he effective, and the types that 
mil be most effective for use tilth nor¬ 
mal eyes. 

I lEE oiluT of till' thf 

fjos have had a diffirult time keep¬ 
ing pace with tin rapid hliidif of 
rivili/ation We have tinned night into 
day, giving tin eyes lillli- nvt from the 
eontinuous, liomhardnient of light. Al- 
ihoiigli the eyts are about a^ adaptable 
UR uny other organ, they liavi u gieat 
variatn ii in '•eiiRitivity Tlie deposit of 
pigmint in the ehoroid. ri tina. and iiis is 
as vuiiable us aie the human races, yet 
lias a definite relationahip to a peison's 
toleiain'e of light By adding pignn nt to 
the eye in the, form of a tinted lens, the 
enhanced sensitivity of the lurvous con¬ 
ducting mechanism of the eye is allayed 
There aie many pathologii and psycho- 
genic states wliirh reR|iond to an absorp¬ 
tion lens of the propei presciiption 
Thei< are numbers of tinted lenses on 
the market, many of whieh are offered 
without any pretense of «cientihc co 
ordination with the eye. 

The normal eye stMjji jininarily with 


the yellow and yellow-green components 
of the spectral light—the most luniiiiotis 
part of the spoetriim and the one in sharp¬ 
est focus in clear vision When in exact 
focus for the yellow, the eye is slightly 
out of focus for the extremes of the 
spectrum, the red and violet. Discomfort 
may result from sharp focusing uf either 
*if these extreme rays on the sensitive lay¬ 
er of the retina and a tinted lens of the 
neutral type may remove these rays en¬ 
tirely oi diffuse them. A neutral type is 
one whieh absorbs equal proportions of 
all coloi.s of light, as opposed to selec¬ 
tive uhsorptioii of eerluin radiations. 

P EBSON.S with iiuimal eyes who wear 
absorption lenses foi suminei glare 
arc usually more roiiifortable with one of 
the grci-nisli types of optically ground 
and poli.shed lenses whose properties 
.lie definittlv established and the ihirk 
nesses of whieli are held within closi- 
limits Siiire the maximum of the visual 
response is in the yellow and yellow- 
green portion of the visible spe< Irum, a 
lens which transmits these radiations will 
give the utmost that niav he expected in 
visibility with as little light loss as is pos¬ 
sible with adequate protection 

A few types of ihesi- glasses an* not 
able foi their elimination of both the 
ultra-violet and infra-red radiations, 
neither of which contributes to seeing. 
The dangers of these two radiations are 
well known in industry and they are 
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WAVELENGTH IN MILLIMICRONS 


countiv BiiW'li luid Lumb 

Ught ttvnumiiision of one type of »un-elaas lens, in three different sliades. 
Note high percentage in visible, low in infra-red, and opariiy to ultra-violet 



susjH-Cied of (oiilnbuting to several ocu¬ 
lar diseases but their exact effect in sun¬ 
light IS still a subject of study. Infra¬ 
red radiation pioduces heat and one is 
warned by I lie buining sensation felt in 
the eyes Most of the ultra-violet radia¬ 
tions are believed to be stopped in the 
cornea and crystalline lens, but any ef¬ 
fect of them is the more insidious because 
the reaction is not felt for hours. 

Yellow-green and blue-green glasses 
iippear to ini reuse visibility by hrighl- 
ness-contiusl. due to the elimination of 
sealteied light of short wavelengths, 
jus) as a phologiupher obtains fine pic¬ 
tures of elouds and distant seems by 
using a yellow green filter. The aerial 
jihotographer gets sharp photographs of 
enormous stretches of country by using 
a filter which excludes all hut the infiu 
red rays. All these devices function large¬ 
ly by removing the veiling effect of short¬ 
wave light s(altered by the intervening 
atmosphere 

The various tints of glasses on the 
market lesult from the kind of oxides 
added to the glass-forming constituent, 
usually a soda-lime hatch. Cobalt oxide 
produces a blue glass, chrome and 
uranium oxides, green glass, gold oxide, 
luby, silver oxide, yellow, mangancsi 
oxide, pmk or violet, and cerium oxide, 
blown All of ibem absorb different por¬ 
tions ol the sjuTtrum. Amethyst glasses 
have a strong absorption in the blue le¬ 
gion and moilifv colors to a great ex¬ 
tent Amber and brown glasses absorb 
I lie blue and violet, flatten the yellows 
and intensify the reds, but their trans¬ 
mission of infra-red is high. Blue glasses 
of the cobalt types ulmorb selectively in 
the green, yellow, and orange-red. They 
also have high transmission of the infra¬ 
red. Crookes glasses, brought out in 191.3 
hv Sir William Crookes, were a great 
advance over previous absorption lenses, 
definitely absorbing both the ultra-violet 
and infra-red rays. Although widely pre¬ 
scribed today they are not so popular as 
formerly, due to a marked selective ab¬ 
sorption in a narrow band of the visible 
spectrum, caused by the use of the rare 
larth. didymium. In the darker shades 
they absorb hcavilv in the region of 
maximum visibility 
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In the Transatlantic Service 

W ITH win}>s spreading 152 feet and hulls 106 feet lung, to the passenger. When used for daytime flights, 74 passengers 
Boeing Clipper ships have inaugurated traiisalluntii air- can lie carried; berths made up from triple-seat davenports 
mad service, it is expected that, by the time this issue reaches will accommodate 40 passengers for night flying, 
the reader, transatlantii passenger service will have been Sound-proofing is extensively used throughout the Clippers, 
established on regular schedule. Already six of these huge in crew quarters as well as in passenger compartments. Air 

ships have been built. Two of them are in use over the conditioning assures comfortable temperatures at all times. 
Pacific, while the other four are to be used in the Atlantic A completely equipped galley serves hot meals while aloft, 
flights Our drawing shows the details of these ships, which Designers of the Clippers have foreseen every possible 
have been designed to offer the utmost in comfort and safety emergency and have made provisions for insuring the safety 






of passengers and crew at all times. Individual life pre¬ 
servers are placed under all seats; life rafts, each capable 
of supporting 10 persons, are readily available when needed. 
A kite, stored aWe the after crew’s quarters, can be used 
as a signaling medium in case of a forced landing. Complete 
fire-fighting equipment is provided. 

The inset map at the top of the drawing shows the two 
routes that have been surveyed from the United Sutes to 
Europe. It is possible, however, that, due to weather con¬ 
ditions and the desirability of taking advantage of favoring 
winds, deviations from direct courses will be a matter of 
routine when transatlantic flights are on regular schedule. 
In fact, on one of die first mail flights, the Yankee Clipper, 


first of the ships to fly the Atlantic, made a 300 milc detour 
to the south of her normal course when adverse winds were 
encountered. This detour made possible a stop at Bermuda. 

More technical details of the Boeing-314, as ships of this 
type are known before they are christened, will be found in 
issues of Scientific American for July 1938 and May 1939. 
As is usual in the design and construction of new plane types, 
changes have been introduced as work progressed and it was 
found that such changes would be advantageous for one 
reason or another. For example, early plans for the Clippers 
did not call for the immovable center fin of the tail assembly. 
In fact, test flights were made without it and it was not in¬ 
stalled until experience indicated that it would be desirable. 



McDonald Observatory 


The Large New Observatory in Western Texas Was 
Made Possible by an Amateur... An Admirable Site, 
An Efficient Housing and a High-grade Telescope 

By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of tha Department of Aitronomy and Director of the Ob- 
aervatory at Princeton Untveraity Reaearch Aicociate of the Mount 


T here w no more successful ex¬ 
ample of human co-operation than is 
found in astronomy. Here, at least, 
the rule of reason prevails. Our political, 
national, and racial differences, however 
important, have really very little signifi¬ 
cance beyond the limits of the Earth’s 
atmosphere. Here we cannot act or ex¬ 
periment, but must be observers only— 
but we may still be active observers, seek¬ 
ing eagerly for the best opportunities and 
the most powerful means of inve.stigation 
Many kinds of co-operation among as¬ 
tronomers are an old story, such as the 
division of a great field of observation, 
such as cataloguing the stars, into parts 
undertaken by different obseivatories; 
and the continual exchange of informa¬ 
tion, published and often unpublished, is 
the very life-blood of our growing knowl¬ 
edge. The smaller institutions, in par¬ 
ticular—as the writer of these lines has 
abundant reason to acknowledge with 
gratitude—are continually indebted to 
the great observatories, which, gathering 
information far faster than the photo¬ 
graphs can be worked up, are most gen¬ 
erous in supplying material for theo¬ 
retical workers elsewhere. 

A new and very effective type of co¬ 
operation has just been formally in¬ 
augurated in the principal astronomical 
event of the past month—the dedication 
of the McDonald Observatory. 

Forty years ago, Mr. William J. Mc¬ 
Donald, a banker of Paris, Texas, be¬ 
came deeply interested in astronomy, as 
an amateur student. Upon his death in 
1926—leaving no near relatives—he left 
the bulk of a considerable fortune to the 
regents of the University of Texas “for 
the purpose of aiding in erecting and 
equipping an astronomical observatory, 
to be kept and used in connection with 
and as a part of the University, for the 
study and promotion of the study of 
astronomical science.” 

When certain legal problems were 
settled, the University found itself in 
possession of about $800,000, and a 
major problem arose. This sum was 
enough to provide for the construction of 
a really great telescope, and equip it with 
the accessories required for modern re¬ 
search: but if this was done, there would 
be very little left to provide salaries for 
astronomers to observe with it. If enough 
endowment were set aside to provide for 
an adequate staff, only a telescope of 
moderate capacity could be built with 
the remainder. 

Rather than suffer this limitation, it 
was at first planned to let the fund ac¬ 


cumulate until it became adequate. But, 
at the same time, the University of Chi 
cago found itself facing a similar, yet 
curiously different problem The Yerkes 
Observatory was rich in staff, and less 
so in equipment Under the new director. 
Dr. Struve, a very able and enthusiastic 
group of young astronomers was being 
assembled. The great refractor of the 
Observatory—^the largest in existence— 
had been built when the possibilities of 
great reflectors were not yet appreciated. 
Indeed, it was the construction, shortly 
afterward, of the 24-inch Yerkes reflec¬ 
tor (the first to be equipped with a 
mounting conforming to modern stand¬ 
ards of accuracy and convenience) 
which brought the reflecting telescope 
back into its own. A great reflector was 
badly needed to extend the equipment 
of the Observatory; but there was no 
money for it. 

S OME genius realized the complement¬ 
ary character of these two problems 
—each was the solution of the other. 
With the enthusiastic approval of Presi¬ 
dent Hutchins of Chicago, and the late 
President Benedict of Texas (himself an 
astronomer) plans were developed for 
a close co-operation between the two uni¬ 
versities—culminating in a formal agree¬ 
ment covering a period of 30 years 
According to this, the University of 
Texas was to build the observatory and 
the University of Chicago to staff and 
operate it—equitable arrangements be¬ 
ing made regarding running expenses, 
and publication of the results. This close 
partnership between two independent 
institutions—one a state university, the 
other privately endowed—a novelty, 
and promises great things. 

The next problem was to find a site for 
the new observatory. Fortunately, Texas 
is a large slate, and its western portion 
extends into the semi-arid region where 
high altitudes and clear skies may be 
found. After the usual extensive recon¬ 
naissance, a site was chosen on Mount 
Locke, in the Jeff Davis Mountains, in 
the county of the same name. The peak 


IS 6800 feet above the sea, with slopes 
not too steep to allow a well graded road 
to be built to the very summit, and cov¬ 
ered closely enough with trees to protect 
the ground from overheating by the Sun. 
There are some higher peaks in the re¬ 
gion, but these are either too remote or 
difficult of access, and the Observatory 
commands a clear horizon in every di¬ 
rection. A well drilled on the slope, 600 
feet below the summit, provides an ade¬ 
quate supply of good water. About 20 
miles of good—though not paved—road 
lead to the town of Fort Davis where 
adequate supplies can be obtained. The 
nearest railroad is 20 miles farther. 

The necessary conditions of habitabil¬ 
ity are therefore met—and well met. It 
is a cattle country, of good-sized ranches. 
(This phrase has a special meaning there 
—one may hear a cattleman say: “Oh, he 
hasn’t a big ranch—only 80 sections.”) 

The observing conditions are also ex¬ 
cellent. The seeing is good, the air clear, 
and tlie site is as remote from city lights 
and man-made glare as could easily be 
found. From the summit the view ranges 
in all directions over wooded mountains 
separated by tawny grass-lands, with 
hardly half-a-dozen human habitations in 
sight. Long before the great telescope 
was erected, Struve and Elvey had proved 
the advantages of its location by observa¬ 
tions of the spectra of faint diffuse 
nebulae, and of the brightness of the 
z'ftdiacal light, and the faint diffuse il¬ 
lumination of the night sky—^which could 
only be successfully accomplished in the 
clearest and purest of skies. 

The Observatory itself crowns the very 
summit. A glance at it—or at a picture— 
shows one difference from most others. 
The walls of the cylindrical sub-structure 
below the dome are pierced with many 
windows. This reveals a very nice piece 
of architectural efficiency. To got the line 
of vision clear of the disturbed air near 
the ground, the great telescope is usually 
mounted at a respectable height, so that 
the floor of the dome is as far up as the 
third story of an ordinary house. In aA 
other large observatories, ^ space ttnder 
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The 82-inch mirror, 12 inches thick, after aluminizing. From left to right: H. L. 
(^lok, director of the Wainei und Swusey Company’s instrument department; 
C. A. Hohert Liindin, director of the optical department, who figured the mirror; 
Dr. John S. Flnskett, direitor emeritus of the Dominion Aslrophysiral Observn- 
loiy. who tested it, George A. Decker, woiks engineer. The fotul ratio is / 1 


this floor is simply vacant. Part of it may 
be used for constant-temperature rooms, 
and other scientific purposes; but most of 
it resembles the huge space below the 
dome of the 100-inch telescope at Mt. 
Wilson, which was once descrilied as 
“providing ample parking space for the 
automobiles of the mechanics and the 
walking-sticks of the astronomers.” On 
Mount Locke things arc different The 
large available space is divided by floors, 
and provides for a library with stacks 
und a mam room big enough to hold 80 
to 100 people—it was crowded at the 
conferences!—also offices for the prin¬ 
cipal members of tile staff, and several 
small bedrooms for astronomers who 
eome down from Yerkes for special 
work The permanent members of tlie 
staff have houses on spurs of the moun¬ 
tain a little below the summit--and tlie 
writer cannot refrain from exprt ssing his 
admiration of the good judgment whuh 
has made these houses really attractive 

M ount LOCKE is remote enough to 
make it nttcssarj for the perma¬ 
nent observers to live on tlie mountain. 
There is no near by town, us at Pasadena 
or Victoria. Living in a small isolated 
mountain < ommiinity has some inevitable 
disadvantages. Tin y are far less serious 
than they once wiie—no one who has 
heard it will foiget the story of tlie young 
son of one of the a«lronoiiiers at the Luk 
Ohsirvutory, who la\ unconscious, aflu 
a bad fall, for three hours, while the diK* 
tor summoned by telephone toiled up the 
steep winding load us fast as a tiuni of 
good hoises could take him. Even today 
there are some inconveniences—hut they 
(ount for less when the things which can 
be provided to make life pleasant are 
available. 

But all else on the mountain centers, 
of course, upon the great telescope—the 
second in the woild The 82-inch mirror 
is of Pyrex glass- -of very low coefficient 
of expansion—and has been figured with 
almost ideal prei ision Thorough tests by 
the veteran observer, J. S. Plaskett, show 
that the deviation of its surface from the 
true form averages only seven ten-mil¬ 
lionths of an inch—one thirtieth of a 
wavelength of visual light. The “diffusion 
disk” resulting from the failure of all 
parts of the mirror to bring the light to 
precisely the same focus is considerably 
smaller than the diffraction disk arising 
from the properties of the light-waves 
themselves—so that a still more perfect 
adjustment of the figure would gain 
nothing practically. 

The mechanical mounting of so large 
an instrument is a difficult engineering 
problem—the moving parts weigh 45 
tons. The “cross-axis” design has bt-en 
adopted—in which the principal polar 
axis extends between two separate piers 
and the telescope lube is at one side of 
this, bounterbalanced by suitable weights 
OB the other. 


This type of mounting has the great 
advantage that all parts of the sky ma\ 
be observed—including the pole and the 
soutbern horizon Great reflectors, with 
mountings of this soit, existed already 
at Victoria, B. C., Delaware, Ohio; und 
Toronto, but the new instrument has one 
gi( at advantage that these lack—a coude 
device for spectroscopic work. IX'hen 
this IS in place, a plane mirror, inclined at 
t) dcgiees. reflects the light from the tele¬ 
scope tube at right angles, thiough the 
hollow declination axis, to a second mir¬ 
ror, which sends it down the interior of 
the hollow polar axis It comes out at 
till' lower end of this at the same jilace. 
no matter to what point in the sky the 
telescope is directed. The rays are re¬ 
ceived in a room maintained at constant 
temperature, in which very powerful 
spectroscopes, and so on, may be in¬ 
stalled. 

The 100-inch mounting at Mt. ^il.«on 
was designed with an arrangement of 
this sort, which has proved increasingly 
valuable and useful; but the engineer¬ 
ing problem of adapting this to the 
cross-axis type of mounting had nut pre¬ 
viously been solved. It was necessary to 
alter the construction of the main bear¬ 
ings, about which the telescope is turned 
to reach northern or southern stars, so 
that, whatever its position, the light 
might have an unobstructed passage 
The unusual position of the great 
counter-weight at the upper end of the 
polar axis rather than opposite the tele¬ 
scope-bearing was part of the same 
scheme. 

The instrument hds also the usual 
Cassegrain arrangement in which the 
light is reflected back by a convex mir¬ 
ror through a hole at the center of the 
great mirror, to form a large-scale 
image, and an ingenious device for tak¬ 
ing photographs at the primary focus 


in the middle of the top of this mam 
tulle—thus avoiding the loss of light by 
reflecljou at a diagonal mirror. The 
moving platform by which the observtr 
may reach the upper end of the in¬ 
strument in any position is also very 
efficiently designed. 

The latest methods have again been 
ii-ed in the “drive.” which turns the 
gri-at mechanism about the polai axis to 
follow the stars. This is entirely electric, 
and regulated in rate by the precise and 
effective vueiium-tulx: control devised 
by Dr. McMath. It can be adjusted so as 
to allow for the changing effects of re¬ 
fraction as the -stars change their alti¬ 
tude, and the test of actual operation 
shows that It IS “practically perfect.” 

It would be of little value to have 
even so powerful an instrument if there 
were not a giKid program of work to be 
done with it. Here Dr. Struve—now 
director of the McDonald as well as the 
Yerkes Observatory—has outlined plans 
which should meet the hearty approval 
of all a.stronomers. Problems which de¬ 
mand the utmost light-gathering power 

-such as to extend the boundaries of 
our knowledge of the “universe of 
galaxies”—aie wisely left to the 100-inch 
telescope, and the 200-inch when it is 
finished 

But there is an immense field of work 
in the study of individual stars, and es¬ 
pecially of those unusual and interesting 
objects which are found here and there 
among the faint stars. With an excellent 
outfit of accessories—spectrographs and 
the like—the McDonald telescope has 
already, before its formal dedication, re¬ 
vealed new and important things. Its 
admirable sili^ its excellence of mechan¬ 
ical and optical quality, and, above all, 
the skill and enthusiasm of the staff, 
make a long career of usefulness certain. 
— Princfton, June 1, 1939. 




Under The Nieuwe Maas 


AT an outlay of approximately $8^2S,- 
000, Rotlordam is building a suba¬ 
queous tunnel that differs radically 
from other structures now in use as 
underwater traffic routes This single 
structure, which passes beneath the 
Nieuwe Maas River, is designed with 
four passageways—one for pedestrians, 
one for cyclists, and two for 

eering undertaking, the tun- 
nel IS unique in a number of f 
particulars. Work on it is | ¥"»| ® 


advanced stages I J 

To appreciate why Rotter- 1 
dam is thus equipping hei 1 iy; 
self, one should liave some 
understanding of the extent ( 

of this centei of Hollands t 

iiiaritinie commerce. The port ’ 

is situated less than 20 miles 
inland from the North iiea at a pt 
where tributary river routes and van 
canals have made the harbor aeiessi 
to vast interior regions of Holland, (i 
many, and Kelgiutn. Rotterdam's sm- 


industrial, and commerLial expansion tuxt d at peak pe 


(luring recent decades has piotoiiiidlv 
altered her intra-iirban traffic pndilems 
At this time, 30 peicent of Rotter¬ 
dam's peojilc, many of her foremost in¬ 
dustries, and the greater part of her sliqi- 
ping interests are located on the south 


Unique Tunnel at Rotterdam ... For Vehicles, Pedes¬ 
trians, Cyclists . . . Rectangular . . . Sections Built on 
Land, Then Floated Out and Sunk in Place 

By R. G. SKERRKTT 


. rr . . . I ,I ———"-"1 In and out of Rotterdam 

.' i'-i ,1 ' . there IS moved by water an- 

y '' I- niially nearly 31,000,000 short 

P‘, tons of freight in overseas 

(§) If] @ It! conimerce. and the Nieuwe 

WW Maas, now familiarly known 

iii i ijj. -g L 'j as the New Vtaterwav. is 

P H y tint adedcontinually by ocean- 

r.-- ;! .. r ' I craft Tin re art, be 

.'I',; s 's|,i„ . sides, well-iiigh ceaseless 

(.ross-seitioii of nnder-river piirt of iminel in whitli all movement' of ves'els of otlier 

three (lasses of traffic will he .litommotluled Passages for sorts The land on both side* 

motor vehltles at (.i. ai ; cve lists (Iti . .ind pedesln.ins l( i „{ i|i, nver is low, 1ml a low 

biulge, with a diaw, would nut 
ig available to pedestrians answir because its fiii(uenl opening 
stieet railways. That strut- would halt and longc't the flow of nioloi 
ol cenlrully located in rela vehicles, A high bridge, with amjile 
Host active sections on the mulet eleaiain e for the masts of any 
the rivtr, and it is over ships using tin [lort, would requiie veiy 
; peiiods of liulhc To sonn long approaches in older to ussuk ae- 
has been affoided hv cross etptuhle gradiints lor vehicles biieli a 


extent iclief has been affoided hv e 


r femes hut these have operating bridge would have t 


diawhueks. The city uulhoiities lia 
Veais lecognucd that one oi more 


fc foi 2.') mills, and its approaclu's would he 
uddi loo far inshore to he leadilv ai eessihle 


tional peiniaiient erossings should he to motor trucks, for e 


(onsliiicled; hut the (|i>eslion v 


s the poll kind would best ii 


tween the ducks on one side of the stream 
and distiihuting points on the other side 


to west The old 'Willems- Bridges, of course, have been considered The engineering experts, accordingly.de- 


lels by the engineers 



Unstable soil in the deep trenches of the approach ramps made necessary use of 
large numbers of piles. Deep<well pumps are operated ronlinuonsly to keep the 
trenches drained. Each finished ramp will be a great reinforced concrete trough 


cided in favor of a subaqueous tunnel 
capable of providing annually for the 
transit of 8,000.000 veliicles, and daily 
Use hv thousands of pedestrians and 

T he route chosen foi the tunnel cross¬ 
ing is some iIisIuikc downstream 
fiom the Willems-Bi idge. and is intended 
tcwlink what is known as the Park section 
of the older part of the city with the 
Charlois area on the south side of the 
river, where it will have its portal close 
to the very busy dorks. The tunnel will 
also serve as a link for much us(‘d motor 
highways leading to and from otlier im¬ 
portant cities of Holland The low land 
on each flank of the waterway permitted 
the designers to keep the total length 
of the undertaking within approximately 
4800 feet; yet the nature of the ground 
both on shore and in the bed of the river 
has presented major difficulties 
The project may be subdivided into 
two open-cut ramp approaches: two land 
tunnel sdetions; two ventilation build- 




auci'^'T • m9 


ings, one at the waterV edge on each 
flank of the river; and a central auba- 
qtieous tunnel section, which under-runs 
the stream and which connects with the 
underwater foundation structure of each 
of the ventilation buildings. The river 
tunnel has a length of slightly more 
than 1917 feet, and the ad|oining two 
sections of land tunnel are, respectively, 
902 feet and 092 feet, in length From 
end to end of the tunneling, including 
the siihstruclures of the ventilation 
buildings, the undertaking will measiiie 
.3511 feet 

The land tunnel sections arc being 
built in deeji open cuts, the foundations 
for the two ventilation buildings have 
been earned down to their presiribed 
depths at tin shore fronts by means of 
pneuniatn caissons, and the under-river 
tunnel will be assembled by what is 
desenbed as the "sinking method ” That 
IS to su\, each of the rune separate sec¬ 
tions of the subaqueous tunnel is built 
up to a ikgiei on shore, then floated out 
into the iivet for completion in a buoyant 
state and. when ready for final placing 
ill the liver, it will be towed to a point 
direitiv ovei Its given site and sunk into 
a trench eviavated in the river bed Tbe 
substitution of tills piocedure for the 
familiar shield-and-pneuniatic method of 
tunnel driving is because the soil of the 
iivir bottom is too loose and sandv to 
pi unit the use of compressed air unless 
till tunnel were carried much deepei to 
riaih firmer subsoil Other subaqueous 
tunnels have been constructed in a mea- 
suie along kindred lines, but i ven so. 
the Kotterdam tunnel represents some 
novel and very interesting departuies in 
luacticc 

T HF, two SCI tions of land tunnel aie 
designed only for the passage of mo¬ 
tor vehicles, while the river section will 
piovide for the passage of pedestrian*, 
cyclists, and motor vehicles The pedes- 
tiians and cyclists will enter and leave 
the liver tunnel through connection* 
leading to and fiom surface buildings ad¬ 
joining the ventilation buildings 

F.ach of the nine units forming the 
iiiider-river tunnel is a great reinforced- 
concrete block that is peifoiated from 
end to end by four traffic passage’s and 
numerous lesser longitudinal chambers 
for the transmission of fresh air and the 
withdrawal of vitiated air. Each of these 
box-shaped elements ha* a length of 
slightly more than 200 feet, a width of 
about 81.25 feet, and an exterior height 
of 27.,S3 feet. The roadway in each of the 
two vehicular passages has a width be¬ 
tween curbs of 19.7 feet—affording room 
for two traffic lanes; and the ceiling i,® 
13.77 feet above the roadway. The pas¬ 
sageway for cyclists has a width of neat¬ 
ly 16 25 feet, while the passageway for 
pedestrians has a width of abciut 14.34 
feet. 

To protect each of these reinforced- 
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A partly iininlied tunnel sertion being lowed from the drvdoik. where it was 
built, to tbe finisbing slip where it will rereive the lenuiiider of Us roii- 
irete bodv. This view serves to give a good eomparison ot the serlion’s sire 


lonciete block* fiom water peiii tration. 
It 1* to have a coating of wilded steel 
0 2.3b ol an me li in thickness, covering 
liolli Hide* and tbe toji and bottom siir 
face* A* an extra protection against 
lorrosion. that steel is to be covered with 
a thin layer of (oncrete. The working 
Hchediilc has called for the siniiiltaneou* 
const I net loll of three such tunnel sec¬ 
tion* 111 the Municipal Building \ard at 
Hev*che-hdven When a certain stage of 
partial completion has been reached, tin 

diyiloek 1* ..led, the sections are 

floated out into the iivir and towed to 
Waalhaveii, where the rest of the work 
IS done prejiaratory to sinking. 

To make it possible to flout the sec¬ 
tion* from the divdock and to shift them 
to the finishing slip, each section, after 
the concrete is poured to half height in 
the drvdock, is sealed at eai'li end with 
a temporary reinforced-concrete bulk¬ 
head, and closed along each side with a 
temporary timbered bulkhead—all the 
bulkheads extending high alnive the sur¬ 
face of the water and giving the section 
the appealance of a great rectangulai 
barge. At the finishing slip, each floating 
section is completed up to full height bv 
jHiiiimg the remainder of the concrete 
within complex form*, and other neces¬ 
sary arrangi’ments are made to put a 
section in readiness for sinking. The end 
bulkheads of concrete will be cut 
through after the various sections are 
located in contact in the liver-hed trench 
Wherever two sections are joined, they 
will be Imund together by an enveloping 
joint of concrete—^lliQ concrete being 
poured under water aod within forms 
provided for that purpose. When all the 
.sections are linked together beneath the 
.surface of the river, then the intervening 
concrete bulkheads at the joints will be 
cut away, one by one, while the tunnel 


seclion* are iinw.ilered progressivi ly 

Each si’clioii of the rivei tunnel will be 
handled b\ floating cranes and other 
floating equipnieiit, and to give it dead¬ 
weight to call*! It to sink. It will be filled 
with water *o that it can be lowered de¬ 
liberately and priiisely to it* assigned 
location When it settle* m the trench it 
will lest on a temporaiv foundation con 
sisting of hyilrdiilically contiolled jack* 
whii h will bold It i't It* jiTojier level. 
With that done, all depression* between 
the uneven bottom of the tiench and the 
uiideiside of the section will be filled 
eompailly with sand jetted iii under 
high pressure in accordani e with a 
method recently devised. When all sic- 
tions aie firmly supported, the jacks will 
be withdiawn and the entire tiench will 
be back-filled to the oiiginal level of the 
liver Ixittom 

To facilitate pedestrians and cyclist* 
using the tunnel, there will be installed 
in a building at each side of the rivet 
four escalators, eai h of which will have 
a vertical liavel of .55 77 feet. The bi¬ 
cycle IK very extensively used in con¬ 
tinental Europe not only foi pleasure 
travel but in making the daily trip, back 
and forth, between the home and the 
place of business. Hence the special 
provision that is being made in this 
under-river tunnel for cyclists. Likewise, 
the moderate length of the tunnel will 
encourage many persons to use it in 
walking to and fiom the opjiosite and 
neighlmring sections of the city. 

The actual building of this unusual 
Ktiuctiiie is lieing done by a group of 
experienced engineers and contraetorK. 
for the time being known as Maastunnel 
Limited. The ^chief engineer for the 
municipality is Mr. J. P. van Bruggen, 
to whom we are indebted for much of 
onr information 




ELevt Flaking 

The Amateur Workman, as He Practices, Can 
Progress in Days through the Same Stages of 
Skill for which his Ancestors Required More 
Than 100,000 Years of Gradual Invention 

By C. STUART JOHNSTON 

Department of Anthropology, West Texas State Collece 



Figure I: Indians minini! flint nl Alibnle* 
(Hiiirry Iiom n paintini; by Guatof Sundalroni 


T he art of -working stone into use¬ 
ful implements is perhaps the most 
ancient of human arts It dates back 
to the dim dawn of cUilization more 
than 100,000 year? ago, yet it is still 
practiced by primitive peoples in many 
parts of the world. One of the outstand¬ 
ing differences between man and his 
other relatives of the animal kingdom is 





Figure 2 An an urate nietliod of 
positioning and plneing ,i Mow 



his ability to make and use implements 
of one kind or another. 

Stone implements are in many in¬ 
stances the only records that we have 
of early human history. Thus man's 
earliest efforts toward accomplishment 
are recorded in the impressionable med- 



Figure 4: The same principle ap¬ 
plied on a more powerful scale 

lum that he has left behind—stone arti¬ 
facts or “fossils of the mind.” On the 
basis of their study the earliest phases 
of human history have been sub-divided. 
We thus speak of the Paleolithic, or 
the Old Stone Age, and the Neolithic, or 
the New Slone Age. But even prior to 
the Old Stone Age there must have been 
a lime, many thousands of years ago, 
when man was just learning through 
(rude efforts that stone could be roughly 
fashioned into a tool. Artifacts of this 
early beginning are referred to as Eo- 
hlhic—the dawn of the Slone Age. After 
the Slone ages came the Bronze Age, 
and this in turn was followed by the 
Iron Age. 

The aneestors of the American Indians 
are thought to have migrated into the 
Western Hemisphere from Asia, in Neo¬ 
lithic time, following the Glacial Period, 
and, though their culture reached a high 
point of development in several local¬ 
ities, and though metals such as bronite 




and a few others were used, the Indian 
was essentially a stone-age roan when 
■America was discovered by the Eurfi- 
peans. 

In several world localities the tech¬ 
nique of working stone reached the dis¬ 
tinction of a fine art, due perhaps in 
part to an abundance of ffne raW ma¬ 
terials as well as to the character and 
inventiveness of the workman. One of 
these localities was centered in Denmark 
and parts of Scandinavia, one was in 
Egypt, a third was in the Pacific Coast 
region of the United States, and a 
fourth in the Great Plains region east 
of die Rocky Mountains. Here Folsom 
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Man inade fine implements of stone, and 
iwitfa them hunted animals that are now 
long since extinct. 

One of the largest and oldest quarries 
from which the American Indian ob¬ 
tained his flint is located on Alibates 
Credc, about 40 miles north of Amarillo, 
Texas. Here the flint is of a characteristic 
red and grey color with an even texture, 
ond is easy to recognize even in a small 
arrow point found, as some have been, 
hundreds of miles from its source. Even 
Folsom Man, himself, who is known only 
from a certain definite type of implement 
that he made, obtained much of his 
material from this quarry. Figure I, 
from a painting by C. T. Sundstrom. 
represents the Neolithic workman min¬ 
ing flint at the Alibates location. The 
writer is indebted also to Mr. Sundstrom 
for the other illustrations in this article. 

After man passed the long, crude 
stages of the Eolithic Period we find 
him manufacturing the first definite im¬ 
plement of the Old Stone Age, and, 
though still rough in many ways, it was 
unquestionably designed for a useful 



Figure 7: How pressure, blows, or 
both may be used when neressary 


purpose. This early tool, known in the 
Old World but not in America, is called 
by the French a coup-de-poing, or hand 
ax. This did not usually exceed six 
inches in length, and when held firmly 
in the hand it probably was an effective 
instrument for many purposes. 

The hand ax was made from a nodule 
of flint by striking off rough flakes until 
the core reached the desired shape. This 
technique is important and characteristic 
of Early Paleolithic time. The same tech¬ 
nique was continued into the next epoch, 
but with the difference that there was a 
specialization toward more varied types 
of tools. Later, the flake itself wasVorked 
into a tool by a process known as re¬ 
touching, but this was applied only to 
one side. The next step was an improve- 
nteat and gnettter skill in the art of re- 
toudldng. The workman became more 


proficient in the use of the awl in scal¬ 
ing off thin flakes of flint to achieve the 
desired shape and edge of the tool. 
Eventually we find that the entire imple¬ 
ment was retouched. Finally, it was dis¬ 
covered that, by the proper application 
of a sharp blow from a hammer stone 
through the aid of an awl (Figures 2, 
3, 4), flakes could be detached from 
the core more effectively, and that it also 
was possible to control the process to 
such an extent that long slender fldkci^ 



Figure 8: How tlie bone awl may be 
used for retouehinz a thin flake 



for twistinz off very small bits 



Figure 10; Pressure flaking with on 
owl against n leather protertor 



Figure U; Still another method— 
detaching flakes with tide of awl 



Figure 12: Completed, and you’ll be 
sure your oneestor was u mechanir! 


could be produced with knife-like edges, 
satisfactory for use without the time- 
consuming process of retoucliing. These 
steps as outlined, though apparently sim¬ 
ple, represent nearly 100,000 years in 
man's advance from the Lower Paleo¬ 
lithic through the Upper Neolithic, and 
are so definite that chronology in culture 
can be based upon them. 

Contrary to popular opinion the meth¬ 
od involved in making stone knives and 
arrow points is not a lost art. Indeed, 
the methods are rather simple, although 
considerable skill is neccs.sary, and the 
worker will find that painstaking prac¬ 
tice is essential before he is able to pro¬ 
duce a pleasing product. The only re¬ 
quired tools for arrow making are an 
awl, either of bone or iron, a hammer 
(for this purpose the Indian used a 
Slone), and a leather pad to be used as 
a pTolection for the hand from the sharp 
chips of flint. 

T he first step in making an arrow 
point or a knife, or spear point is 
to produce a suitable flake from the ma¬ 
terial at hand such a.s obsidian, flint, or 
glass, as shown in Figures 3 and 6. 
This is then further worked with the 
hammer and awl to the rough outline in 
Figure 7. Now that the flake has been 
worked to the approximate shape of the 
desired implement the next step is the 
process of retouching In this the flake 
is held firmly in the hand (Figures 8, 9, 
10, 11) in such a way that, by applica¬ 
tion of pressure from the point of the 
awl, thin scales of flint can he chipped 
from the edges over the surface of the 
flake toward the mid-line of the flake. 
Thus the flake is sharpened and thinned 
down to the desired shape, as shown in 
Figure 12. After the point is thus brought 
gradually into shape tlie notches for at¬ 
tachment are worked into the flint in 
the same way. First efforts will probably 
be crude and of the Old Stone Age 
type, but continued practice should bring 
the new craftsman with his ancient art 
up to the Neolithic period in which his 
work will be admired by others and a 
source of pride to himself. His respect 
for ancient man is likely to expand. 




More Oil from 

By UPTON CLOSE 
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Lining up an Eaitman removable whipatork— 
fnole fllant groove—before lowering into well 


B y drilling deliberately crooked oil 
wells instead of straight ones, a 
young Oklahoman has added im¬ 
measurably to the dwindling oil resources 
of the world. H. John Eastman, though 
told by engineers that it couldn’t be done, 
showed them how drilling on curve and 
slant can outwit geology, put a subter¬ 
ranean cork in wild and flaming wells, 
and, by angling out under the ocean, 
open up to man's use huge new reserves 
of petroleum, hitherto counted as beyond 
his power to exploit. 

But Eastman’s methods have also 
opened a gusher of legal controversy. If 
oil can be pumped from under no-man’s 
land, the sea, who owns it’ “We do,” say, 
in a confusing chorus, the operators who 
finance the drilling, the sovereign Mates 
in whose coastal waters it is done, and the 
Navy Department, speaking for Untie 
Sam. Furious controversy and legislation 
he ahead Meanwhile, several .states have 
boldly “annexed” miles out into the shoal 
waters off their shores. 

This new method—which Eastman 
calls “Controlled Directional Drilling”— 
offers to the oil industry dazzling vistas 
and undreamed of skills By making 
holes straight, slanting, or curving at 
will, drillers can follow geologic forma¬ 
tions, avoid rock structures, go through 
faults and under salt domes. From one 
derrick and top hole a driller can probe 
under 20 acres. This new slant-hole drill¬ 
ing makes available deposits formerly 
withheld from man and greatly cheapens 
and makes more thorough the exploita¬ 
tion of known fields. Because of its un¬ 
derground surveying system, well oper¬ 
ators for the first time know where their 
bottoms are; and, in new fields, can plan 
spacing and drainage in the oil sand, 
instead of blundering at it from the sur¬ 
face. 


Where oil is found under cities, build¬ 
ings, parks, and cemeteries, Eastman’s 
process can tunnel down at an angle 
from far enough away to make unneces¬ 
sary such projects as putting the <lcr- 
ricks on the lawn of Oklahoma’s slate 
capitol Most sensational of results- 
John Eastman has given the oil industry 
its first tonclusive means of controlling 
wild wells and extinguishing dangerous 
and shockingly wasteful burning craters 
Thanks to Eastman, we can get some 
of that 70-odd percent of the oil formerly 
left in the earth when wells were 
“through ” The driller can start from any 
point along his casing, plug up the bore 
below that point and at small expense 
drill slantwise right through the casing 
pipe to a jioint at which the oil sand 
still contains enough pressure to make 
the oil flow. Or he can even turn a hole 
to run within and parallel to the oil bear¬ 
ing stratum and dram the sand by grav- 



Map showinK w.inderinKH of an oil 
well, from surface (0) to full depth 

ity. Vast low-production deposits hitherto 
commercially unworkable, and exhaust¬ 
ed fields, such as those iii Pennsylvania 
and West Virginia, mav now contribute 
the “fluid of life” for man’s productive 
and destructive activities. 

Great economies can be achieved 
through the Eastman method by drilling 
multiple holes from the same derrick. 
Where oil lies under shoal water the ad¬ 
vantages of this method are enormous. At 
Elwood, Caltfornia, piers running out 
2000 feet from shore bear traveling der¬ 
ricks which have bored wells eight feet 
six inches apart on the surface and sev¬ 
eral hundred feet apart at the bottom. 
This field, too expensive to exploit by 
previous methods, has yielded 54 million 
barrels. 

Oil men wondered how Eastman would 
get straight steel casing into bent holes. 
Eastman had been so busy he had over¬ 
looked this problem. To the surprise 
of all, the pipe easily bent to follow the 


curving hole. Natural pressure and heat 
helped at several thousand feet down. 

Untold petroleum resources, hitherto 
guarded from man by the ocean, now lie 
open to his use Much of the world’s un¬ 
tapped ocean oil can be reached by an¬ 
gling out from shore. Where ocean floors 
shelve gradually enough to make piers 
or artificial islands possible, multiple 
curving wells drilled on Eastman prin¬ 
ciples can tap more of it. All along the 
shallow coast of Texas and southern 
California, where oil men once saw only 
fathom soundings, they now see dollar 
signs "Diiectional drilling” makes prof¬ 
itable the building of small islands many 
miles out in the Gulf of Mi-xico, It sug 
gests that many years can be added to 
the life of the world’s oil resources by 
exploitation in the shoal waters of the 
Black Sea, the Caspian, the Persian 
Gulf, and Maracaibo, Venezuela’s great 
inland sea. American oil geologists, ac¬ 
cording to whose past estimates we ran 
out of oil in 1924, in 1928, and again in 
1932, will once more have to revise their 
predictions. 

F or .5000 years, ever sinee the Chinese 
began drilling for salt with stone bits 
hung on bamboo ropes, men have been 
trying to drill holes straight. Even in 
America’s modern oil industry this has 
been so nearly impossible that oil men 
still call a well “straight” if it is less 
than three degrees from the perpendicu¬ 
lar And a three-degree deviation is 
enough to make a 0000-foot well find 
bottom anywhere within an area of seven 



Shojl piers tiippnrt rigs for driHiny 
out under water along oil strau 
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Crooked^Rells 

Controlled Directional Drilling . . . Significant Ad¬ 
vance . . . Adds to Available Oil . . . Offshore Pools 
Tajiped From Land Rigs . . . Other Uses 



a<i<"^, often driflmn onto a ncijihlionuji 
Icasi' or inissino the oil sandh entirely 
Vt elU have heen wo crooked as to require 
800 feet more drilling—at $10 a foot- 
ihan was necesnury to reach the btittom 
level, others, though scienlifically spaced 
200 yards upait at the surface, practically 
met at the hottom. Charts of capricious 
eorksircw wells often look more like the 
wanderings of a mole under the lawn 
Some 10 yeais ago, at Signal Hill, that 
hlark Golgotha of derricks at Long 
Beach, California, hundreds of wells 
driven within eaeli other’s shadow.s weie 
tangling as they went down, and owners 
were at law ovei suhterranean trespass 
Nearhy. at Huntington Beach, men wcti 
trying frantically with costly pii rs and 
artihiial islands to tap the oil which lay 
deep under the sea. Young John Last 
man, u salesman turned fill field "rough¬ 
neck” h) the depression, fresh from 
Oklahoma and unhampered by knowl 
edge of engineering, worked after hours 
on devices to make perpendicular holes 
To do this, he had first to make an in¬ 
strument that would trace where hobs 
were going; and, second, a tool to correct 
them to the perpendicular. With these 
devices, F.astman made it possible for the 
first time for an operator to tell exactly 
where his hole was at every foot of depth 
and to steer the new well eonstantly while 
il was being bored. 



Steps in turning a drill hole with 
a knuckle joint. After the turn-out 
is made, the hole is reamed until 
large enough for regular drill bits 


Then came liis simple, hrilliant idea, 
(oiitnhuted to an old profession, us so 
often happens, by a complete novice 
\Yhy hf fonleni with correcting error''' 
Why not pietce thiougli the ceiling of 
perfection into a new field'/ Why not ap¬ 
ply the tcilinique of drilling straight 
holes to the drilling of intentionally 
envoked ones--holes which would feel 
their way along the slant of strata, and 
detour around pro)fetM>ns of hard rock ■' 


The rebel well employed in killing a wild 
must he located a eon-iderahle distance ii 



Perhaps he could even angle out under 
the sea and leach those rich oil sands 
beyond the fartlie.st Huntington piers! 

Eastman and his young wife orgun- 
i/ed a company, put every cent into de¬ 
velopment of his tools, went broke twice 
in the first two years He gathered in¬ 
ventive young engineers and helped them 
to get patents in then own names. Con¬ 
troversies aiose—at one time he had 14 
lawsuits over patents on Ins hands II was 
lough sledding. But in 1932 he and his 
associates were able to set up a derrick 
on Huntington Beach and offer proof to 
a skeptical oil indiistiy. Curving from the 
beach 4000 feet down and out under the 
sea, the well brought in more than a thou¬ 
sand barrels a day. One of the big Cali¬ 
fornia operators, the Wilsliire (iompany, 
grasped the idea and took u chance. Re¬ 
sult: A 5000-barrcl well The rush was 
on. Ninety wells had curved away from 
Huntington Beach before the city and 
state authorities moved to bring order out 


of chaos and claim shares in 
this bounty from under the 
Pacific. 

Two years later, a still more 
spectacular use of Eastman’s 
methods took him out of Cal¬ 
ifornia and "sold” Ills s\«tem 
to the oil industry in general. 
This was the conquest of Tex¬ 
as’ most feared ’wild well,” 
early in January, 1934. In the 
Conroe field near Houston, 
Texas, a well, known as Alex¬ 
ander I, had blown up from a 
suhterranean gas explosion. 
Its derriek was demolished 
and the explosion formed a 
huge crater nearly 200 feet 
across and nearly as deep, 
boiling with oil and throwing 
off fumes as dangerous as 
dynamite. The entire Conroe oil field, 
one of the world’s largest, was imperiled. 
In addition, the Humble Oil Company, 
owners of the adjacent leases, saw then 
wells failing while this one spewed forth 
9000 barrels a day, which past expenente 
showed Lould end only with exhaustion 
or conflagration. 

A Humble oHicial had heard of East¬ 
man’s directional drilling at Huntington 
Beach. Eastman was called in, told that 
if he could hit within .'iO feet of Alex¬ 
ander's bottom the flow could be t becked 
^as that asking too much? ‘I'll go to 
within 211 feet,” piomised Eastman, “and 
if I don't, you needn’t pay.” Humble’s 
own people would drill. Eastman would 
Ixiss. That settled, Humble made a 
strange deal with Alexanders owners 
It paid them $300,000 for the privilege 
of trying to kill Alexander. If the attempt 
succeeded, the 15-acre lease on which 
Alexander stood should be Humble's. If 
It failed, Humble would get nothing. If 
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well 8tnpp^«l flowing. It had 
been corked from the bottom 
■with the weight of the column 
of water. 

Eastman wan “made,” yet 
so impersonal are oil men that 
today the name stands for a 
method, not a man. Several 
oil men have told me that no 
siirh man as Eastman existed' 
Controlled directional drilling, 
said they, was the general 
property of the profession. So 
It is! H. John Eastman pre¬ 
sented it in detail at the World 
Petroleum Congress in Paris 
in June, 19.37. 

Eastman has since done 
greater salvaging marvels 
than killing Alexander In 
January, 1935, he killed a 
burning crater for Sinclair in 
southwest Texas, lairing 400 
feet from the flame and end¬ 
ing within five feet of the hole 


Alexander took fire after Humble started 
operations, the Humble company would 
be financially liable Since the only end 
to such a wild well known up to this time 
had been very unhappy, the boys felt 
they were taking Humble’s $300,000 
against slight odds No duller had ever 
hit a bull’s-eye of 25 feel radius a mile 
below the surface, and in Texas slant¬ 
drilling was still a "crarv idea.” 

First came the most elulKirale use of 
fire protection technique in drilling his¬ 
tory. A barbed wire barrier unequalled 
in no-man's land was built to keep spark¬ 
making men and animals out of the area. 
A battery of six boilers set at a distance 
sprayed «team continuously over the 
crater. Tanks of chemicals were ready to 
be turned into the stiani to blanket the 
gas and oil lake with foam in a few sec¬ 
onds. Then a steel fire-shield was erected 
400-odd feel from the crater’s edge, the 
derrick pul up behind it, and drilling 
begun. No one had bothered to chart 
Alexander with the new Eastman instru¬ 
ment as It was bored, and it was impos¬ 
sible now to pul a cylinder down the 
erupting crater. Eastman surveyed neigh¬ 
boring wells and risked reputation, ca¬ 
reer, and money on the likelihood of the 
drift being similar. 

C hecking every hundred feet with 
his directional camera instrument 
(described below), Eastman began to 
'hoot at his small invisible target a mile 
underground He drilled straight down 
for l.'iOO feet, iluri on a carefully cal- 
(iilated corkscrew slant. When, eight 
weeks later, a mile deep, he figured he 
was within six feet of the bull’s-eye, water 
undei 1800 pounds pressure was pumped 
into the slant hole he was drilling. The 
falling of pressure showed that the water 
had been forced through into the bottom 
of Alexander I. Within 24 hours the oil 


The top illuslialiuii shows 
drillers starling a «nrvev 
instiumeni into a well. 
This rompli<aled deviie. 
whieli the author explains, 
is shown in seelion at the 
left, while helow is the 
“waleh-fnee” table on which 
the instrument indirntes 
the lornlion of the drill 
hole .It j given depth 



at a depth of 2.300 feet. The 
old well was si-aled with 
concrete, the oil was pumped 
up through the new. In Aug¬ 
ust, 19,36. he extinguished a 
burning well at Silsbee, Tex¬ 
as, the most spectacular con¬ 
quest of a flaming “hell” in 
history. He struck its bore at 
7000 feet depth from a sur¬ 
face point 800 feet from the 
fire. His process killed a 
fired well in Venezuela. He 
“relieved” a blown well in 
Roumania, making his only 
recorded semi-failure — his 
1 elief vent was below the source of pres¬ 
sure. In most of these cases, he had to 
contend with failure of original drillers 
to survey their wells. But drillers are con¬ 
verted now. Recording of a well’s position 
at every hundred feet of drill-pipe paid 
out IS routine The Supreme Court of 
California has established the legal au¬ 
thority of Eastman’s surveying method. 


He and hi.s associates are supervising 
jobs and instruments in the greatest oil 
fields of North America, the East Indies, 
Venezuela, the Argentine, Roumania. the 
Persian Gulf, Australia, and Japan. One 
of his prospective jobs is turning the 
Black Sea into an oil field—as soon as 
rival empires settle the control of that 
region 

The basis of his method is accurate 
knowledge of where the bit is at each 
hundred feet of depth, and ability to 
change its course. Eastman began with 
the primitive method, then current in the 
oil fields, of hanging a partly filled glass 
Iwitlle of acid down the well and leaving 
It for 15 minutes. The acid etched a 
mark along the fluid’s top, showing the 
apjiroximate slant of the bore But it was 
also necessary to check the slant against 
true north in order to locate the well's 
position upon a survey chart. South .Afri¬ 
can diamond miners had dangled gelatin 
floated eompasses down their exploration 
wells Kastman and several young col¬ 
laborators worked to combine the.ae two 
ideas At first they used an ordinary com¬ 
pass and fine pendulums to maintain a 
lionzontal surface against which the an¬ 
gle of the casing could be photographed. 
Later they substituted a gyroscopic com¬ 
pass. which maintains true horizontal and 
true north iindeflected by magnetized 
ores, lost tools, or rasing pipe. This was 
found to be loo large for best efficiency. 

T he instrument that informs Eastman 
today IS complicated, and amazingly 
intelligent. It can be seen at the Petro¬ 
leum Industries exhibit at the New York 
World’s Fair—a long, thin metal cylin¬ 
der which contains electric batteries, a 
compass, a plumb boh, and a miniature 
camera loaded with graph film or 16mm 
movie strip. .Sealed against mud. and let 
down into the narrow darkness of a well, 
this device will photograph, either in sin¬ 
gle shots or at repeated intervals, the po¬ 
sition of the compass and the angle of 
the wall of the well. These were the eyes 
that enabled Eastman to see his slanting 
way down to within five feet of the bot¬ 
tom of the flaming well at Silsbee, Texas. 

All this must be encased in a mud- 
tight cylinder small enough to follow a 
drill bit. This watrh-like instrument has 
actu^y been put in a 3.5 centimeter 
diameter. Its length varies from five to 
seven feet. Eastman is trying to make it 
yet more spindling. Although not a pro¬ 
fessional mathematician, he has worked 
out little “watch face” trigonometrical 
graphs in the form of negatives upon 
which the miniature camera photographs, 
at one exposure, the shadow of the com¬ 
pass needle and an angle shadow. The 
driller needs no technical knowledge; a 
tank develops the negative and he reads 
the indicate paph figures and checks 
the result on his blue print. About 30 
minutes suffices for the entire operation 
of dropping, raising, and reading ^e in* 
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atrument. (Still another survey method 
developed by Eastman checks by the 
turns of the drill pipe.) 

So much for the underground survey 
instrument. Compared with it, the tool to 
guide the boring bit is simple indeed. 
When Eastman developed it for keeping 
bores perpendicular, he called it the 
“correctional whipstock." Now it is called 
the “removable directional whipstock ” 
It is a three- to ten-foot-long hard steel 
shield looking somewhat like a grooved 
banana, fatter at the bottom than at the 
top, and ending with a sharp point The 
point—at the end of perhaps several 
thousand feet of drill pipe—is jabbed 
into the bottom of the hole. The whip¬ 
stock is hung around a drill pipe by a 
collar just above the bit and is lowered 
and fixed in position at the angle desired. 
Then the drill pipe slides down through 
the collar, the bit follows the slanting 
groove and is deflected off through one 
side of the hole. As soon as the slant bore 
is long enough to guide the bit forward 
without help, the bit is drawn up, catches 
the whipstock by the collar and lifts it 
to the surface where it is detached until 
the surveying instrument shows that it is 
needed again for the next deflection 
A second fool for bias drilling has 
since been developed by Eastman and 
his associates: the “knuckle-joint,” which 
is just a drill bit operated by universal 
gears and looking like a giant dentist's 
drill. Before lowering, it can be set to 
start boring at a given angle. Eastman’s 
preference is still the whipstock. 

F amiliarity and skiii arc, of 

course, the secrets of the successful 
use of these instruments. You have to 
know how they behave in different strata 
and at different angles. You must know 
that up to a certain speed of revolution 
the bit drifts right, and beyond that it 
drifts left, and that it tips and pierces at 
a right angle through hard, slanting 
strata—unless the slant is too great when, 
on the contrary, it slips along it and leads 
off in the other direction. And there are 
a thousand other tricks. 

Before Eastman came along, no state 
or nation had much reason to be con¬ 
cerned with submarine oil rights. But 
his discoveries have produced controver¬ 
sy and melodrama which are national 
now, will perhaps be international to¬ 
morrow. 

Soon after the California gold rush, a 
community of Spiritualists settled on the 
Californian coast south of Santa Barbara, 
and named their haven “Summerland”— 
their word for the world after death, for 
Pgradise. Their placid beach was occa¬ 
sionally soiled by oil seepage, recognized 
by members from Pennsylvania where 
petroleum exploitation had begun. Scru¬ 
ples about tampering with Mother Earth 
were eventually overcome through the 
assurance of friendly ectoplasms. “Spir¬ 
it", guldad tKe enterprise of the com¬ 


munity’s Colonel Wayne Darling in put¬ 
ting the first oil well in the world through 
ocean water m 1896. 

It, and succeeding wells, out as far 
as 1000 feet from tide mark, became 
California's Eighth Wonder of the World 
They were more successful as tourists' at¬ 
tractions than as money-makers, and the 
profits were small After the turn of the 
century, hard-boiled “black gold” pros¬ 
pectors took the minds of Summerlanders 
off the other world and destroyed the 
character of the community. Wildcatters 
seized upon the under-water drilling idea 
and applied it in the rich fields farther 
down the coast at Huntington and El- 
wood 

Then came Eastman, at Long Beach, 
pioneering with his curves out under the 
<x:ean floor The local politicians, who 
had thought no more of oil under the sea 
than of gold on the moon, became ex¬ 
cited over wells put out into the harbor 
from Ford’s and Standard Oil’s water¬ 
front fills. The city had granted the wa¬ 
terfront sites for factory and dock space 
—not for oil wells. This case is still in the 
courts Next, the California State Senate, 
led by Culbert L. Olson, accused corpo¬ 
rations of taking untold wealth from 
state domain without Ixmefit to the peo¬ 
ple. Two-liiindred-odd welLs are drawing 
oil for 80 corporations from under six 
miles of the state’s 1000 mile coastline. 
The wells have cost twenty million dol¬ 



lars, and have paid the state eight mil¬ 
lion in royalties. 

California drew these royalties from 
underwater wells, claiming the ocean oil 
fields as state domain. Oh no, suddenly 
said the United States Navy, in the per¬ 
son of Its Inspector of Petroleum Re¬ 
serves, Commander William J. Green- 
man. How can corporation, municipality, 
or state claim ownership of the sea and 
what lies under it beyond low tide? All 
this is “open territory,” belonging neither 
to state nor corporation, but to any power 
able to annex it. And only the United 
States can “annejc”—individual states 
cannot. So the Navy, in-deadly earnest 
because naval oil reserves on the West 
Coast are inadequate, for strategic rea¬ 
sons supports tlie Hobbs Bill, which 
would declare these submarine oil lands 
to be the property of the United States 



Above are shown 
three uses for the 
removable whip¬ 
stock—the first to 
deflect the drill bit 
past a lost tool, the 
second to straight¬ 
en a hole, and the 
third to bend a 
hole. j4t right: Two 
views of the slant- 
grooved whipstock. 
At left- Two wide¬ 
ly separated wells 
directed into the 
same oil stratum 



and, therefore, subject to the Navy’s ad¬ 
ministration. 

But corporation lawyers and chambers 
of commerce object bitterly. So does 
Texas because, alone of the states, it en¬ 
tered the Union not as a territory but as 
a sovereign nation. The Legislature of 
Louisiana, a tough state with the richest 
off-shore oil shelf of all, has already “an¬ 
nexed” a.s far out as 27 miles. Little Dela¬ 
ware, thinking of sea-water chemicals, 
has annexed out to 14 miles. Answering 
California’s clarion call, .state's righters 
have gone trooping to Washington with 
a cohort of harbor-mdsters in the van. 
The battle cry they shout is this: “If the 
Federal Government can preempt oil 
lands under the sea, by the same token 
it can possess or abolish the works and 
jurisdiction of every state or jointly con¬ 
trolled port authority in the union.” It is 
a fantastic and also serious tangle—and 
also further proof of the profound sig¬ 
nificance of John Eastman’s discoveries 
to a world that, for war or peace, cannot 
live without oil. 




We Build More Ships 


The American Merchant Marine Begins Extensive, 
Orderly Expansion... Important for Our Economic 
Self-Sufficiency and National Security 

By H, GERRISH SMITH 

Prddent, National Council of American Shipbuildert 


P ASSAGE by Congress of ihr Mer¬ 
chant Marine Art of 1936 and of the 
amendments thereto, in 1938, evi¬ 
dences the determination of Congress to 
continue the policy adopted in the Ship¬ 
ping Act of 1916 and in the Merchant 
Marine Acts of 1920 and 1928 to carry a 
substantial percentage of our goods in 
foreign trade in our own ships, and to 
build up and maintain a merchant marine 
for both our foreign and domestic trade 
adequate for our national security and for 
our economic self-sufficiency 

The preamble to the Merchant Marine 
Act of 1936 vanes somewhat from that in 
the Acts of earlier years by specifying 
that we should carry a substantial por¬ 
tion of our water-boi ne foreign commerce 
in our own ships whereas the previous 
Acts mandated that we should carry the 
greater part. The Act of 1936 provides 
for a direct subsidy to the steamship 
operator both in the building and oper¬ 
ation of ships as against an indirect 
system in the Act of 1928. 

The new Act requires that the Mari¬ 
time Commission created under it should 
make a thorough survey to determine 
what additions and replacements of ves¬ 
sels are required to carry forward the 
national policy of the Act, and to study, 
perfect, and adopt a long-range program 
for replacements and additions to the 
American merchant marine; and, in the 
event that such additions are not pro¬ 
vided by private operators, the Com¬ 
mission is directed to complete its long- 


range program by the construction of 
vessels for its own account for charter, 
and ultimate sale if possible, to private 
interests. 

The purpose of the Act is evidently 
to foster the development of American 
shipping under private ownership and 
operation if practicable, but it is quite 
clear that its purpose in any event is to 
develop an American merchant marine 
whether this can be done through private 
ownership and operation or not. A read¬ 
ing of the Act should convince anyone 
of the many difficulties involved in the 
development of American shipping un¬ 
der private operation, but the Act has 
not yet been sufficiently long in operation 
to determine what the final outcome may 
be. 

A BRIEF study of our present-day 
American shipping will show that, 
with the exception of the few vessels 
built under the provisions of the Mer¬ 
chant Marine Act of 1928, the vessels 
in our general passenger- and cargo¬ 
carrying trade are mostly wartime-built 


and have, therefore, reached the age of 
obsolescence It will show furlhci that, 
in the foreign carrying trade, the United 
States IS faced with the inevitable deci¬ 
sion of putting new ships into our for¬ 
eign trade services or of very soon with¬ 
drawing from these services altogether. 

It 18 true that the foreign trade of the 
United States is far less than it was in 
the boom years of 1928 and 1929, but 
it»^value for 1938 was still approximate¬ 
ly $5,000,000,000, and it will undoubted¬ 
ly continue to be of such volume as to 
be an important factor in our economic 
prosperity. Its preservation and develop¬ 
ment still require a substantial partici¬ 
pation in its carriage in our own ships. 

At the present time, less than 30 per¬ 
cent of our commodities in foreign water¬ 
borne trade is carried in vessels under 
the American flag, while the percentage 
of the carriage abroad of the American 
traveling public in our own vessels is 
about the same. 

The Maritime Commission has heeded 
the mandate in the Act of 1936 to pro¬ 
vide for a replacement program ao that 
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I.ooking down on llio hull of thr America. Divided bv 14 watertighl bulkheads 
thin ship bo*' been railed “ihr safest ship in the woild” by Admiral Emory S. Land 


new vessels are now off the drawing 
boards and are under construction in 
the private shipyards of the United 
States. Sixty-six seagoing vessels are 
building, 46 of them for Maritime Com¬ 
mission account and 20 for private own- 
ersi In this group are 40 vessels for the 
carriage of cargo; 13 of the combination 
type for the carriage of both passengers 
and cargo; one of the passenger type to 
supplement the Manhattan and If ash- 
ington now in transatlantic service; and 
12 high-speed vessels for the carriage of 
oil All of these vessels are designed to 
meet the re<|uircinent8 of auxiliaries foi 
national defense. The passcngei vessel, 
to be named the America, is the largest 
(ommercial vessel ever constructed in 
the United States and should be ready 
for service in 1940 

It IS gratifying to know that the 
greater part of those vessels building 
for Maritime Commission account have 
already been allocated to (xisting pri¬ 
vately operated, foreign-trade services 
to take the place of obsolescent vessels 

A PROBLEM of great importance 
which has not yet been definitely 
solved and may require further amend¬ 
ment* to the Act of 19.36 is the disposi¬ 
tion of old vessels now in service when 
new vessels take their place in operation 
It is important that such vessels, when 
removed, should not be allowed to enter 
into competition with either subsidized 
government lines or other established 
services. Legislation to cover this matter 
is now under consideration by Congress. 

The present program of the Maritime 
Commission, as frequently stated, is the 
construction of approximately i>0 vessels 
a year over a period of years to take 
care of necessary replacements Such a 
program must have in mind vessels for 
both the foreign and the domestic trade 
The Act of 1936 without some modifica¬ 
tion, however, does not offer much en¬ 
couragement for the building of ocean¬ 
going vessels for the domestic trade. 

As a result of the combined national 
defense program and the program of 
the Maritime Commission, the shipyards 
of the United States aie busy, in fact 
with a greater volume of construction 
at the present lime than in any previous 
period of shipbuilding in the United 
Ltates except during the World War. 
The 66 vessels now building under the 
Merchant Marine Act of 1936 involve 
i;n expenditure of approximately flSIi,- 
000,000, sufficient to give an average 
rnnual employment to approximately 
.50,000 American workmen over a period 
of two years, in which employment the 
shipyards and the various interests 
throughout the country that furnish 
materials and equipment share about 
equally. 

Notwithstanding shipyard activity, 
there is no .immediate need of any ex¬ 
pansion of shipbuilding facilities other 


than such expansion as may take place 
in existing operating shipyards. 

Much has been said recently, not only 
in this country but abroad, of the high 
cost of ships. It 18 true that the price 
of ships, like the price of other com¬ 
modities, has risen materially in recent 
years, but the reasons are many and 
are easily seen. 

Ship design of today is far different 
from what it was 20 years ago—or even 
ten years ago The development of the 
art has brought about changes which 
have added to coat. Added requirements 
of owners for the greafer expedition and 
safe handling of cargo and for the com¬ 
fort of passengers have added to cost. 
Government safety requirements have 
been greatly increased with large ad¬ 
ditions to cost. The cost of labor is 


much higher than a few years ago, and 
the costs of materials, which reflect the 
higher labor rates, are also much higher. 
All of these added costs are almost 
wholly beyond the control of the ship¬ 
builder. 

American shipping in foreign trade 
is in competition with the shipping of 
other nations whose costs to build and 
costs to operate are less than those of 
American ships, and in domestic trade 
it is in competition with railroads, trucks, 
busses, pipe lines, airplanes, and other 
means of transportation; and its develop¬ 
ment is faced with many difficult prob¬ 
lems Yet notwithstanding the prob¬ 
lems involved, American shipping is in 
a new era and its importance to the 
country is such that I have faith in its 
continued growth and permanence. 



Prehistoric Airfoils 


Aboriginal Boomerangs Were Based on Principles 
Only Recently Rediscovered . . . Analogous to the 
Helicopter . . . For Sport, Game, Protection 
By ARTHUR E. OXLEY, M.A., D.Sc. 

Uijor. Royd Air Korea 



Figure I (left) Side ele\ntion of boomerang immediately after throwing. 
Figure 2 (right): Oblique view about two aeronda after projection. See text 


T he development of the boomerang 
by Australian aborigines marked 
one of the most brilliant achieve¬ 
ments which illuminated the dim aeons 
of paleolithic civilization Those primeval 
tribes, of unknown linguistic affinities, 
foresaw and put into practical service 
what the advanced intellects of the 20th 
Century are so laboriously rediscovering; 
the conception and application of me¬ 
chanical flight. Pertinent, ton, is the fact 
that they developed their discovery 
primarily for purposes of warfare, the 
principles of flight again are being so 
applied today, threatening modern civil¬ 
ization with annihilation. 

Like many scientific discoveries which 
have proved to be really momentous, 
that of the boomerang was probably 
fortuitous; perhaps the outcome of idle 
contemplation of the graceful gyrations 
of an acacia leaf or the whirling of the 
winged fruit of the gum tree. Whatever 
it was, we must concede the presence of 
a remarkable mental trait within those 
savage minds which leapt far beyond 
contemplation by producing from the 
wood of those trees a unique and deadly 
flying weapon. 

Even in the incipient stages of tribal 
life, weapons of defense and offense were 
a necessity. There would be times when 
the hated enemy stood beyond the reach 
of thrust or parry; when the possession 
of a missile filled the frenzied warrior 
with delight. He took chances and hurl¬ 
ed. It was then that he made his great 
discoveries. Some implements flew pro¬ 
digious distances—far beyond the range 
of a round object of the same weight. 
Some flew straight; some curled in their 
flight in curious ways. Why, he did not 
know; but we must at least assume that 
he would practice strenuously in times 
of peace, prizing and reproducing in 
every detail those implements which be¬ 
haved in the way he wished. 

It is likely that his very crudeness of 
workmanship was his talisman. Soon he 
would notice that all implements which 
were of any use were more rounded on 
one side than on the other. But this was 
not the whole secret. The weapon had 
to be hurled in a special way so that dur¬ 
ing Its flight the more rounded side al¬ 
ways came uppermost. This was the key 
to the prolonged flight. The pressure 
above the rounded surface was less than 
that under the flatter surface below. 
Gravity was, in part at least, compen¬ 
sated. The savage had unwittingly dis¬ 
covered the principle of the cambered 
airfoil —a principle of aerodynamics to 


be rediscovered untold centuries later 
Important as this discovery was, many 
puzzling problems remained to be solved. 
For example, those weapons which 
were straight, like spears, would not fly 
nearly as well as those which were bent 
near the middle—scimitar-like. In fact, 
Captain Cook, when he first saw boom¬ 
erangs at Botany Bay, tliought they were 
crude wooden swords. Unless the imple¬ 
ment is bent in this way the subsequent 
flight is erratic and unstable. A very 
wide variation in the angle between the 
arms is permissible; from 90 to 140 de¬ 
grees. In this recession of the arms we 
see the stabilizing principle which has 
been adopted in a variety of successful 
tailless airplanes; the backward sweep 
of the wings taking the place of the tail- 
plane. 

T he most remarkable feature of effec¬ 
tive boomerang throwing lies in the 
skill of the thrower. The implement is 
throvm in a horizontal direction with as 
high a linear velocity as possible. At the 
instant of release, it is given as high a 
spin as possible, the implement revolv¬ 
ing about its center of gravity O, Figures 
1 and 2. 

Boomerangs may be conveniently 


divided into two general classes known 
as the Return Type and the Non-Return 
Type. The first is commonly used in hunt¬ 
ing, for bringing down birds, and so on; 
the second is used purely as a war- 
weapon. In the return type the arms 
BA and BC are twisted about two de¬ 
grees in a right-handed direction. The 
non-return type has an opposite and 
usually smaller twist. Upon this differ¬ 
ence of twist and the method of projec¬ 
tion depend the characteristic flights of 
the two types. 

Wliether in the most primitive of im¬ 
plements such twists were intentionally 
ma^e is not known. More probably they 
were accidental insertions due to crude 
workmanship or they may have resulted 
through warping in the sun’s heat. All 
efforts to find the true origin of the twist 
have proved abortive and it seems moat 
probable that its influence was derived 
entirely from observational experience. 
The fact remains, however, that its pres¬ 
ence introduces us to that all-imfiortant 
feature of mechanical flight known as 
the twisted-airfoil or air-screw. In the 
linear propulsive and rotary motions of, 
a skilfully hurled boomerang we have 
all the essentials, except adjustable con¬ 
trols, common to the helicopter-airplane. 
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Wlien throwing the return-type im¬ 
plement, it iH granped by the right hand 
at A and held over and to the rear of 
the right shoulder, the plane ABC. Fig¬ 
ures 1 and 2, being vertical and the 
rounded side facing the thrower. At the 
instant of projection the implement pro¬ 
ceeds with velocity U in the horizontal 
direction OX and rotates with spin Si 
about the axis OZ which i« also horizon¬ 
tal and at right angles to OX. We are at 
once confronted with the problem of a 
wind-mill airfoil projected in an obli(|ue 
wind. The tip C has a maximum velocity 
U + r.Si away from the thrower; the tiji 
A a velocity rSi—U toward the thrower, 
where r — 11.4 or BC. As a result, differ 
ential pressures are set up by both twis| 
and rounding wbiih cause the pi inn 
pal plane of the implement ABC to ro¬ 
tate about OX The direction of this in¬ 
duced spin depends parll\ on tlie twist, 
which, as Figures 1 and 2 show, acts in 
a cloikwise direction as seen b\ the 
thrower, and partly on the rounding 
which acts m an anii clockwise direction 
In all effc'Ctivc. that is. useful, specimens 
of the return type, the resultant of these 
spins, .Si. is clo( kwise and small, so that 
the plane of rotation ABC. is seen by tlw 
tlirower to In el slowh over to tin right 
Immediately the plane ABC leaves the 
vertical, the force of gravity h< gitw to 
eontribute to the clockwise rotation 
tliinugli the lorcpie of tlie component Mg 
cos 6 acting about the center of oscilla¬ 
tion at some point O', Figiin 2 

I N addition, the spinning boomc rang 
behaves like a free* gyroscope and. as 
such, each of the fences just named— 
which arise from the twist, the rounding, 
and gravity--causes the plane ABC to 
jireccss about tlie axis OY with a new 
induced sjiin That part clue to the twist 
IS negative, that to the rounding positive, 
and that due to gravity negative For all 
effective retiirn-tvpe implements, these 
fomponeni sjiins arc siicli that their re¬ 
sultant, S, in Figures 1 and 2, is positive 
and small Thus, as the Isiomerang flies 
away, it is seen to heel over slowly to the 
right and at the same lime curl gently 
around to the left. This combination of 
induced spins S, and Sj, since the round¬ 
ed side IS kept uppermost, results in the 
implement’s “skying” or soaring a. it 
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swerves to the left. The c-valiiation of 
lliesc* angular velocities explains llie 
c haracter of the simple loop-flight illus¬ 
trated in I igure 3 The curling to the left, 
due to the prc'ccssion spin S.., is shown in 
the plan by the arc ahede where a is the 
llirowcr and c the end of the-, flight. The 
-^oaring is shown in the region be of tli<* 
c h'valion of the flight path. The axis of 
initial spill. .S', IS horizontal at a It 
climbs iijiwarcis on the throwei’s left and 
at r It Is jiomting upward and hackwanl 



Figurf .5 Another cloiihie loop, ihi- 
lime in the form of .i fliiure nalil 


If the impleiiic nt is to desCTilf .1 see ■ 
oncf loop. It must he thrown much harder 
so that on rc*liirning over the thiower's 
head it has still appreciable lineai veloc¬ 
ity and spin. What will happen now de¬ 
pends on the position of the axis of the 
original spin, S,. If this is inclined for¬ 
ward of the thrower, the implement will 
start to describe* a second loop like the 
first, rffth in Figure 4. If it points back¬ 
ward above the tbrower, the implement 
will proceed to descrilie a reverse loop 
behind the throwt*i,and may,if its energy 
is sufficient, complete the figure of eight 
shown in Figure 5. If the energy expires 
during the flight, the implement will fall 
gracefully to earth under the influence 
of gravity. 

Still more complicated flight-paths arc 
jMissible as a result of an expert’s skill. 
There is on record an authentic descrip¬ 
tion of a flight involving five complete 
loops before the implement glided steep¬ 
ly and gracefully to earth. 
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In the non-return type, the war-wea¬ 
pon. the twist is in the oppisite direction 
to that in the return type. It is hurled 
differently. At the instant of projection, 
the plane of rotation is inclined to the 
liorizontal at an angle 6 of from 30 to 60 
degrees and the direction of projection 
IS a few degrees “uphill” to the forward 
horizontal OX There is but a small 
torque about OX when the implement 
has reached a liorizontal position with 
Its rounded fare uppermost. If tlie imple¬ 
ment passes this position, the gravity- 
torque falls off fsintc it is proportional 
to cos 0 ) and the torques due to xoimd- 
ing and negative twist bring it hack to 
the horizontal which is its stable position 
of flight. This very small value of .S', nec¬ 
essarily means that flic precessional spin 
S IS veiy small and this is especially true 
if .S. is large, sinci the preeessmnal spin 



Tigiire (> Plan and elevation of 
lliphl of non-return hoomeruna Ivpe 


Is inversely piiiportional to the initial 
-pin .S, about OY Tlie flight-patli of this 
tvpe of boomerang is shown in Figure 6. 
■\t first the implement -uerves slightly 
to the right along ab, unrl returns to a 
jioint on the straight at r Then it swerves 
slightly toward the left fioni c to d and 
returns again at e This sinuous path re¬ 
sults from precessional forces which os- 
i illale about the hoiizontal position of 
-lalde flight Since the rounded face of 
the implement is uppermost, the down- 
waid I lend of the liiglit path is countn- 
. < led and the trajectory appears prac- 
IKailv liori/ontal, as viewed in side 
< levation, until the forward velocity is 
almost spent, when the iniplemcnl falls, 
spinning, to earth. Along such a path, the 
flight of the boomerang simulates closely 
that of the helieopter-airplanc, the hori¬ 
zontal plane of rotation of the arms re¬ 
sulting in a vertical lift which adds to 
the levitation aiming from the camber of 
the upper rounded surface of the arms. 

Near the end of the flight, the steep an¬ 
gle of glide, without the slightest sugges¬ 
tion of stalling, is fascinating to watch. 
The boomerang illustrates well those 
piinciplcB of mechanical flight which the 
modern aeronuiitieal engineer is striving 
to perfect, safe descent at very steep 
angles combined with almost negligible 
landing speed. And yet the possibilities 
of such heavier-than-air maihinc—mod¬ 
els though we may call them—were 
known and used in instruments of sport, 
livelihood, and protection not only among 
the primeval races of Australia, but 
among the savage prehistoric tribes of 
Central India, Ethiopia, and among the 
Hopis of Aiizona. 









hClENCE AND INDUSTKY 












AUGUST • 1939 


SCIENTIFIC AMERICAN 


93 



The mipporling slruelure of this raft con 
Msis of a latex rubber bladder wilb a heavy 
rubberized duek outer cover The bottom iv 
of heavy rubberized duek fabric and ion 
lams three pneumatic inflatable zeals The 
latex tiibeo arc equipped with valves and 
manifolds for CO, inflation About five 
pounds of the CO, is required for the infla 
lion operation. The cylinders containing the 
COj are attached to the raft and fed direitly 
into the lubes The weight of the raft when 
inflated is approximately 115 pounds When 
folded the raft can be rolled into a bundle 
approximating three cubic feet of space 

Four tvo-seclion metal oars make propel 
ling of the raft possible in the water for a 
eonsiderabli distance Four army canteens of 
water, a quantity of emergency rations, 
emergency signal kit with six red flares, and 
a pyroteihnii pistol form additional eqiiip- 
mi III Ml of these arc encasi d in water proof 
holders 

In order to repair possible punctures while 
afloat, an emergency pump is provided With 
a repair kit, this makes it possible to keep 
the raft afloat indefinitely When inflated, 
the buoyancy is such that the raft is virtu¬ 
ally nonsinkable. It will float even if turned 
upside down on the water, and has been 
found to be considerably more stable and 
more easily handled than the smaller si/es 

In the bombardment airplane, the rafts 
will be stowed in a position within easy reach 
of personnel 

P-xperimental testing at Wright Field hav¬ 
ing been completed, an order was placed for 
a service test quantity. 


u•‘able products are obtained Conversion of 
100 percent of the crude oil into gasoline is 
physically possible under the new lithniqiie 

f-alalytic refining adils lhi action of a 
catalyst to the action of heat and pressure, 
the physical contact of the oil with the 
catalyst causing a chemical reaction which 
lonverts greater portions of the oil into gaso¬ 
line Refinery gases, resulting from cracking 
and distillation, also are subjected to cal- 
alvtii processing, adding still further yields 
ol gasoline 

Gatalysts ordinarily used have metallie 
compounds or alloys as their base A typical 
catalyst is a mixture of silica and alumina, 
pressed into bricks Other catalysts are madt 
of acid trealed clay, containing oxides of 
manganese and nickel Tlic effectiveness of 
the catahsi deen nscs very little in us< and 
can he rein wed aflir continued operation 

A Blight-Resistant 
Chestnut 

E\ ERAL years ago the Bureau of Plant 
Inlrodiirtion of the I's Department of 
Agnitilliire hroiight in shipments of the 
( hine«e fliesiiint ( ailania mollt^^ima in an 
effort to find a variety that would he re¬ 
sistant to the chestnut blight whirh wuiked 
such havoc in the chestnut area of the 
United -Stales that practically every Ameri¬ 
can chestnut hag been destroyed Crosses 
of one or more of these chestnuts were sent 
to the Barilitt Tree Research l-ahoraluius, 
and omong them was one which has grown 


Catalytic Refining 


routine method for the maniifactiiie of 
petroleum products. Limited origmallv to 
large plants, because of the heavy invest¬ 
ment required, catalytic refining processes 
now have been developed for the smaller 
plant. Increased production of gasoline of 
2 to 8 percent is reported by the operators 
of the “midget” catalytic plants, together 
with an increase of 2 to 4 percent in octane 
rating of the gasoline. Similar results, with 
even greater increases in gasoline yield and 
octane rating have been reported by oper¬ 
ators of the larger catalytic plants, 

As currently operated, catalytic refining 
plants produce about 45 percent of 80 ooune 
gasoline the first time the crude oil is passed 
through the stills, making no fuel oil unless 
desired, and producing only gasoline, gas, 
gw and inmall amount of heavier resi¬ 
dua. On subsequent runs through the stills, 
amottttls of gasoline and other 



for 20 years and has fruited for several years 
The nut, loo, is similar to that of the Ameri- 
ean chestnut in size, quality, and swtetness 
Mr. Bartlett early recognized Us merits and 
has distrihule'd mote than a thousand one- 
year-old seedlings to commercial nut growers 
m diffirent seitions of the Untied Stales. 
Because of the service rendered by Mr 
Bartlett in co-operating with federal agencies 
in the distribution of this promising cross, 
the chestnut has been named by government 
workers the Bartlett cbesinul. 

In some instances, our native chestnuts 
have sprouted for a few years, and some have 
even frnilid but then succumbed to the 
blight so that it doi s not appear likely that 
a diseasi-resistant native chestnut will grow 
again in the areas originally affected by the 
blight — C. F Creevi't-f arpenter 

Instrument for 
(Chemical Analysis 

B \SED on established principles and de¬ 
veloped by the engineers of the Fisher 
Scientific Company, a new instrument has 
been annouiii ed for conducting qualitative 
and quantitative analyses in both organic 
and inorganic industry. 

The Llecdropodc, as the compact instru- 
intnt is called, employs the dropping mer- 
etiry electrode system for analysis. With this 
system, a senes of potentials arc applied to 
drops ot mercury as they fall through the 
solution being analyzed The results are 
plotted and the presence of each particular 
ion Is indicated by an increase in the current 
at a specific voltage The extent of the in- 
errase depends upon the ton concentration. 

Another View of 
German Aviation 

W E have heard glowing reports of Ger¬ 
man aviation from many sources, and 
German bombers have been Hitler's trump 
eard m his diplomatic or, rather, undiplo¬ 
matic maneuvers. Is it just possible that the 
Reich's sirengtb in the air is over-rated’ 
Picture Post, a well informed English maga¬ 
zine, published some interesting views in 
this regard. 

One hundred pilots a month were killed 
last year in the (German Air Force, which is 
an indication of hurried training, and of 
weakness rather than strength. 

A'lsitors have apparently free access to 
German airplane factories and are duly im¬ 
pressed with such facts as the production of 
ihrcc-engmed bombers at the rate of nine 
a day, or single-seater fighters at the rate 
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Exterior of the preMure tnnnel for testing airfoils and airplane models 


of twelve a day But such glimpses may be 
deliberately misleading. Picture Post says 
“That factory may have been building its 
airplane parts tor months, and other parts 
may have been worked on by other factories, 
and all might have been ready for the final 
assembly of aircraft the day before the visitor 
was shown over " The final rapid assembly 
might thus well be the culmination of months 
of relatively slow effort. 

Again, in building American Pratt & 
Whitney engines under license, the quality 
of the steel was so bad that the crankshaft of 
the engine had to be strengthened, weight 
of the engine increased, and over-all effici¬ 
ency lowered. It is also reported that the 
Gerroon-built Pratt & Whitney Wasps have 
to be overhauled every 35 hours, whereas in 
the United States overhaul is placed in 
hundreds of hours. German airplane tires 
made of synthetic rubber have a life of only 
40 hours, which is but a fraction of the time 
that American tires will serve. 

These are rumors Still, there is some rea¬ 
son to believe that reliability may have been 
sacrificed to quantity in the Nazi Air Forces, 
and in time of war, only that airplane counts 
which is capable of continued service .—K 


Multiple Hangars 

F rom nme to time we have pointed out 
in these columns that hangar space is 
valuable and that hangar rent is an impor¬ 
tant Item in the budget of the private plane 
owner. Considenng the present type of con¬ 
ventional hangar, elaborately constructed in 
steel and concrete, with high roof trusses, 
It IS obvious that hangars cost money, and 
that the present high rents are probably a 
nfcccssily. To overcome this drawback, the 
Edwards Multiple Hangar has been designed 
to reduce the cost of airplane housing, and 
also to provide the owner of an “airplane 
garage’’ with housing of such flexibility that 
he can adjust his space to current require¬ 
ments and not be tempted to speculate by 
erecting an expensive building which may 
remain half empty. 

One of our illustrations allows a seven- 
unit hangar block. The low over-all height, 
mode possible by use of a special cantilever 
roof truss, is only 16 feet as compared with 
the 36-foot height of the cmventionol big 
hangars. This reduces the minimum area re¬ 
quired for the landing field, since the ap¬ 
proaches become lower. The staggering and 
overlapping of the hangars reduce the 
ground required for a number of machines 


to the absolute minimum. Each unit houses 
a single plane. The hangars can be built 
singly, or in blocks of two or more as de¬ 
sired. The privacy of each block should 
make an appeal to the amateur flier —A K 

A Huge Pressure 
Tunnel 

O F great interest to visitors at Langley 
Field IS the 19-fool pressure tunnel 
shown in one of our photographs. To secure 
conditions comparable with those of flight, 
the new 19-foot tunnel is designed to use air 
at a pressure of two atmospheres, the speed 
of the 19-foot diameter jet will he 250 miles 
an hour In operating the tunnel, the opera¬ 
tors will work inside the pressure chamber, 
like the “sand hogs” who drive tunnels under 
our rivers. Special air locks and a decom¬ 
pression chamber will be provided 
The tunnel is of steel tubular construction, 
with a maximum diameter of 60 feet, a length 
of 270 feet, and a width of 128 feet The 
34% foot propeller will be driven by an 8000- 
horsepower electric motor In the working 
chamber the large forces on airfoil or air¬ 
plane model will be recorded by automatic 
balances, which will give the engineers a 
faithful picture of what they may expect 
from the actual flying machine — A. K 


“Smoked” Glasses 

T he American public has declared a de¬ 
fensive war on invisible rays, using tor 
armor certain types of glass which protect 
the eyes by admitting visible light and stop¬ 
ping the invisible ultra-violet and infra red 
rays. A 700 percent increase in the use of 
this gloss since 1928, amounting to many 
tons, is reported by the American Optical 
Company. 

According to latest scientific investiga¬ 


tion, the invisible ultra-violet and ilkffi- 
rays are not necessary for seeing and in 
cess quantities may produce pathologic 
conditions. The protective glasses, the com¬ 
position of which IS responsible for their 
absorptive qualities, are used for outdoor 
wear to protect the eyes from excess liidit 
(glare of the sun) and the invisible rays. 

Many years of research were required to 
develop efficient absorption glasses^ Dr. E. 
D. Tillyer, the optical company’s research 
director, stated The problem was compli¬ 
cated from the beginning by the difliculty of 
cutting out the invisible rays and maintain¬ 
ing at the same time a desirable tranamis- 
sion of the visible light rays. 

Finally, after long experimentation, cer¬ 
tain elements in pure form having ultra-violet 
and infra-red absorptive properties were dis¬ 
covered. Added to batrhes of glass, these 
elements produced glasses which transmit¬ 
ted light without undesirable color distor- 
lion and at the same time uniformly absorbed 
the invisible rays. 

The elements having these remarkable 
properties, Dr Tillyer stated, were cerium 
(a rare metal resembling iron but much 
softer) and very carefully balanced quanti 
ties of iron compounds. To prevent color 
values from being distorted, he emphasized, 
the ratio of the iron compounds must be 
watched very carefully 

Conquering the Atlantic 

I T 18 now a matter of record that Pan 
American Airways have crowned their 
many achievements by the first scheduled 
flights across the Atlantic, under commer- 
(lal conditions of operation. All honor to 
Pan American and to the Boeing Clipper 
(See also page 76, this issue.) The achieve¬ 
ment is all the more remarkable when we 
consider how brief it the chronology of 
transatlantic service. -Scarcely twelve years 
ago (October 1927) the first international 
airmail and passenger service extending be¬ 
yond the borders of the United States was 
established by Aeromarine on a little 90- 
mile airline between Key West, Florida, and 
Havana, Cuba. Early in 1929 Pan American 
Airways formulated its first plans for trans¬ 
atlantic operation, undertook a complete sur¬ 
vey, and adopted specifications for aircraft, 
weather and radio services, base facilities, 
and so on. In 1931, the first “laboratory 
tests were made on a northern great circle 
route. In 1932 and 1933 there were expedi¬ 
tions to Greenland, and the building of the 
Sikorsky S-40, the first four-engined flying 
boat. The year 1933 saw another survey head¬ 
ed by Colonel Charles A. Lindbergh. In 1935 
wis held the first international conference on 
Atlantic air travel. Then came more surveys, 
a larger Sikorsky, and finally, in 1938, the 
Yankee Clipper was construct^. Then come 
shake-down flights, more surveys, and, finally, 
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in May 1939, ibe first regularly sehediiled 
flight. To the public the establishinent of 
this service has seemed slow. In reality, 
progress has been very rapid, when one con¬ 
siders the immensity of the task. 

Pan American will not be left alone in 
the transatlanttc field. We may expect Air- 
France, Imperial Airways, Lufthansa all to 
he active. And, moreover, there wdl be an 
<Uher American company in the field Thu- 
Amenean Export Airlines has filed with the 
Civil Aeronautics Authority application for 
a certificate of convenience and necessity 
covering Atlantic routes from New York or 
Baltimore, via Botwood, Newfoiinilland. to 
Foynes, Ireland, Horta, Azores, Bisearrosse 
and Marseilles, France. As soon as the latest 
(.'onsohdalid flying boat, shown in one of 
our photographs, has been approved by the 
\iithorily, three survey flights wdl he made, 
one of these Ijeing non-slop from New York 
to Bisearrosse \ strong argiiineni in the 
application is the fact that the new airline 
will he aflilialed with Amenean Export 
I ines. winch maintains a fled of 18 surface 
vessels. From five to eight of such ships an 
normally at sea at all limes hdwein New 
"A ork and Gibraltar >Xilh lumpldi two way 
radio and meteorological ohseivalion servii es, 
the help to navigators will be immense In 
Mslmint hankeis have bought enough stork 
to finanet the venture on a sound basis 

The Consolidalid Model ,11 Flying Boat 
has made sncressful lest flights with .52 pas. 
seng. rs and a crew of live. The Model 31 is 
a twin-engined living boat, powend with 
Duplrx-f'ydones of 2000 liorsipower eneh 
The gross weiglil is approximately .50,000 
pounds Ilydruiiliraliy operated Fowler flaps 
ixtend from the hull to the ailerons Tlu 
rear portion of the hull is so drsigmd that 
the tad surfaces rise high above ih« water, 
and the vertical surfaces project well below 
the stabilizer, which is a safeguard against 
spin. There will be two full decks Wing 
span is 110 feet ( arrying 28 passengers, thi 
boat will he eapahle of non stop eomniereial 
service across the Atlantic. 

Pan American with Boeing Clippers, 
against American Export with Gonsididaled 
Model 31, will provide the rompelilive zest 
which IB needed to secure maximum efforl 
and efficiency on the pari of Isith companies. 


No-Slip Paint 

F rom Unned Laboratories comes an¬ 
nouncement of a new non-skid paint fur 
use on stair treads, concrete floors, steel flooi 
plates, and other places where resistance to 
abrasive action is desired, it is known as 
Armor Plate 419, made up of stainless steel 
flakes in varnish vehicle — Strtamlining. 


Most Powerful Air- 
Cooled Encijne 

B uilt by Wrlght Aeronautical Corpora¬ 
tion, and known as the Duplex-Cyclone, 
the moat powerful air-cooled engine in the 
wdrld is of the radial type with V8 cylinders 
arranged in two rows of nine each, and is 
rrtod at 2000 horsepower. It derives from 
the Double-Row Cyclone of 14 cylinders 
whteh la rated at only 1500 horsepower. Pio- 
vidad tlwaya that a suitable propdler can be 
deidSied to abaoib its immense power ef- 
fieAy,J^tUast imgiiM AriU do a great 
deal to increase the spe<^ both of our irans- 


'i 



ports and of oiii laige Army lioinhers I wo 
of the l)uplix-( ytlones have alreadv servid 
in a large flying boat of Coiisuhdaleil Air 
irafl which has been recently le-i flown on 
the Pni ific ( oa«l with marked success and 
IS d< SI filled aliove. A A. 


I/AAK Walions Use 
Metal 

M onel braided and twisted fishing lines 
are becoming exceedingly popular, and 
m England the foremost reel maniifarliirer 
Uses Monel for spindles, disks, ‘’agate'’ rings, 
and ferrules on rods. Here, at home. Monel 
IS Used for a weedless fish lure, red on one 
side, a bright tumbled finish on the other 
And when Wisconsin fishmuen began to 
raise a row about galvanized minnow buckets 
rusting rapidly, they changed to Monel 


Need for Rubber 
Lubricant 

AS the result of an extensive fnld survey, 
the Aeheson Colloids (.orporalion con¬ 
servatively estimates that 200.000 grease- 
rack atteiid-inls rnnsider squeaking rubbei 
parts a pel peeve in automobile lubrication 
In desperation these individuals apply brake 
fluid to the offending points One loncludes 
from the frequency and number of romc- 


hacks reported, however, that the efffcl is 

Making inquiries on olhei phases of the 
problem, the investigators find that prac¬ 
tically ivtry rubber pari requires some de- 
gne of lubrication. Spring shackles, sway 
tlimiiialor bars, sietring loliimns, shock ab- 
sorhei arms, spring pads, fan bells, mount- 



Below Engineers inspeiting one 
of the Duplex-Cyclones, world's 
most powerful air-cooled engines. 
Above: Rear of Duplex-Cyelone, 
showing the various areessories 
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min'- the nuiritioni'l' and bnichi*mi8ls—are 
trying their beat to get the vitamins out of 
the alphabet They make the point that the 
letters did very well for names in the early 
days of vitamin discoveries when only a few 
were known and not much was known about 
them. Now, however, since there are alKiiil 
as many vitamins as letters of the alphabet, 
with half-a-doien going under the name of 
B, It IS confusing and even leads to mar- 
curacy to call these essential food factors by 
letter. 

Some of the vitamins have been identified 
chemically and even made synthetically 
They have regular names, just as other 
(hemicals have. Vitamin C is ascorbic acid 
Thiamin is the beriberi preventing and cur¬ 
ing substance that once went under the 
name of vitamin B or Bt Nicotinic acid, the 
stuff that IS curing pellagra, is the chemical 
that was variously called vitamin Bj, vita¬ 
min G and the P-P or pellagra preventing 
factor Riboflavin is another diet-essential 
that was once labelled vitamin B or vitamin 
G Recent discoveries have shown that it is 
necessary for the health of both man and 
other animals 

The anti-strrility vitamin, formerly called 
E, is now known as alpha tocopherol Vita¬ 
mins A and D may keep their letter names 
for some time, because there is not so much 
confusion about them as about the B vita¬ 
mins Until the chemical composition of 
other vitamins is discovered, however, scien¬ 
tists favor calling them by descriptive names, 
not by letters .—Science Service 


Above: Rubber springs in the 
front-end of a motor ear. Below: 
One of the springs, showing how 
rubber is placed between a shaft 
and a shell and stressed in torsion 



through the fact that the rubiMr is under 
compression and twisting or torsion pievsiire 
instead of being under stretch or tension 
When under tension, cracks develop in the 
surface of rubber and it soon deteriorates 

The rubber surrounds a c« ntral steel shaft 
and IS in turn surrounded by a pair of hemi¬ 
spherical steel shells. By making the ruhlier 
layer a little larger in diameter than the 
inside diameter of the steel shells before 
they are fastened together, the rubber is pul 
under pressure High pressures are applied 
during the curing process to bond the rub¬ 
ber and metal firmly. The spring is stressed 
in torsion by anchoring either shell or shaft 
to chassis and rotating the other member. 

The entire arrangement takes advantage 
of one of rubber's most marked and most de¬ 
sirable characteristics, its ability to absorb 
and damp vibration This has not previously 
been done in the springs in widest use in 
automobiles. 


New Auto Spring 
Relies on Rubber 

D EN'ELOPMENT of a new type of auto¬ 
mobile spring which uses three pounds 
of rubber and seven pounds of steel in place 
of the usual all-steel construction was an¬ 
nounced recently by the B. F. Goodrich 
Company The new spring requires no lu¬ 
brication and reduces rattles and squeaks, 
reports Science Service. 

Rubber springs have been invented and 
patented many times, but none has ever come 
into general use. The new spring gets around 
the difficulties of roost of its predecessors 


New Plywood Finishes 

T o extend the usefulness of plywood 
further in modern building construction, 
1 F Laucks, Inc., has presented two impor¬ 
tant new points that offer not only decoration 
but fire resistance as well to plywood con¬ 
struction. 

These two new paints are known by their 
trade-names, Rezitex for certified exterior 
plywood, end Plasterez for interior plywood 
walls. They have as their binder a special 
combination of synthetic resins, which as¬ 
sures perfect adhesion to the plywood, and 
a surface that is durable and non-brittle. 
Both paints are heavy bodied and will cover 
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up small cracks and joints in the plywood 

These products were originally developed 
for application on plywood, but since have 
proved themselves suitable for application 
on all types of surfaces—plaster, wood, metal, 
and wallbnard. Rezitex and Plasterez both 
simulate plaster, stucco, nr concrete finish 


Hoover Dam 

I N newspapers recently there has been con¬ 
siderable comment regarding the qut'stion 
of the name of the dam recently completed 
m the Black Canyon of the Olorado River 
Officially named “Hoover Dam"’ some years 
ago, ils designalinn was changed to “Boulder 
Dam" about lh< year I9.i.i It now appears 
that ihis change was m ver officially madr 
for in an exchange of official correspondenct- 
rercntly, the United Stales Attorney Gen- 
<ral indicated that the name "Hoover Dam' 
bad been legally fixed and lhal it was not 
fiasible to change it Since new maps will 
carry the original designation. Seienlific 
American will lienceforth refer to ibis proj¬ 
ect as Hoover Dam 


Bacteria and Mine Fires 

A mine fire is sometimes extinguished 
by blocking off and sealing the area 
To determine whether or not the fire is nut, 
lists for carbon monoxide are made of tin 
•ealed atmosphere 

Recent studies by the U S Bureau of 
Mines have shown lhal, under favorable con¬ 
ditions, unidentified bacteria or micro-organ¬ 
isms which inhabit waters and sludges of 
anthracite mines react with carixin monoxide 
and produce carbon dioxide. These studies 
show that failure to find CO in a sealed area 
does not prove the absence of fire as bai- 
leria may consume the gas as fast as it is 
produced by the fire 


Progress Note— 

Traffic Chances, 

1904 TO 1937 

B RITI.SH automobile traffic appears to be 
moving backwards 

^ survey of traffic speeds by Great Brit¬ 
ain's minister of health reveals that in 1904, 
the average speed of a horse-drawn bus trav¬ 
eling from Swiss Cottage to Oxford Circus, 
in the heart of London, a distance of about 
four miles, was not quite nine miles an hour. 
In 1937, several tests indicated an average 
speed for the same journey by niotorbus of 
about eight and a half miles an hour. 

In 1904, the average speed on a trip from 
Highbury to Piccadilly, about five milea^ was 
a little more than eight miles an hour. To¬ 
day, the speed is somewhat under eight mile, 
an hour .—Science Service. 


London Plane Trees 

1 0ND0N plane trees, among the few 
i species that can stand the smoky air and 
other unfavorable conditions of city life, 
are now menaced by a killing epidemic 
disease, the U. S. Department of Agriculture 
recently reported. Seven thousand of the 
trees are dead in the Phlladdphia region, 
and 700 in Baltimore. The disease haa also 
appeared in Washington. 

The infestatiott is a slow kllto. In the 
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first year, cankers appear in the bark of the 
trunk and large limbs and dark streaks in 
the young wood. In the second year the 
leaves thin out. The tree may die then, or 
linger one or more years longer. 

The London plane is a cross between the 
American and European plane trees or syca¬ 
mores. It is widely used as a shade tree along 
streets and in downtown parks because of 
its hardiness under city conditions Its dis¬ 
appearance would denude many American 
city streets and leave city foresters and park 
commissioners at a loss to find an equally 
good substitute. 

R. Kent Beattie, Department of Agricul¬ 
ture plant pathologist, is seeking informa¬ 
tion regarding the distribution of sick Lon¬ 
don plane trees. It is requested that chips 
of young wood from planes or sycamores 
suspected of having the disease be sent to 
the Division of Forest Pathology, U. S De¬ 
partment of Agriculture —Science Service. 


Waterproof Fabric 

Z ELAN IS a recently announced water- 
repellent finish for fabrics Developed 
by duPont, it is claimid tiiat the new finish 
IS the first which will still shed water after 
the merchandise has bei n waslucl or dry 
cleaned many times. 

Other water-repellent finishes coat fibers 
like wax on a thread, and some of the water¬ 
proofing chemicals rover the entire cloth and 
close the pores of the material, making the 
garment hot and uncomfortable to wear 
Instead of mating the fibers, it is said that 
7elan goes into each individual fiber It be 
comes part of the material itself without 
closing or clogging the pores, thus the cloth 
can “hreathe” and the garments are much 
more comfortable to wear 


An Unforeseen Result 
OF Air Conditioning 

W HEN an air-conditioning unit was in¬ 
stalled in one of Boston’s large jewelry 
stores the primary consideration was the 
comfort of ciislomers and clerks It was soon 
evident that there was a more practical bene¬ 
fit from the installation. The humidity con¬ 
trol and the removal of sulfur from the air 
by the air-washer eliminated a source of sil¬ 
ver tarnish, and it was found that silver 
articles on display had to be polished much 
less frequently. 


The Culture of Organs 

AT the instant of a human being's legal 
x\. death, and for hours and sometimes 
even days thereafter, major sections of the 
body are still alive. Consciousness and many 
brain cells may be dead, yet at the same time 
the heart tissues as well as many another tis¬ 
sue may often be found living, merely in a 
low state of activity.-Deft technique fre¬ 
quently can induce an apparently lifeless 
heart to throb. These facts have long been 
established, but little has been made of them 
until recently. 

Now new methods yield important dis¬ 
coveries. The hearts of dead patients can be 
revived and kept beating for hours, within 
the body or cut out. In such revival, blood or 
a hloodlike sintbetic fluid is supplied to the 
heart aikd lie Tefeaela thrangh a double set 
of ti|be«. Fion one raaerTOlr, fluid at fai^ 
WMura i« fdtned throoidt tdbea piercing the 


WITHIN A FAIR 


It has taken a World's Fair to make us re¬ 
alize all over again that ours is not a com¬ 
monplace business. More than 12 months 
ago we undertook the task of erecting our 
own building at the New York World’s 
Pair. Today there has sprung up a trea¬ 
sure house of wonders devised by the in¬ 
ventive minds of an organization trained 
to think in terms of praaical applications 
rather than spectacular showmanship. 

Instead of an ordinary cornerstone laying, we buried the Time 
Capsule with its significant message of our times for people who 
will live 5000 years from now. 

In our laboratory we discovered that everyday experimental 
equipment could be transformed into headline attractions for a 
Playground of Science where visitors crowd the aisles to see the 
shape of their own voices, transmit music over a beam of light, and 
demonstrate to themselves other mysteries of science. 

An engineer’s dream was brought to fulfillment in the form of a 
friendly Frankenstein who walks and talks, counts on his fingers 
and distinguishes colors to the delight and amazement of crowds 
who throng his every appearance. 

Our auditorium cannot accommodate the audiences who stand 
in line to witness the triumph of modern woman over drudgery, as 
accomplished by one of our lesser-known appliances. 

To add to the enchantment of the Fair as a whole, as well as our 
own building, Westinghouse engineers took advantage of the latest 
developments in illumination, hydraulics and control devices to 
create the Singing Tower of Light with its breath-taking symphony 
of music, water and light. 

Behind the scenes, Westinghouse has collaborated with the Fair 
and other exhibitors in making possible all the wonders of this 
World of Tomorrow. We furnished the lighting and power equip¬ 
ment for the spectacular Lagoon of Nations where thousands of 
fair-goers stand nightly in awed wonder. The longest electric stair¬ 
way in the country, the exterior lighting of the Perisphere, the 
production of Florida climate on Long Island, are examples of a 
few of our transportation, lighting and air conditioning contribu¬ 
tions to this greatest of all fairs. 

It is gratifying to realize that our own people were able to take a 
World’s Fair in their stride and handle it as they would any ordi¬ 
nary, everyday job. We hope you will visit our building and spend 
time enough with us to catch the spirit of Westinghouse which we 
have tried to interpret to you in our exhibits. 



A FAIR 




100 


SCIENTIFIC AMERICAN 


AUGUST ■ 1939 



aorta and pasning directly into the heart’s 
private circulatory aystem, the coronary ves¬ 
sels. From a second reservoir which develops 
a lower pressure, fluid is made to flow less 
forcefully through another tube, that goes 
past the valves of the aorta and into the ven¬ 
tricle. By this method, hearts can be perfused 
and kept in rhythmic contraction for as long 
as four hours These are human hearts— 
which had stopped all action at death. Hearts 
of experimental animals can be kept alive 
much longer 

The Carrel-Lindbergh techniques indicate 
the advent of methods which should give in¬ 
definite life to organs in glassware. They 
should neither age nor die, savs Carrel of 
organs in such eiiltiire of the future.. Today 
organs in culture may show no great change 
after weeks And there is steady advance in 
the preparation of choice nutrient fluid or 
m the pump which forces the fluid under 
precise pressures into the blood vessels of 
the organ outside the body Carrel has de¬ 
vised new bases for the whole research; 
Lindbergh a more practical pump.—From 
“Loby Barclay Moon Newman. 


Wall Paper Removal 

PRODUCT developed for use by paper 
hangers and decorators. Aerosol KA, 
decreases the tendency of water to form 
droplets by lowering the surface tension 
Thus, when one ounce of the powder is 
added to one gallon of water, the solution 
will wet old wall paper almost instantly 
and permit its removal more readily 

Soundproof Portable 
Diesel Generating Plant 

E yebrows went up early this spring 
when Paul Grosso drove his latest cre¬ 
ation, an ultra-modem soundproof, portable, 
Diesel electric generating plant onto the 
Selznick International .Studio lot in Holly¬ 
wood. Grosso’s striking looking “brain child” 
was built from a re-vamped cab-over-engine 
truck chassis entirely of Dural and at a cost 
of f24,000. Entirely portable, the new sound¬ 
proof generating plant makes it possible to 
get within 200 feet of a movie set on loca¬ 
tion without disturbing the sensitive sound 
microphones. An ordinary generating set 
must be at least 1000 feet away. With a need 


Above: The soundproof truck, with 
muffler and oil radiator on the 
roof. Below The truck driver’s 
seat can be reversed so that the 
operator fores the convenient con¬ 
trols of the Diesel-powered generator 



for less than one fourth the cable, transmis¬ 
sion line losses of tbe high amperage direct 
current are greatly reduced. Grosso says he 
can work as close to a set as 100 feet with 
a building or some sort of a deflector between 
the generator and the microphones 

Grosso has found a way of balancing the 
speed of his Diesel with the amperage loads, 
something electrical engineers have been try¬ 
ing to do for years. Any variation in the en¬ 
gine’s speed, large or small, docs not affect 
the voltage output which has been prede¬ 
termined and set by the master control knob 
This IS of tremendous importance to the 
movie industry, especially now that Techni¬ 
color IS gaining in popularity. It is well 
known that color movies demand a grent 
deal more light than black and white mo¬ 
vies Any variation in the line voltages tends 
to change the intensity of the artificial light 
which, in turn, causes the hue of the photo¬ 
graphed color to change. As the light de¬ 
creases, many colors foil to register and all 
tend more toward the hlues. 

Total thickness of the walls enclosing the 
Itilant is three inches, made in three separate 


“layers,” with a one-inch, sound deadening, 
air space between each. On solid metal 
where sound-proofing was desired, a mixture 
of cork and rubber was built up with a spray 
gun to the proper thickness The floor is 
made up of %-inch five-ply wood, one inch 
of the cork and rubber compound, and an¬ 
other layer of the wood All free edges arc 
sealed and the top is covered with linoleum 
Windows are made of a sheet of transp.-ir 
eiit, synthetic glass on the outside, and two 
sheets of plate glass with one inch air spates 
between on the inside The outside of the 
truck liody is solid Dural riveted and bolted 


Sulfanilamide Treatment 
OF Ear Ailment 

T he new ding, sulfanilamide, has i x- 
lended its sphere of usefulness to cover 
otitis media, that extremely painful disease 
of the middle ear that often is the forerunner 
of a mastoid operation 

Eighiy-eight patients with otitis media due 
lo beta hemolytic streptococcus were given 
sulfanilamide in a recent series of caacs anil 
only seven required a mastoid operation, re¬ 
ports Dr Gilbert El Fisber of Baltimore in 
the Journal oj the American Medical Ai^o- 
ciution. 

In a control group of VI patients who were 
given the regular treatment of piincliiring the 
membrane for drainage and irrigation, 66 re 
qiiired a mastoid operation 

Moreover, the patients treated with sul¬ 
fanilamide recovered in one third the lime 
taken by the other group—.Stiintc Servue 


Dry Ice Aids 
Welding Operation 

I N the construction of a 40 fool welded 
steel boat hull, an unusual expedient was 
used lo prevent the high temperature from 
buckling the steel plates. Four rakes of dry 
ice were used, two inside and two outside 
the hull ’flic cakes were plated as close us 
possible lo the weld while the plates were 
being joined, and it is reported that the re¬ 
sulting flat surfaces are fully satisfactory 


Coloring (Concrete 
Floors 

1 AGK of permanence and lack of resistance 
i lo moisture and alkali are two bogeys 
that make difficult the coloring of concrete 
floors after they are laid When a paint-iypc 
coloring IS used there is superimposed a 
relatively soft oil film on lop of hard con¬ 
crete, and this does not withstand hard traf¬ 
fic. Also, the alkali in the concrete, in com¬ 
bination with moisture reacting with the 
arid of the vegetable oils, causes saponifica¬ 
tion, or breaking down of the paint film. 
Rubber resins overcome this handicap to 
some extent. Other methods of coloring 
floors have been confined to the addition of a 
mineral color to the top. 

A new system, called the ’Eruscon Floi- 
Dye System, developed by the Truscon Labo¬ 
ratories, may be used on old and well-ma¬ 
tured floors. The only limiting condition is 
that the floors must be dry at the time of 
application. This is called a “aystem” be¬ 
cause it consists of two materials: (1) Flor- 
Dye, a penetrant which stains, seals the 
pores, and hdps bind the pcrticles at the 
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I he two blueka are bonded firmly in the de¬ 
sired face-to-face poeition. Depending upon 
the kind of wood used, this method yields 
lliree to ten times more strength in the joint 
than IS obtained by ordinary means. By 
decreasing the width of the grooves or by 
increasing the thickness of the metal, wood, 
nr plastic splines, it is obvious that friction 
and tension are increased in direct ralio, 
even to the point where the two pieces A 
and B become immovable in relation to each 
nllur. 

It mav readily be seen that splines of this 
type, hilt made of steel, eoiild be used, for 
example, to fasten the cylinder head of an 
aiilninobile engine or the parts of a heavy 
pile driver. Already they are being adopted 
in the manufacture of window sashes, door*, 
and inlaid floors. In this latter use the splines 
lock ihe pieces of flooring rigidly and thii- 
eliminate ihc movement and squeak so often 
• ncoiinlered. Furniture of all kinds mav hi 
given greater rigidity with Homer .Spline 
Locks than with any amount of bracing 
wiih screws 


Ai'esi Not Stupid— 

Just Human 

M rs ape can learn by aping Mr. Ape 
but he can't learn from her to well^— 
not because of sex difference but appar¬ 
ently because it is hard fur a dominant an¬ 
imal 10 take lessons from a submissive one 
This observation of ape ways, of possible 
implication in education of their human 
relatives, was reported to the Southern No- 
ciely for Philosophy and Psychology by Dr. 
James H. Elder, of the Yale Laboratories 
of Primate Biology at Orange Park, Florida. 

Despite popular notions, it is quite a trick 
for an ape to crack open a stubborn coconut. 
He can roll it around and fumble with it 
for a long lime without getting anywhere. 
Only once did Dr. Elder find a chimpanzee 
that could crack the nut by his own efforts; 
that seemed to be a happy accident 
It takes a firm hold and a sharp pound 
against the concrete flour to crack a coco¬ 
nut. After Dr. Elder had allowed his chim¬ 
panzees to struggle alone until they gave up 
the problem, he showed them how. Two 
apes learned in just one demonstration. 
Tiiey could then show other apes how, and 
they can learn just as quickly from each 
other. 

But in two cases where the ape “instruc¬ 
tor” was demonstrating for a dominating 
animal, the pupils could not learn even after 
as many as 16 demonstrations. These two 
poor learners were not stupid, either; one, 
111 particular, was very intelligent .—Science 
Service. 


“Z” Nickel 

C OMPARABLE with oil-tempered steel 
in strength, stiffness, and hardness; 
tensile strength from 2% to 4 times that of 
structural steel; resistance to wear equiv¬ 
alent to that of hardened steel—such ore the 
claims made by the International Nickel 
Company for their recently announced “Z” 
nickel wire and strip. 

Being 98 percent pure nickel, the metal is 
rustproof and highly resistant to oonrosion 
and oxidation. It is suited for ports which 
must hove a high order of mechanical prop¬ 
erties,'together with corrosion resistant and 
rustproof properties. It is useful for sprifigs, 
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spring washers, diaphragms, wire brushes, 
leader wire, fish hooks, camera parts, air¬ 
plane strut wire, portable aerials for cars 
and boats, and other parts ol electrical and 
mechanical equipment. 

Because of higher strength and stiffness, 
*‘Z” nickel IS useful for improving perform¬ 
ance, reducing weight of parts, or both. 


Ingenious Razor 
Blade Sharpener 

A new blade sharpener, with rotary hon¬ 
ing action, hones and stiops both sides 
of both edges of any Gillette type blade in 
one operation. It is a precision insirumeiil, 
engineered to improve a blade edge and 
keep It in smooth shaving condilioii 

Refer to the illustration. The tooth shaped 
hones are inclined inwardly so that the 
grinding surfaces of the inler-engaging grind- 



Just slide the case 


mg teeth togellnr form a grinding angle 
curiesponding to the ciittini' angle of the 
razor blade 

With a blade iil position on the pins and 
the case closed, the blade rests with equal 
spring pressure from all four inclined grind¬ 
ing surfaces for simultaneous operation 
on the four sides of the cutting edge Then, 
sliding the case up and down the string, the 
eccentric pins cause the blade to force apart 
alternately the two sets of hones, producing 
a reciprocatory movement of the blade on 
the hone surfaces. Result a smooth edge 
for every shave New blades arc improved 
by honing off the tiny metallic “fuzz” often 
left on them 

The case of the Blade Master is smart and 
compact, being of durable Bakehte. The 
hones are made of a mild abrasive material 
with a binder, built to last indefinitely. The 
metal parts are cadmium plated and riist- 


Trichinella Spiralis 

T here seems to be a widespread misun¬ 
derstanding regarding the life cycle of 
the trichina parasite, TnchmeUa spiralis. 
This false impression was reflected in our 
recant article “Animals Bring Us Duieases,'' 
m which the author wrote that those para¬ 
sites ingested by the eater of pork products 
are the only ones to be found in the human 
body. The editor who handled that story un¬ 
fortunately let the statement stand. We are 
glad, therefore, that we can give below an 
authoritative statement regarding the life 
cycle of this parasite, from the U. S. Public 
Health Service; 

“Following the ingestion of uncooked or 
undercooked meat containing viable trichina 
larvae, the lan’ae are freed from the cysts by 
the aotioa ot^ho gastric juice. They then 
Btiftfite feom the stomach to the sn^I in- 
of thti host where they develop rapidly 
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lo maturity. The sexes mate within the 
course of a few days and the adult females 
begin to produce living young on or about 
the fifth day after infection. These young 
larvae very promptly enter the general cir¬ 
culation of the host and are carried by the 
blood stream lo all, or nearly all, of the vol¬ 
untary muscles of the body. Larval produc¬ 
tion by the adult female worms continues to 
take place for a period of approximately six 
weeks following the beginning of parluri- 


Oil-Proof Industrial 
Tire 

W ITH the rapid development and widei 
uses of merhanized material handling 
equipment, ihert has been a marked in- 
erease in the use ol rubber tires on trucks 
and trailers used in inlra-planl hauling, 
according to Wilson C Bray, manager of 
The B F. Goodrich Company truck and bus 
tire department 

“A new industrial tire, specially com¬ 
pounded to resist the action of animal, 
vegetable, and mineral oils, to be known 
as ‘Oil-Pruf,' IS now introduced,” reports 
Njr Bray. 

“Tires of ordinary construction, when 
subiected to oils, disintegrate and become 
soft and spongy, linder such conditions, they 
are susceptible to rapid tread wear, cutting, 
and chipping Tests carried on for several 
years in steel mills and by meat packing 
companies prove that these new tires re¬ 
tain their original physical properties ap¬ 
proximately 30 perrenl heller than others 
tested when used in the presence of oils 
and other solutions usually classed as rub¬ 
ber solvents. 

“The ‘Oil-Pruf’ lire should be a boon to 
companies operating industrial equipment 
over floors saturated with oils and greases 
Tests actually prove that the added service 
to be expected more than offsets the amall 
additional charge necessary to cover the 
high cost of special materials which give 
the lire unusual properties,” the rubber com¬ 
pany sales official said. 


Seedless Watermelons 

S eedless watermelons have been pro¬ 
duced by treating the unpollinatcd 
flowers with naphthalene acetic acid The 
melons were all seedless hut varied in shape 
Some, however, were normal in shape and 
size The texture of these fruits was firm 
and solid No difference in flavor could he 
delected from normally pollinated fruits. 
The work on these fruits is being done by 
Cheong-yin Wong at Michigan State College 

Plastics Fuse 
“Woven Wood” 

P ANELS made with permanently finished 
wood veneer, fabricated by treating akil- 
fully woven strips with plastics, are now 
available to furniture designers, interior dec¬ 
orators, architects, and othera Interested in 
a finishing material which combines dura¬ 
bility with beauty The Parkwood Corpora¬ 
tion, in conjunction with engineers of Gan- 
eral Electric’s Plastics Department, made 
the new panel material available. 

The.veneer is coated and impregnated Wlw 
G-E Teztolite reain varniaheii and a 
able toughn«H is the result. After euttbiC 
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any space desired in constructing refrigera¬ 
tion apparatus. Tlic light weight of the 
product will enable designers to reduce total 
weight of all types of refrigeration equip 
menl where rigid insulation had previously 
been used. 


Industrial Slide Rule 

T he Langsner Industnal Slide Rule, nian- 
iifarliiied by the Eugene Dictrgen Com¬ 
pany, is designed to solve an unusual range 
of industrial problems, yet in a simple way, 
with only one movement or setting of the 
slide in the majority of cases. 

The Langsner Rule was developed to the 
practical requirements of mechanical engi¬ 
neers, industrial engineers, shop men, time 
study experts, and machine designers It is 
simple to read even for the person who is not 
a slide-rule expert It is 10 inches long. 



engine-divided on while celluloid, with glass 
“frameless” iiidirator, and is packed in a 
rase willi book of instructions. 

The Langsner combines many rules in one 
allliougli there is only one slide The face has 
SIX scales Two of them above ihe slide rep¬ 
resent feed, length of cut, and diamitei, 
three of them on the slide represent r< volu¬ 
tions per minute, tune, and cutting speed, 
the regular D scale is below tlie slide. The 
reverse side of the slide ronlams the usual 
B, Cl and C stales, for standard slide-rule 
calculations Three of tlie face scales arc 
numbered in red, tin remaining three in 
black, for convenience in use. The tabh on 
the back presents familiar constants 

With the new slide rule, solutions to many 
problems are obtained at a glance, such as 
surface speeds, cutting speeds, diameters of 
cutters, drills, and so on, required revolu¬ 
tions per minute of any work; feed ratios, 
length of cut, lime required, lime-sludy 
data, and other factors 


Nickel from Chloride 
Solution 

T o replace the conventional sulfate elec¬ 
trolyte used in nickel plating, a process 
has been developed employing a nickel- 
chlonde-boric acid solution. The new chlo¬ 
ride bath IS said to produce a deposit which 
la finer grained, smoother, harder, stronger, 
and somewhat less ductile than ordinary 
nickel-plating deposits. 

In addition to the above advantages, a 
50 percent reduction in lank voltage and 
power consumption is permissible; control 
of the bath is easier; and high anode and 
cathode efficiencies are attained. The plat¬ 
ing is more readily buffed, has less suscepti¬ 
bility to pitting, and has less tendency to 
form nodular growths and trees on thick 
deposits. 


Streamlined Turkeys 

T he aim of certain turkey-breeding work 
is to develop a small turkey to fit the 
modern small oven and suitable for the mod¬ 
ern small family, according to Berley Winton, 
in charge of the Department of Agriculture's 
poultry-husbandry investigations. There it a 
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growing demand for amall market turkeys, he 
says. The amaller turkeys out of the annual 
crops of the standard varieties sell at a 
premium of Vi to five oenis a pound. 

It will take probably another five years 
before ihe desired cbaractprislics are “fixed" 
in the new small-type turkey, Winlon points 
out For that reason, the Department will 
distribiile no breeding slock, hatching eggs, 
or poults until the geneticists are satisfied 
that the small type turkey is ‘‘geneiieally 
pure” for small siw and other desirable 
qiiahlies, and able to reproduce itself true 
to lype, in ihe future 

The Department geneticists want to estab¬ 
lish in the new liirkty the small si/i of the 
white Austrian variety imported from ‘Scot¬ 
land and of strains of wild turkeys (rniii \ ii- 
ginia, Pennsylvania, Michigan, and Arirona 
They hope the new liirkej will also inheril 
the meaty breast of the wild turkey 

To leinforce the inheritance for while 
lolor, the geneticists are using the while 
Holland in ihe breeding program to prodiiee 
the small-type turkey They are also cciimt- 
lug on the while Holland—and two other 
domeslie varieties, the bronze and ihe black 
to lonirihule early malurily and other de¬ 
sirable eharactenslics 

If the Department men succeed, the small- 
type turkey will be while., with a compact 
bmly, short legs, a long keel bone, and plenlv 
of breast meat It would mature in 24 to 26 
weeks, the young Id us weigliing 6Vi to 9 
(MMinds dressed, and the young fonts between 
11 and ll'/i pounds dr<*s8cd. 

Other goals for the new lurkiy are that 
hens kept for breeding purposes be able to 
prodtiee a reasonably large number of eggs 
by June 1 Ninety perieni or more of the 
eggs would he fertile and 80 percent or ntori 
of the fertile eggs would hatch 


Insulation of Glass 
Flux and Mica Dust 

I N the German electrical industry, a new 
insulation material, now in use, is com¬ 
posed of a combination of glass flux and 
mil a dust It has the advantage of being ex¬ 
traordinarily firm, maintaining a high heat 
content and a minimum of dieleelrir eiirrent 
loss. This material is important in high- 
frequency technique and in the maniifacture 
of electric switches 


Cosmetic to Protect 
Working Hands 

A NUMBER of akin protective creams— 
Boroetimes called liquid gloves—have 
been on the market for years. These have 
been used to protect the hands of working¬ 
men against the action of various kinds of 
chemicals, points, and solvents. 

A new compound for this purpose, called 
“Shelliex,” is made of such pure ingredients 
that the manufarturers claim that it is even 
safe to eat. In using this, the workman first 
washes his hands thoroughly and dries them, 
after which he applies a. liberal quantity of 
Shelliex and rulw it in until the atieky feel¬ 
ing disappears. This one application shields 
the skin from dirt, gasoline, paints, inks, 
lacquer and lacquer thiimcnrs, and most sol¬ 
vents. The flexible film on the hands does 
not interfere with work and is easily re¬ 
moved by washing with warm water and 
soap. 



I There ia no man more independent in 
life than the one who KNOWS that he 
knows. He ia maater of every aituation 
and the conqueror of every problem. 
He takes posaession of the opportunities 
over which others ponder in doubt. 
There ia nothing that gives one that 
courage and determination which make 
for success in life, like the knowledge 
of knowing what to do and when to 
do it. Think of being forearmed with a 
wealth of wisdom that makes it possible 
to choose wisely and rightly and to 
avoid mistakes! Could there be any 
greater treasure in life than this? 
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cameraman at llu World'-* lair may >.lioo| 
anywiii-it, at nnv tiini, any sid)|ert lie lak.e« 
a fain y to Not even llie indoor girlie s.liow-* 
aie lianni d. as ilo) an in town S>ine of tin- 
liarki r» even go so far as to make a point of 
this laigiss of fnidoin '< oiiie in willi )oni 
cameras and shoot all llie |ni lines you 

But till lies! sinIT is outdoors, and that is 
all to the good hei'aiisi ihi re is nothing to 
heat sunlight fur general shooting Tin ri m 
one hazard in this coniieclion however, and 
that IS the faet of dependence on the vaga- 
iica of the wialhcr < hinds an in i dec! to 
help fill III blank anas and lend a lieanty 
and grace to shots of the Fan hiiddings In 
lien of clouds for these sei in alwavs In he 
aliseiil on pist the dav yon hapin n to visit 
the Fair, a eoiilrasl lilti r sm h as the orange 
■will go a long way by providing a dark tom 
to the blank skv. tbiis avoiding the white 
paper effect that is the bane of pieiuies 
wliieli intinde the sky in the vu'w Sneh a 
filler was u«ed in making tin shot of the 
principal illnsiralion for this arlie-b The 
crescent shadow of the- Trylon cast ai.ross the 


'<pbc-ri- invited pbotogruphic atteni 
It was not until the viewpoint she 
ii ached that an inleresliiig composil 
.eiiteil Itself f'londs seeini-d iiiipera 
llie orange filler supplied a good sni 
in fart, a snbslitntc that was ver; 
piiale to the scene 

The 'I heme ( enter, ronsisiing of I 
splieie and Trylon, may be seen fri 
sections of the Fair grounds m 
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reign over all the activities within the vast 
area. Dtiubtless the majority of pictures 
taken of the Fair eitltcr include the Theme 
Center within the view or make it the sole 
subject of the pirliire One might easily 
make up a whole senes of shots lying up 
itoine feature of the Fair with a view, near 
or rimote, of the Tlume Center. Small slops 
will often be necessary, as in the case of 
“The Theme Center Pervades All,” but small 
slops arc easy at the Fair, wliere the pres¬ 
ence of so many lighl-toned buildings under 
a vast sky makis small slops or very shorl 
exposures a necessity, particularly if you 



“Flight” 


use the new fast films in order to take can 
of indoor situations and the possibilitn s to 
come at night 

Frequently one runs amiss isolalid bits of 
sciilplnic suih as that of the wingeil subject 
illustrated here, This was taken against the 
sun, with the latter positioned directly behind 
the base support of the subject 
“Archery at the Fair” is an example of the 
sort of picture that will rtqtiiri several shots 
in order to make a later selection of the 
most interesting arrangement In this pat 
ticular rase, the three most altraclive fig¬ 
ures III the line up were chosen as the mam 
point of focus 

Night shooting at the Fair is easily ac¬ 
complished with the fast films and fast 
lenses. Most shots will be in black and while, 
but you will be missing the “opporltinilv of 
a lifetime” if you do not attempt some color 
Exposures are relatively long but the build¬ 
ings may be had at 1/10 of a second with 
stop //2 8, while other subjects, siieli as the 
color displays m the fountains, will call for 
exposures at this stop ranging from 1/5 or 
to 1/25. Chest or similar eamera supports 
are in order For many cameramen the 
World's Fair is most atiraetive at night 
chiefly because of the color lighting. 

Needless to say, a good film supply is the 
best insurance against running short just 
when you’re getting into the swing of the 
thing. If you plan to carry an extra camera 
for color, plus accessories, one of the popu¬ 
lar combination “catch-all” zipper bags will 
be found handy. 

Uses for Blue and U.V. 
Filters 

A lthough llttle publicized as compared 
i With the yellow, red, and green filters, 
the U,V. and bhie Mtere are found useful 
*n several difierent ways. The U.V., for ez- 
•“ide, it eiDidoyed to cut out haze when It 



“The Theme Center Pervades AH” 


is not possible to employ other fillers for tlii 
pill pose beeaiise of the longer cxjiosure re- 
qiimd For ixample, if the hns js sloppid 
dovin considerably and the meter savs to give 
] 2> of a second, it would not Ik jxissible 
to use a filler unless a tripod wire available 
for ihi yillow or led fillir would call for a 
longir exposure than could safely be given 
wilii lilt camera held m the hand The U V. 
filter tomes in band) in such cases because it 
does not leqmrt any intrease in cxposiiie 
rile him filler finds its grialest usefulness 
in indoor photography W'lien subjects hav 
iiig a fair skin are photographed by artificial 
light on panehromalie film, the rcsiills do not 
always show phasing flesh tones We have 
found that the u«e of the him filler placed 
over the lens greatly improves the results 
Anolher use for the lilm filler is m tin pro- 
lection of two by Iwo-imli color slides With 
some proccssi's wi exeasionallv find lliul llie 
proiertid image is ’1111011 loo warm in tone 
Slipping a blue liller over the l< ns has re 
sillied in improvement of the color values 

How Cartoon Movies 
Are Made 

T he inside story of rarloon movie mak j 
iiig IS depicted in a Universal 16mm film, 
"Caiioonland Mysteries. ’ by Lowell Thomas, 
now available on rcnlal from the Bell & 
Howell Filmosoimd Library Told in com¬ 
plete detail IB the slorv of the iiiakiiig of an 
Oswald Rabbil cartoon, entitled “.Softball 

Two film stones are spliced and nuiimled 
m the desired sequenee, the “bow” story first 
and the complete cartoon second, or the rc- 

The Camera in the 
Hospital 

ERMANENTLY attached to the light 
unit above the operating table at Brook¬ 
lyn's Peck Memorial Hospital ia a Robot 
camera equipped with'the Robot Electric 
Remote Control Release. The camera is kept 
loaded and ready for inatam action, permit¬ 
ting photography during all atages of an 
operation. The operating surgeons are thus 
provided with facilities for photographing 
unusual occurrences or taking educational 
pictures showing various phases of their 
work, taken while it is being done. 


EXCEPTIONAL VALUES! 

WILLO 8MM. 
CINE TRIPOD 

WITH PAN AND TILT TOP 



A light mt'tAl tripod, ideal for Rmm 
movie camcra.<: or for use witli all 
miniature cameras 

Tliict section brass construction, collap¬ 
sible tubular tripod—length 2V'—when 
extended 56"—weiglit 2 Ihs 
The tilting device is controlled by con¬ 
venient liandle-—then locked securely 
into position by strew Fxcelltnt for 
angle slots Stuulily built 

$g5fl 


A. G. 

PRINT PRESS 



• Takei all tiza prints up 
to and Including II«I4. 

• Fitted with guide posts. 

• Absolutely non-warping. 

• Equaliiad pressure. 

• Made of thoroughly see- 
sonad laminated wood. 


Mail orders filled 



Supply House 
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tt'h" Long, 
I" wido, '/•" thiek. 

It will probably ba 
poeliad In e Uathar 
COM—but don't hold 
ui to It! 


Thit baautifully an- 
Rult ii worth a buck- 


Inside this 
^ prettily wranied 
box is the new 

HYDE PHOTOGRAPHIC 
SLIDE RULE I 

So ahead and ask us—what is the Hyde Photographic 
Slide Rule? What does it look like? How is it made? 
We can’t tell you a thing, because our manufacturer is 
working like mad to get it ready for delivery by time 
this ad appears. 

All we can tell you is this: The Hyde Photographic Slide 
Rule is a device for determining Hie depth of focus for 
any focal lens set at any aperture, and allows for va¬ 
rious magnifications that may bo required. 


in liquid maniuras, diskancat and dry waighkt. 


that you ihould break 
tha law. It you ara 
not antiraly satistiad, 
wa'II gladly rafund 
your monayl 


nvartt . . . Fahranhait to Centigrade and viee- 
la; ouncai to cubic cantimatan and vica-varta, 
limatan to inehat and viea-var«a; grains to 



In use, the camera is pre-Iocuaed, thereby 
obviating disturbance during an operation, 
and exposures are made by a nurse stationed 
at a distance from the operating table. Upon 
order from the surgeon she presses an elec¬ 
tric push-button which trips the camera re¬ 
lease, the camera shutter thereupon auto¬ 
matically sets itself for the next exposure. 
The camera is coupled to the operating room 
light and follows the center of illumination 
to any part of the table 

Design Against the Sky 

T he extreme usefulness of the reflex 
camera under particular circumstances 
was demonstrated the other day when, stroll¬ 
ing in the park, we gazed upward and saw 
outlined against the sky the beautifully curv- 



“Design Against the Sky” 


ing branches reproduced here The peculiar 
formation was directly overhead, and, with 
the reflex camera we happened to be carry¬ 
ing, It was a simple matter merely to hold 
the camera so that the lens was pointing 
directly upward, while we observed and com¬ 
posed the subject at eye-level position with¬ 
out straining the neck 


Shooting After a 
Damp Night 

A mateurs sometimes complain of un- 
, sharpness appearing in one picture 
while the very next exposure seems to be 
perfectly satisfactory. This may be due to 
any one of a number of causes but one of 
the reasons not ordinarily realized is that 
when a loaded camera has been exposed to 
a night of dampness or rain, the fllm ia in¬ 
clined to warp a little, causing unevenness 
of surface The remedy is to waste one shot 
and thus get rid of the first fllm frame, going 
on to the next for the actual exposure. Or 
make your shot with the first frame and then 
follow It with another just to see what the 
results arc. 


The Diving Cyclist 

AT a stated hour, announced long in ad- 
.Tv vance, certain “acts of daring” and ao 
forth are performed in the amuaement par^. 
The picture of the diving cyclist was mttie 
at Rye Beach’s Playlond. A position wm 
assumed that would include some of the 
spectators, and a small enou^ at<9 wts ttaed 
—i/ll being found suffioient—to show ia 
satisfactory shaepneM both the tapUDy 
tag subject and the iqteetatM* near tbd 





A KHOTOCRAPHIC content open to all 
photographera and not reetriotrd to any 
make of camera or type of film used, is an¬ 
nounced by tbe manufacturers of Ray-Del 
Negative Oieveloper. Because of the self-bal- 
anehtg charadteristic of the developer fea¬ 
tured by the manufacturers In their advertis- 
int, the ^oiMtfrs require that all photographs 
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I QO OOP 00 

1 WATSON . . . 

Wk —the CAMERA 
UA for action shots 

For ipllt Mcond *c- 
tion. Smill, compact 
and literally loaded 


t, 3S expoauraa per load Fineat lenaea 
1 ihuttera Exposure counter Optical 
level finder adjuatable for parallax New 
rationleaa trigger squeeze shutter release 


It Iniv balancing himaelf on a narrow fentc. 
a newborn baby being weighed in a arale, or 
■he bataiire of a sailhoal turning griieefiilly 
in the wind Casih prizes will be awarded 
The sponsors say “The halanee idea offers 
nianv siiggistions to iho phulogiapher Dur¬ 
ing the Slimmer season, the traveling iiretis 
and the eoiinl) fairs offer many nppottiinities 
lor gitiing pittiirts illustrating balanee Tin 
acrobats, jugglers, and barehack riders all 
lend themselves to pielures eligible for entry 
III tin eoiilisi ’ Closing date for the contest 
ts Nocember 1, 1939. 

By Proxy for the Sun 


light source ttself Tor exaniph , we are jll 
familiar with the path of light cast by the 
son across a body of water In the pielnn 
reproduced hen. taki n from a feircboat as 



iPHOTOMOUNTil 

FROM THE FACTORY 



When you Mrite to advertisers 

Tile Kdllur \>lil npiirufiate B If you 
will mi'iitlnti that >ou saw It lii 

IK.NTIFII AlblKHK itN 

LEARN photography 

from Experts 


Make Money 
With 

Your Camera*^ 

Photo-Markets 

This 144-pagc book 
tells what to “shoot,” 
how and where. Coves 
directions for submit¬ 
ting photographs to 
magazines. Lists hun¬ 
dreds of markets for 
photographs, together 
with the types most 
suitable for each. 

Eighth Edition 
Revised — Ep-T o-Dnte 
50 Ct'uts. Postpaid 


Ligtil leflecled from windows of 
one of the l.ill buildings in ibe 
baekground was strong enougli to 
produce this “aun path” effeet 

it approacliecl auwnlown New York City late 
one afternoon, the windows of the tall build¬ 
ings all reflect the sunlight, but m om or 
two placih, tills effect was particularly stioiig 
In those places the result was a glare, and 
tile long “beam" cast upon the water is 
VIIy siniilai to that wliieli the sun itself 
would have east from the same position 


Proof of the Pudding 


issue At least that is the way one deter 
mined chap looked at it Recenlly, a camera 
owner who had found that the fool scale on 
his outfit did not check with the ground 
glass, came with Ins complaint to the camera 
importer Tlicrc the repair man told him 
that he had checked the camera and found 
it lu lie O.K. The mstomer had his doubts 
He set up his eamcra on a tripod and used 
for subjects a number of books set on end, 
the jacket cover side facing the camera The 
hooks were carefully spaced, with a ruler. 
SIX inches apart, and the distanre from each 
volume to the camera also similarly meas¬ 
ured. A photograph of the set-up showed that 
whereas the scale read five feet, the book 


Profitable Photography 


Miniature Camera 

Wv Kilivin C. Biixbaum, A.R.P.S 


-L' able ainuiinl of fun witli the 
miniature camera, making trick 
"shots,' art photograplis, and the 
like, )(iii can also use it for spe¬ 
cial paying work. This little pa¬ 
per-hound booklet of 72 pages 
tells not only how to make in¬ 
teresting photographs that are 
salable to news agencies or mag¬ 
azines Imt also gives many clues to 
the very large number of types of 
photographs that can be sold. For 
those who wish to mix profit with 
pleasure this booklet should prove 
most helpful.—$1 10 postpaid. 
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^ n 

DINOCULARS 

In Nnw Condition 

Uiti Blnuxit 8 X 30 Ftithcrwdoht $49 50 
L«lt 2 Camparit 8 x 40. Faatharwalpht 79 SO 
Lalti Forest 8 x 42 7S 00 

Laltz Mardixit 10 x SO Featherweight 9S 00 
Zelea Dettrlntem 8 x 30 Featherweight 62 SO 
Zeiae Blnootar 7 x SO 79.S0 

Now Spoelal 

• Bernard t x 2S Freneh Binooulart $14 OS 


ALL GLASSES COMPLETE WITH CASES 



You Audit th« Accounts 
of your Treosurer, 
Why not your Insurance? 

After all it is the 
Basic Assurance of your 
Investment 

L. S. Treadwell & Co., inc. 


FOR EDITING AND 
VIEWING . . .THE 

Magno Viewer 



A comp.-iit. self-contained, self-illum¬ 
inated viewer for all l.Smm miniature 
camera negatives and 2" square slides 
Adjustable for easy reading dis¬ 
tance viewing Complete 

REDUCED 95 

FOR SLIDE MAKING 

MAONO TRANSPARENCY FRAMES 

ina, iiiaakiiiR or fuaa Pner i>rr hlc box of aS 
Frame' ciim|ilctt 

$ 4-00 



PHOTO MARKETING CORP. 

• OaptBVF 

tS West 33r4 S«. New York. N. Y. 


at thi* di'lance was out of focus, although 
the hook at six feet was in perfectly sharp 
focus. When he bruiighl in this “evidence'’ 
he did mil have to say u word The picture 
told the siurv 


PfGEON.s AT Rest 

I N ihe cily pigeons arc every when, most 
appropri4ieI> in iht piihlir parks With 
the sqiiiirils and the diirks, lluy aie eon 
tiniially being fed. and often photographed 
Frequently they may be seen lined up in a 
row, as in the illustration. An angle shot. 



“Pigeons at Rest” | 

with llie lamp offering an agreeable aeeenl. j 
and the few leaves in the upper It ft corner I 
‘'filling in” for balance, brought the siibjed { 
into a iiasonable composition Too, the 
pigeons are nirely spaeid so that the inleresi 1 
IS spread across the entire length of llie 
diagonally placed lamp-|M>sl txlension 


Handy Record Book 

R KFFIRKNCE's to loriniilas, methods, and ^ 
other pliotographie data an made ease i 
ly UKCSbihlc with the Redi-Rccord, a visihh ' 
lardindex system available in poekel si/e | 
The individtiui taids measure 2'i by 3 inch 
e*. a quarter mih edge of each being left 
uncovered for the index The card, while 
rather small, affords enough room for a for¬ 
mula or proeess. as well as flash exposure 
data, and so on The lavok may be carried 
about in the poekel and whenever om runs 
across a new formula or other informalioii 
that may prove useful later cither in shoot 
ing pii lures or darkroom work, the record 
ran he made iinmedialely At work suth a 
iiolehook can snmelimes prove invaluable 


Better Get Started! 

C ONTE'sT closing dales have a way of 
creeping up on one in a manner thal 
gives rise to the old expression: “Where has 
the tune gone to'” In the case of the Fourth 
Annual Scientific American Photngrapliii 
Cunlesl, the closing date was purposely 
plaeed far enough in advance to enable every 
one to make adequate pre^ratiuns for sub¬ 
milling iheir pet prints. But therein lies a 
possible source of difficulty. With the closing 
date set at December 1, 1939, there is always 
the cliance that some amaleiirs are going to 
think, that there is so much lime (or prepara- 
lions that they will pul things of! unlil the 
last miniile and hence fail to reap the in 


]Basisi ^arpingram 


Bass returns 


from the N.^Y. Worldjj^F.it to re^n^tlut 
Shuticr* pop on all Ride*—milos of (itm 





P S. Frisco is noKit 



PretiJm 




ZEISS 16mm 

Movikon 16 




“Amateur Photography” 

VA U>8 of book 




USED BARGAINS 

DOLLINA 35 mm II ulth^nnj|>letl 

Bil2 EftNEMANN TROPICAL TE^AKWOOD ^ 



(WrIJE FO^RpBA^S^^*Btn/camem **ST*"*"‘ 1 



Dept. AD, 179 W. Madison Street 
Chicago, III 

CAMERA CROSS ROADS OF THE WORLD 
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film ... fint miniature to have inter¬ 
changeable lenief ... first to couple 
the range finder directly to the lens 
. . . fint to introduce the principle 
of a univenal camera applicable to 
many fields of photography. 

Fof the amateur, Leica hat made 
possible greater joy ... for the pro¬ 
fessional, greater possibilities . . . 
for the scientist, it it a tool which 
aids in conquering greater realms. 
There it only one Leica, but there 
are many models from which to 
choose. Leica Model 111b illustrat¬ 
ed, with Summar f :2 lent and Rapid 
Winder. Your dealer will explain 
the Leica Time Payment Plan. 

Write for cata¬ 
logs, Dept. F-9. 

E. LEITZ, INC. 


mmmmmm no FIFTH AVENUE. NEW YORK CITY I 



KnrUgiit 1, Smsi ProlMlsr, SM watt 3« 90 If 90 



tended benefit of the preparatory period 
permitted. Therefore this warning- 

Now, right now, is the time when yon 
should be looking for subjects that will be 
eligible under the rules of the contest, pub¬ 
lished in full in our May 19OT issue With no 
dead-bne pressing, you can select and reject 
at leisure, improving your technique as you 
go along, every improvement increasing your 
chances of winning one of the major prires 
Then, too, last minute dark-room rushes are 
not usually up to the desired standard Take 
your time to turn out work of which you will 
be proud. But, above all, don’t fail to enter 
the contest, and be sure that your prints are 
in the hands of the judges in lime 


WHAT’S NEW 


In Photographic Equipment 



FRExpom iii MktlhiIIi Exiimlion tvpe 
photographic exposure meter May be set 
for any film and fur any light pondition 1. re¬ 
fill for both still and movie cameras, read¬ 
ings showing liolh regular «lill aperture num 
hers and shutter speeds plus movie frames 
per second May also he used to determine 
exposure with various Idlers, without <al 
dilation or guess 


I'NIMX CiM ItllPIIOT.I Liss / 1 inch 

($10 95) - In micrometer focusing moiinl 
For use on IJnivex Cine cameras Gives two- 
times magnificat ion, making it suitahle for 
sports, portraiture, and so on 


Mikii HY Rapid WivDiH i$2 50t Aiccssory 
for Mercury camera converting it into 
unit for rapid sequence shots Permits shut 
ter to be set and film 
Iransjiorled without 
lemoving camera 
from eye, making 
possible a doren 
shots in few setonds 
Winder is allached 
by unscrewing shut¬ 
ting winding knob, replacing it with apecial 
geared knob and screwing bracket into cable 
release socket on top of camera. Entire unit 
detachable in less than one minute 



Skiisnir R^,sTlT^Tlo^AI Km AHi-LR Fea¬ 
tures negative adjusting device enabling 
operator to lilt negative from horizontal 
plane, optical system always remaining in 
perfect alignment, double condensers, takes 
negatives from 2*4 by 3>'l inches down to 


books;—;—books 

I * I 


r 

Amateur Photographers 

New Ways in Photocraphy, by 
Jacob Deschin. Eminently praetical 
from every point of view, this new 
hook contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It rovers the 
whole range of amateur photography, 
discussing snrli things as trick pho¬ 
tography, photomurala, relonrbing, 
infra-re^ and a number of other snl>- 
divisions that will not be found else¬ 
where in as clear and concise a man¬ 
ner. 12.85. 

So You Want to Take Better Pic¬ 
tures, by A. P. Peck. A friendly, face- 
to-face chat with the camera owner 
who ha% his developing and printing 
done at the photo shopt. yet wants to 
know enough about his camera and its 
uses to enable him intelligently to 
iiltUze It to best advantage. Over 200 
page%, dozens of illustrations. $2 10. 

INiversal Photo Almanac ank Mae- 
KLT Glide. How, when and wliat to 
idiolograph in order to make monev 
with your camera; where to sell dif¬ 
ferent types of prints, $1.00. 

Amateur Film Making. by George H 
Sewell, A.R.P.S. Useful to the begin- 
ner as well as the expert movie maker. 
Tells about films, cameras, exposure, 
film editing, story telling with the 
camera, and so on. Illustrated. $l 00. 

Champlin on Fine Grain, by Hurry 
Champlm. A complete hand-book on 
the entire subject of fine grain, in- 
iluding formulas and how lo mm- 
pound and use them. $1.85. 

Photographic Hints and Gadceis, 
by Fraprie and Jordan. Haw to make 
all kinds of photographic accessories; 
from film clips to cameras to light¬ 
ing equipment, and so on; 250 articles 
and nearly 500 illustrations. $3.60. 

Portrait Photography, by H. ff'il- 
liams. Fundamental principles of 
lomposition and lighting, paving the 
way to satisfactory results in this 
parlieular branch of photography. 


Photographic Enlarging, by Frank, 
lin I. Jordan, F. R. P. S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, many of them salon- 
winners, show the value of correct 
technique. $3M. 


Pricls Quoted Include Postage 


Msdtl G, FIS Imi. 150 



Abe Cohen'S Exchange 



New Standard 6 by fiem Roilliflix 
f$128.S0); Taking lens is Zeiss Tessar 
//3-5; finder lens, /, 3.1. Cumpur shutter 
speeds to 1/500. Shutter speeds and dia¬ 
phragm openings visible from above, through 
one window, adiuslmenls being made with 
two levers, one on each side. Automatic film 
transport after locating No. 1 in red window. 


If'e Can Supply Any Photographic 
Book in Print 

Scientific ameucan 

2-1 West lOlh Street New York Chy 
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Double expoMire avoided because crank will 
not turn unfit shutter has been released and 
shatter cannot operate again after making 
an exposure until crank has been turned. 
Shutter fully enclosed. Camera provided with 
folding mirror (concealed in hnder hood), 
permitting eye-level focusing and compos¬ 
ing. Camera includes leather carrying case. 
Camera introduced to fill gap between Model 
II Rolleicord and Automatic Rolleiflex. 


Electsicamlra (18.75): Is a complete box 
camera with an electrically operated shut 
ter synchronized with an Abbey Flashgun 
Because of the basic¬ 
ally new principle 
involved in synchro¬ 
nization It IS prac¬ 
tically impossible to 
miss the peak of the 
flashbulb Any flash¬ 
bulb may be used, 
regardless of timing 
characteristics, be 
cause the electrical 
shutter automatically catches the peak Elec- 
Iricamera allows fur side lighting, remote 
control, and other features associated with 
more expensive equipment 



Victor Abd-a-Unit A^tMATOPIlON^,: Ifimm 
motion picture and sound apparatus per¬ 
mitting adding additional units as desired 
Starting with small basic sound projector, 
complete in itself, outfit of any sire can be 
secured by adding auxiliary units. Basie pro¬ 
jector providt-s silent or sound motion pic¬ 
ture, microphone facilities, and phonograph 
record amplification for average size room. 
Adding amplifier and another larger size 
speaker furnishes ample sound motion pic¬ 
ture or puhlic address facilities for large 
aiiditoniira Broadcasts, recordings, and an¬ 
nouncements may be relayed to as many 
rooms as desired when Central Radio P. A. 
.‘^und System unit is added. 



Zeiss Teisax I (|60): Makes 50 pictures 
one by one inch on 35mm Contax daylight 
loading spools Features a lever that winds 
both film and shut¬ 
ter. Exposures pos¬ 
sible at rate of one 
per second for se¬ 
quence picture-mak¬ 
ing. Equipped with 
Novar f/i5, 3.5cm 
focal length lens. 
Example of depth of 
field afforded by this lens, when focused at 
8 feet and stopped down to //16, depth of 
field extends from four feet to infinity. Com- 
pur shutter from 1 second to 1/300, and bulb. 
Fitted with large eye-level optical view find¬ 
er. Rewind device provided for other than 
Comax spools. Exposures automatically 
counted. Lock prevents double exposures. 
Dimensions 1% by 2% by 4% inches; weight 
12 ounces. 


Mellowbeam Licnr Diffusers ltl.7S to 
•6); Features new “light-carrying” mate¬ 
rial Lucite. Can be supplied for all models of 
Victor Lighting Units. Use of Lucite in com- 
bimttion witlvFibreglas held to be of par- 
Bcttlar value <iirken used in color photogra- 
^^ f|liifa;i|lipw Mellowbeam Diffusers will 


not change color of light source. Claim is 
made that these diffusers provide good light 
distribution properly diffused, retaining its 
original characteristics under prolonged use 
without disintegrating or discoloring from 
heat or age. Exposure time recommended is 
twice that of undiffused light. 


X-Acto Automatic Mat Cutter (three 
sizes, $6.50, $10.50, $15) - Precision instru¬ 
ment for bevelling, cutting, scoring, em¬ 
bossing, trimming In cutting picture mats, 
pre-marking is eliminated. Device features 
“Mechanical Wrist,” made of solid bronze 
and slotted at angles of 55 or 90 degrees. All 
metal construction. 


Act A Minipan New film for documentary 
recording. High resolving power Speed, 
contrast, color sensitivity, anti-halation in 
proper balance. (Capable of resolving up to 
135 lines per mm 13400 lines per inch), 
varying with precisi m of recording equip¬ 
ment used. Available in following units 100 
and 200 fool rolls, 35mm unperforated, dark¬ 
room loading; 100 and 200 foot rolls, 35mni 
with single perforation, darkroom loading 
for Photorecord Camera—100 foot rolls, 
3.5mm perforated or unperforated, daylight 
loading, with leader and trailer 


Solar Copying .Stand ($24.50) For use in 
copy work, table-topping, roacrophotogra- 
phy, and so on Provides platform for mount¬ 
ing subject in perfect 
focal plane with camera. 
Camera support affords 
universal adjustment of 
camera position, both ver¬ 
tically and horizontally. 
Camera supporting arm 
fully counterbalanced. 
Movement up or down the 
post controlled by over¬ 
size wheel knobs operating friction clamps 
to lock all units in any desired position 
Neriiral adjustment to 36 inches from base- 



Kincsley .‘sQiiEFt.hf. Pi ate Cleaner (6-oz. 

Imltle, 30c)- For all feixolypo plates- 
chrome or japanned 


WiLLO Favoritf. Easel ($9.75); All-metal 
combination easel and paper cabinet. Easel 
forms cover of light-tight cabinet. Margins 
controlled by drawing out lever. White sur¬ 
face facilitates focusing and image arrange¬ 
ment on easel Enlargements up to 11 by 14 
inches directly on easel Cabinet permits 
storage of paper up to 14 by 17 inches. 
Ribbed rubber padding on bottom of cabinet 
insures against accidental skidding during 
enlarging. 


De Jur-Amsco Precision Superimposition 
Image Range Finder ($5.50) : American 
made, incorporating Urge, aharp-foctising 
method. Extending viewing eyepiece for 
rapid centering and reading of image. Focus¬ 
ing of lens finder by micrometer ball-bearing 
adjuster revolving in bronxe bearing. Uni¬ 
form dial markings. Moving parts of steel. 
May be fitted to any camera. Internal con- 
stniction allows for large light area. Com¬ 
plete with sling and leather carrying case. 
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NOW! STRIP FILM 


ATTACHMENT. 

FOR RAUSCH A LOMB FILM 
SLIDE VIEWER The Filmorator, 
new Film Slide Viewer attachment 
for viewing of 35 mm strip film, 
makes easy the critical exami nation 
of mini negatives before enlarge¬ 
ment. Operating button advances 
film frame by frame. Cannot scratch 
negative. Instantly attached or re¬ 
moved from Slide Viewer. Filmo- 
rator, $3.00. Film Slide Viewer, 
$8.50. Write for descriptive folder. 

BAUSCH & LOMB 

3Sa lAUSCH ST. ROCHISm, N. T. 



PICTURE TESTED SINCE 1938 BY 

ROLLEIFLEX OWNERS- 


On* fitting fo Camtr*—no holu—ai oaiy at putting 
on a lani cap or a filtar—Synchroniiat all ipatdi 
including I'SOOtti Sac Unconditionally Guarantaad 

Sn. ^2015 

IF YOUR DEALER CANNOT SUFFLY YOU 
WRITE US 

ABBEY PHOTO CORP. 

305 Eatl 4Sth St. Nc York, N Y. 



JACOB DESCHIN, condurtur of our “Camera Angles” department, will 
ansuer in these columns questions of general interest to amateur photog. 
raphers II an answer is desired In mail, enclose a stamped, addressed 
envelope Queries should be sperifir, but Mr Desrhin cannot undertake 
to draw comparisons between manulactured products nor to advise on 
the purchase of equipment or materials —Tlic Edilur 


0- are obtaining equipment to 

take pirturefi in eolor of pathological 
npeeitnenn such an livepn. hearts, lungs, 
and so on, of poultry for the purpose «>f 
projecting same on screen. All work 
will be done by Pholoflood illumination 
because of the constanev of the light 
source. Reflected light from the object 
will he measured bv an exposure meter 
at 12 inches. Questions: 1. Should the 
object be illuminated by one Photo 
flood lamp directly over the center or 
two lamps so placed as to illuminate 
from the sides? Since the specimens 
are moist, there will be streaks or spots 
of intense light on them. How can these 
be eliminated? 2. What general or 
speciflr rules would vou suggest in re- 
speet to the eolor and tvpe of bark- 
ground, and what kind of material 
would be suggested fur the bark- 
ground? 3. The writer has been advised 
that the smallest opening or higher “/” 
value gives the greatest detail in the 
picture. Is this the general rule and 
may the smallest opening be used ? 
What difference would there be in the 
resulting picture between an object 
strongly illuminated at short exposure 
or moderately illuminated at a corre¬ 
spondingly longer exposure? 4. What 
“tricks of the trade” arc rerummended 
for obtaining third dimensional effects? 
5. On the table of film speeds we have, 
two values are given, one for sunlight 
and one for tungsten. In which classi¬ 
fication would Photoflood and Photo- 
flash fall? 6. Is Photoflood illumination 
satisfactory for Kodachrome film in 
bringing out good color copy?—S. A. R. 

A First, we must question vour use of the 
word “constaiity” in describing Pliotuflood 
light The intrnsity varies with use, growing 
weaker from one time to the next The 
measuring distance will depmd on the size 
of the area being photographed Generally 
speaking, the measuring distance should be 
roughly equal to the width of the subject, 
that is, if the subjict measures six by eight 
inches, hold the meter about six inches from 
the subject, being tarcfiil, of course, not to 
block the light with your hand or the meter 
I Even illumination front the sides is, in gen¬ 
eral. preferable to the use of a single light 
t iurce. The use of diffusers over the light 


soiir'Cs should do the trick of cutting down 
the efleel of strong light on moi-t specimens 
2 Use a liaekgroimd of medium gray or 
‘•oiiuwliat lighter tone Tlie purpose of a 
background ts to afford an ana of (011- 
traslmg tom to tbul of the subject bejiig 
photographed so that the latter will stand 
out tltarlv The material used is of no ron- 
sequenre It niav hr rardhoard or bit rioth, 
the latter is most widely used liy photog- 
rapiiirs ii The greatest sharpness of a lins 
IS generally about two slops smaller than 
full aperture but greater di pth of field and 
more di tails in sharp fotiis are obtained liy 
slopping down the lens eonsidirably, even to 
the snialli st opi iiing For snbjeels surli as 
voiirs and partieularlv since you art photo- 
graphing tn color, where sharp detail is iin- 
porianl, the smallest opening is to be advise 1 
‘strong ilinniination as rompared with mod 
crate illumination is not entirely a matter of 
exposure, heller tonal quality and diffusion 
of light into the shadows will he had with 
moderate lighting—and usually tht reverse 
with strong lighting 4 The best “inck of the 
trade’’ we can think of is to use a stereo 
camera Short of that, we might suggest 
’’playing” around with the lights, making 
one a little weaker, or moving it farther 
away, than the other, 'j Pholoflood lighting 
lomes under the tungsten heading Photo¬ 
flash cannot he measured, exposure being 
governed ehiefly by a table of distances avail¬ 
able from your dealer or the manufacturer 
of the flash lamps you are using 6 Plio'.o- 
flood lighting IS the most widely used type 
employed in color photography. 

Q. Docs an cutomatic film transport 
permit a camera to take sequence 
shots? If not, what docs determine if 
a camera will lake sequence shots? 
After all the film is exposed. Isn’t it 
best to develop it right away? A friend 
sBvs it does not matter if ft is develope.*! 
a month or more later. Who is cor¬ 
rect? What other kinds of range finders 
arc there besides the split image type? 
—J. N. B. 

A It is not merely the automatic film 
transport that permits a camera to take the 
rapid sequence type of pictures you evident¬ 
ly have in mind, but the fact that shutter 
wind and film transport can be accomplished 
with unusual rapidity. Sequence pictures can 
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be made with any camera having the ron- 
venience of automatic film transport com¬ 
bined with shutter wind, the number of 
shots within a given period depending on the 
type of shutter wind and the ability of the 
photograplier to work the controls rapidly 
Special sequence cameras are available on 
the market giving pictures one inch square 
and 50 to the roll Strictly speaking, these 
arc the only true so-called sequence cameras, 
with the exception of two minialiire cameras 
which have as an accessory a rapid film 

It will do no harm to delay developineiil 
of a roll of film for a reasonable time, say a 
tnonlli oi so 

The coineidenee type of ratigi findei. in 
which two overlapping images appiai. sharp 
for us being achieved when the two are 
siiperimposi d or coincide, is the other pnn 

0. Can vou give me a rough idea of 
how mans four bv five-iiieh prints can 
he developed in 16 ounces of niotol- 
hvdrurhinon developer before it has to 
1 m* diseardtxl?—C. G. 

d I rider favorable conditions that is, 
tiiihampcred hv such hazards as accideuial 
transfer of livpo hv the finger tips, and “o 
foilh—alioiil 75 prints oI the size you men¬ 
tion can he developed without change in 
devehiping tune or print qiialilv. using lf> 
oum es of M-Q di veloper 

Q. Enclosed is a negative showing 
the refleetlon of a lighted electric sign 
projected onto the sk.v in a night view 
of a city landscape. Can ,>ou tell me the 
cause of this reflection and how it ran 
be remedied in the final print?— 

A The reflet I ion you refer to is exarllv 
lilt same as that obtained when shooting 
directly into a light sotirce Iiilcrnal reflet 
tion between the lens surfaces is the cause 
However, because of the light tout of the 
reflection, it will he an easy matter to spot 
It out if printed on non-glossy paper. 

Q. I am going to purchase a folding 
Ivpe camera with / 4.5 lens that lakes 
pictures 2*t by May 1 have your 

opinion on the qualilv of the lens and 
shutter equipment of the rameras I am 
Hating? How do the three lenses and 
shutters compare?—C. V. 

j4 Since wc are not in a position to stl 
one camera up against another, it is not 
(Hissihle to give a rcconimendalion How¬ 
ever, It should not lie too difficult to choose 
between the three cameras you mention 
For example, you may like the idea of having 
a lop speed of 1'2.50 of a second as against 
1 '175 on one of the other rameras As for 
the lenses, you should lie able to make good 
pieliires with any one of them All other 
things being equal, the deciding factor will 
be an individual one: how do the cameras 
ipiveal to you from the point of view of con¬ 
venience and pleasure in handling''' 

Q. Aty . . . camera stops and speeds 
do not correspond with those on mv 
.,. exposnre metter. Can you advise me 
how to use this meter scale with iny 
camera?—C. C. 

A. It is generally more advisable in phoiog- 
raplty to give the longer exposure rather than 
the shorter one. We would suggest, therefore, 
that since the meter does not indicate a 
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speed of 1/75 of a second, you either use 
your 1/50 speed and ignore the 1'75 or 
adjust your diaphragm indicator between 
slops, should you want to use the latter speed 
•Similarly for the 1/200 speed, which does 
not appear on the meter scale As for the 
slops, the scale stop /, 2 8 can he used for 
Imlh /'2 5 and /'3 on voiir camera; the 
scale slop /'I foi /'IS and / 1.5, and the 
scale slop / 56 for /,'5.5 or / 6 i Also, for 
•sale stops / 8, / 'II. and / 16, use the fol¬ 
lowing slops on your camera //9. / 12 5 and 
I 18, respeelivelv 

Q, 111 order to obtain dark sky eiTerts 
I wish to buy either an orange or a mi 
filter. Will you please advise me which 
is the heller one to buy ?—1,. K. M. 

A 'sometime ago the red filler was usually 
leromiiKiideil lot this purpose. Iiiil mori' 
letriilly the oiangi filler has taken Us ploer 
in the popular favor One of llu reasons is 
that till orange fill) r has a lower exposiiri 
factor than tht r<-d; m fact, it is usually 
alauil half, tin red requiring ahoiit eight 
liniis the normal exposure, the orange only 
four Another n ason is that the n d filler 
shows a leiideiii y to (hminale detail in the 
shadows 

Q. When I wish to rul off part of a < 
,35mm roll in niy camera in order to 
develop a strip of film before the en¬ 
tire roll has been finished, how many 
frames must I lose in reloading the 
unused portion?—D. A. 

A 911 esliniali that in reloading llu un¬ 
used purtion of the roll of film after eiilling, 
you will neeessarily lose about three or four 
frames 

It docs Homeliiiies happen that a few prinl- 
are desiied in a hurry Many photographers, 
however. Iiiiv hulk film and load their own 
n els wilh leiiglhs of film which will hi | 
oonomical and convenient for the suhjeels 
to he shot 

Q, Can you explain the meaning of 
the term “genre” when used in deserih- 
ing a Ivpe of picture?—A, F. 

A This term ref.rs l.i a picture that tells 
a sii.ry Foi examph, two children at plav, 

knitting or engaged m some kitchen chort, 
are typical genre piiliires In short, any pi<- 
liire that shows a person engaged iii doing 
something is properly classified as of tht 
genre type 

Q, 1 uni enclosing some prints and 
films; the prints have dark spots rausrd 
by corresponding light spots in the 
films. 1 have my developing done by a 
loeal eoneern and these spots seem to 
occur at random on different rolls. 
Some have suggested the spots were 
raiised by error in developing and some 
by dirt or dust on the lens.—B. V. C. 

A. An examination of the negatives sliows 
that the light spots to which you refer are 
undoubtedly caused by incomplete develop 
meni at those points. This may have been 
due to negatives slicking together at the 
particular point and preventing full develop¬ 
ment or development blocked locally by 
some other interference. The fact that the 
image is almost fully revealed at these points 
would indicate that the image was recorded 
but that partial development at the parti¬ 
cular point in question prevented a density 
comparable with the rest of the negative. 



Super DOLLINA 


flctA' Ih the l.iU'st slrOHmUntil thu populur 

JliK* of Dolltna nim iiitiiinturiM It is riMiiiirkttiih 
Uliiit and eoiupud i<- a pn'cisirm iustiument In 
fkt'iA surme of the word AmoiiK Itfc m*ii\ fciiluroH Jh 


a Iniilt in ninge finder—lens>svru tironUod and oplU 
< <113 perfetl ^operating on Uu* spllt-liiuiiif* l»rJn( Iple 
AU fontrol parU are pnsi]\ located and nvtU kW ad- 
jUKfed fi»r iaUliig pUtiircs in i.ipld succcs'^ton Its 


Iniltt-ln \Uv, finder Is full\ compensuUsI for par- 


film Hind thus 


holioHs a?o of uinuliu Uather 


The Super DnlllriA Is .Mnllahle Hith the folloHipR 
nltia-fHht lensfs uliidi an set in («imiiui nnplil 


2-ln Sdmeidet Xm.ii Uns $ 92.50 

2-1(1 Zeiss Te'iKiii t 2K Uns 107 50 

2-iii SditifUUi Xenon luia 110 00 


THE DOLLINA “0” 

The Delllna "O’ lies Imig litsii ii favorite wllli 
tiiitileoa enlliuvliisis Its iiiaiiv featuiL's Im liult 
iiuliimall) xiuiitlii),' 1111(1 ftliii-l(H Icliit'devid', bulll-ln 
Oliiu.it view ftmtir, froiil lens focusing In aliont 
t ft ilosid front liliiod siKki't, iittiulud rangn 
tindci olll>, looii- for niMUstiap and manv olliur 



The Delline “0". winliiia-d wltli f'vrtiu f/4 !> 
lens In \iirlo lv|iv alinttci (ainisls 1 i~i, 1, HI, 
1 ton . bnlti and tum-l lists at onlv $23 00 
The Dolltna "0" tiiul|i|>w1 wilh (•(iliii t/2» 
tens III C'omiHir U aliullcr, wllli -pis'ils u|i to 
1 '300 second and a bodv tvpe sliutti'r lelerise 
$34 00 


THE DOLLINA II 

These (Mu\e (ainerH« ati ei|Uipped with hnlll-ln 
lUimi fiiului V of llu most dependahlo t\pe slmilui 
to those In the Super UoLllnu Thev also opthiil 
tubular \U‘\\ finders and other lefliienientH Including 
Autoiinitli emiiillng and fllm-lix king ihilee, r< miuii 



Dolllna II. Hlth Sihnehlei Radlouai 
t 2 I) $55 00 

With Sehneldu .\enni f'2 8 66 00 

With Zeiss Tessar t '2 8 72 00 

With Silmeldei Xenon f,'2 82.S0 



BURLEIGH BROOKS 
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A Monthly Department for the Amateur Telesjcope Maker 
Conducted by ALBERT C. INGALLS 


E ntire space in this month's department 
is given to an informative article on 
“Some Applications of the Schmidt Prin¬ 
ciple in Optical Design," by D O Hendrix 
and William H. Christie, ol the Mount Wil¬ 
son Observatory of the ( arnegie Institution 
of Washington The former is Assistant 
Optician in the Mount Wilson Observatory 
Optical-Shop and Op'ieun for the Founda¬ 
tion for Aslrophysical Research The latter 
18 an astronomer on the Observalory Staff, 
specializing in stellar speclroseopy and com- 



Fifure 1. Bernhard Schmidt's first 
.Schmidt camera photo, now histone 


puting He also laki-* at live interest in in¬ 
strument design The following is the article 
by Hendrix and fhrisiie 

O NE of the most niilstandiiig inventnins 
in optics of modern times is to be 
credited to Bernhard Schmidt, late optician 
of the Hamburg ObsiTvalory in Bergedorf. 
The first Schmidt camera saw the light of day 
one sultry afternoon in the late summer of 
19J0 L’sing the camera as a telescope, 
.Schmidt and a friend amused themselves 
that afternoon by reading the epitaphs on 
the tombstones of a nearby cemetery, and by 
looking at various buildings in tin distance 
Among other objects was a windmill about 
two kilometers away, in Figure 1 the reader 
will see the reproduction of a photograph of 
this windmill, made by Srhinidt with the 
first Schmidt camera 'This photograph was 
made on a moonless night with an exposure 
of two hours On the original print one can 
actually eount the twigs on some of the 

As in most great inventions, Schmidt's 
method of eliminating coma and aberrations 
from reflecting telescopes is simplicity itself 
and. as one looks back, it seems incredible 
that no one appears to have thought of this 
simple solution long ago 

fseveral articles have been written about 
the .Schmidt camera since the inventor set 
forih Its principles in 19.31, hut little that is 
new has lieen included in these discussions, 
''inee then are many ramifications of the 
Vhmidl prineiple ii has seemed worth while 
to discuss this remarkable camera and its 
applie-ations fairly completely, for it vrill be 
found that there are but few fields in optics 
where this invention cannot be applied to 
some advantagi 


The outstanding defects in the images 
formed by lenses and mirrors are spherical 
aberration, coma, astigmatism, curvature of 
the field, distortion, and for lenses wc have, 
in addition, chromatism. Of these dejects, 
only one is distributed umformlx over the 
whole field, this defect is spherical alierra- 
liun, ail other defects an proportional to 
their distances from the axis 

Now a spherical mirror liiix no iixis and. 
furthermore, a mirror is perfecllv aihromatic, 
so, could we hut find a ini ihod of eliniinat 
ing spherical aherration from ihe images pro¬ 
duced by a spherical concave mirror sudi a 
system shuiihl prove ideal 

‘'phenial aberration is caused hv ravs 
from various zones fading to come to the 
same focus, the more <lis|anl tin /oii< |s 
from the central rav iht ilosu us focal 
plane is to the niirroi "I his defeit. for 
spherical coniave mirror* i* shown diagram- 
malicnllv in Fignie 2, al A wuppov,. now, 
wc place a vrrv small apirturi in a sueeii 
al the center of ciirvatiin ol a spin rical 
concave mirror, a.' shown al H this aperliirr 
will limit the size of tin in< ident beam so 
that the center and oulir zonis will conn 
pracdcally to the sanii focus for it can hi 
shown that, fur small aperliiiis, and foial 
ratios less than / 10, ilo Ravleigh limit of 
A^f IS not ex( eeih d If the im idenl hi am bt 
swung about the jioinl o. all parts of the 
mirror will hi illiitiiinalrd in turn and the 
focus will irate oiil the spherii al curve, ff, 
which has its center at o It will he seen that 
each point source of light toward whu h snth 
an optical arrangimml might !»• turned 
would form it* image on llo focal i urve 0 
On increasing the si/i of ihi aperliin tin 
focus IS no longer sharp spherical aberra¬ 
tion IS now appreciable, h.it wi lan eliniinali 
this defect by introducing equal and opposite 
aberrations into the incident h<am a* shown 
in C These opposUc lurniling spherical 
aberrations may be proiliiced hv a snitablv 
shaped lens, or mirror, placed anvwlnre in 
the parallel beam for one jiartiuilar point 
source of light, lint when w< are dealing 
with more than one wnirte it hetomes im 
perative to place the correcting plate in a 
position common to all ray*, that is, with tin 
optical tenter al the cenitr of ciirvalurc of 
the mirror. For many purposes a large field 
is not required and it becomes more con¬ 
venient to move the cornet ing plali’ away 
from this position and perhaiis incorporate 
It with some other optical siirfac. such, for 
example, as the face of a prism or the colli¬ 
mator of a speclrograph "rhe corrections, of 
course, are not identical for all positions of 
the correcting plate 

On introducing the correcting plate into 
the incident beam of light we also jnlrndiiee 
chromatic abirrations For moderate aper¬ 
tures this defect is negligible, hut when 
we attempt to make a camera with an 
aperture greater titan its focal length wc 
run into difficulties; how these may be 
partially surmounted will lie discussed later. 
Of course it is possible to design an achro¬ 
matic correcting plate liv using two plates 
of different indices of lefraclinn. It is also 


possible—and practical—to distribute the 
required corrections between several surfaces 
when it IS desirable to avoid deep or sleep 
curvatures. 

The curvature of the field may he re¬ 
moved I approximately) by means of a sim¬ 
ple plano-convex lens placed immediately in 
front of, or in contact with, the photographic 
plate, the plane side facing the emulsion 
The radius of this lens is j i for glass with 
an index of refraetion of This is satis¬ 
factory for cameras having an / ratio of / 'i 
or less 

AppUeations of the Schmidt Princi 
pie: In the accompanying diagrams. Figure 
t. we have portrayed some of the numerous 
adaptations which may lie made of the 
Vhniiilt principle Unfortunately, fschmidl 
left no account of the various ramification* 
of III* camera of which he mu*l have thoiighl. 
,ind wc do not know, in mo*i i asi *. who 
originated the various arrangement* we 
pieseni, most of them have hem dcvi«cd 
ben, hut we do not claim prioiitv In a few 
case*, where the originator i* known, wc 
have appended bis name to tin diagram, 
although It IS probable that othirs intcr- 
isfcd in fast lameras may have indi jien 
dcntly thought of them 

In the central column of tin diagrams 
wc have arranged illustrations of the funda¬ 
mental types of Schmidt camera* and. to 
till light and left, some adaptations of lhe*e 


A 

Figure 2. Spherical aberrations 

iind Schmidt’s remedy for them 

Ivpcs, most of which need no explanation. 
No \T, which ahowa the diaphragm replaced 
by a correcting mirror, ia shown, as arc most 
»f these diagrams, in an exaggerated form: 
in practice it is necessary to reduce the 
angle between the incident and reflected 
beams to a minimum in order to reduce 
the foreshortening effect. A perfect correct¬ 
ing mirror should be figured in an elliptical 
form but, since such a figure is very difficult 
to produce, we must be satisfied with an 
approximation in the form of a circular 
correcting mirror. If the aperture ratio of 
a camera using a correcting mirror is small, 
the foreshortening will be negligible, and 
here we have a perfectly achromatic ar¬ 
rangement which should be exceedingly use¬ 
ful in working at the extreme limits of 
the spectrum. 

When a Schmidt camera is constructed 
with an aperture greater than its focal 
length, the curves in the correcting, plate 
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bMMw eaough to inttodutw apprecl- 
•bla ohtoniatie aberration. If, however, we 
oae a thick mirror, R/2 in thickneM, etl- 
velred on the beck (urface, as shown at IX, 
we increase the speed of a Schmidt camera 
by a factor of 2’A to 3 times, depending 
upon the kind of glass used, because, on 
passing from one medium to another, the 
energy-density of a cone of rays js changed 
by a factor equal to the square of the 
inverse ratio of the indices of refraction of 
the two media To put this in other words, 
since the rays, after passing through the 
surface of the mirror, are refracted toward 
the normal, they appear, tu seen from the 
surface of the mirror, to emanate from a 
point closer to the axis; hence the angle 
subtended by an object is reduced, and the 
image formed by the mirror is correspond¬ 
ingly diminished m size The geometrical 


focal length, however, has been changed but 
little, and thus we can obtain the speed 
of an f/0j66 camera with a field and cor¬ 
rection-plate curvature of an //l.O camera. 
This is shown clearly in Figure 4, where 
an ordinary Schmidt camera is compared 
with one of the thick mirror type 

In such a camera the correcting plate is 
placed at a distance of R/2n from the front 
surface of the mirror, where R is the radius 
of the mirror and n the index of refraction 
of the glass. This position is the apparent 
center of curvature of the mirror as seen 
from the mirror surface. (In all cases where 
the focal curve lies at the surface of the 
glass the photographic emulsion should have 
a film of oil between it and the glass, in 
order to make optical contact Coal-oil will 
be found quite suitable for this purpose 1 
In XII, Figure 3, we have the extreme 
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form of nolid type—one in which ihcre is 
no medium other than ({lass between tlie 
correcting surface and the focus. This was 
first Buggested to us fay the late Sinclair 
Smith We do not know of such a camera 
having been made and there are some prai 
tical optieal difficullies to be surmounted in 
consirucung a solid Schmidt, furlliermore, 
the increased absorption of the thick glass 
becomes imporlant, and, since it must be 
sufficiently homogeneous for its purpose, 
such large blocks are very (xpensive The 
two parts, separated by the dotted line in 
the diagram, should be figured separately 
but when cemented together they must be 
aicuralely cn-axial The photographic plat* 
could be tnlrodiieed into the focal curve 
through a hole in the half containing the 



Figure 4 • Oi dinar) and thii k mirror 
Srhmidt eninerus eumpared to seale. 
Index of refradion assumed to he 2 


correcting surfaci. cither from the side or 
along the axis as shown 

The difficulties of the extreme ihiek mir¬ 
ror types may he ovtrcome h\ a variation of 
Wright's (‘‘Amaleiir Telescope Making— 
Advanced'') system, that is. hv placing 
the correcting surface at the focus as shown 
in XV; hut here wc arc eonfronlul with 
two non-sphcric.sl surfaies, extremely diffi¬ 
cult to figure in conjunction with each 
other An experimental camera of this type-, 
with an aperture ratio ol / 1, was construeled 
here, but it was not a success bciaiise the 
liigheT order aberrations rendered the images 
imsaiisfaclory It is possible that a raniera, 
geometncall) //‘t, or with an eqiiivalemt 
focal ratio of //.3, would be entirely satis¬ 
factory 

One of the neatest of all solid types is 
that shown in XVII—the folded solid 
Schmidt, designed by Hendrix Hire we 
have few practical optical difficulties, al¬ 
though there are (our components Of the 
seven plane surfaces only the hypottuiuse of 
the large prism must be worked to a high 
degree of precision, the cemented surfaces 
are sufficiently accurate if worked to a wave, 
because the cement, which should have an 
index of refraction equal to that of the 
glass, fills in the irregularities between the 
surfaces. Small errors m the thickness of 
the components may be rectified when ad¬ 
justing the email prism during the final 
assembly. 

The “off-axis” type, illustrated in XX, is 
exceedingly useful in practice because, with 
this arrangement, the photographic plate or 
film may be placed outside the light beam 
This system also is adaptable for visual 
observations. Making a single ofi-axis cor¬ 
recting plate of large dimensions is, unfor¬ 
tunately. somewhat wasteful of time and 


material, because it is necessary to figure a 
correcting plate of more than twice the re¬ 
quired diameter. If more than one camera 
of the same focal length is required, the 
waste 18 reduced, because several off-axis 
plates can be cut from the original one. This 
type seems to be the only practical one for 
mass production. 

In XIX the Schmidt principle is used 
in the form of a microscope. Such an ar¬ 
rangement might prove useful for low-power 
work where a large field is desired, such 
as in microphotomelrv, hut perhaps the 
most ingeiiiotm arrangement is that of Hay¬ 
ward, XXl, in which he suggests a thick 
mirror with the foeal riirve ground out of 
the mirror fact, and serving as a reservoir 
for small living organisms An iinsilvereil 
portion of the sphenral mirror serves to 
admit light for dark field illumination. 

The Design nnd Construrlwn of 
Correcting Plates: The deviation. A, of 
the surface of a correcting plate from a 
plane is given by the biquadratic paruhida 



whore x is llie radius of the roni , A. a 
tonstani, r. the radius of the torrerliiig 
jilale, R, the radiiJs of eurvalure of the 
sphtrieal mirror; and n, the index of re¬ 
fraction of me glass 

Now, let t(n —7)R''=^lh(n (1) licLomes 

A=x7t’ kr‘)K (2) 

which IS in a lonvenienl form for lompiila 
lion (riving A various values from --1 0 to 
we obtain the serii s of tiirvis shown 
in Figure -I When we liavi a lens 

with a sharply turned up edge and flat in 
lilt center This form is one of the most 



center are equally high, and the depressed 
zone lies 0.707 r from the center. In this 
form the amount of glass to he abraded 
from the lens surface is a minimum and 
it 18 this figure which we have found most 
satisfactory for general purposes; it is also 
the easiest to construct. When A—1.5 we 
have a correcting plate in which the effect 
of chromatic aberration is at a minimum. 
This is the type of correcting plate which 
we have used for our “thick-mirror Schmidt" 
cameras, several of which have been con- 
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structfd here. When k=2 the neutral zone 
IB at the edge of the plate and the figure 
becomee difficult to achieve in practice. In 
all plates the edge gives some trouble while 
figuring, because of the flexible nature of 
the tools used in this work, hence i 
best to make the plates at least 1* larger 
than the required diameter; the trouble¬ 
some edge can then be masked out when 
the camera is assembled It is estimated 
that the cost of labor in making a correct¬ 
ing plate IS reduced at least .10 percent by 
making a generous allowance foi the edge 
Differentiating (2) and equaling to zero, 






Ac* 


(3) 


This gives the distance of llic 
from the center, and, by substituting tins 
value for x, in (2), we obtain 


(4) 

the depth of the curve at this zone With 
these two diiiiinsions, (3) and (4), a 
disposal till’ (orrecting plan tnav be rapidly 
loughed out to shape, tlie dp[ilh of the 
being measured with a suitable inurom 
The angular field, 0, of a Schinidl lai 
IS given by the equal 


0 (I- 


""2 

wliere d' is the diameter of llie plati holde 
and / IS the focal length of the niirroi. and 
III orilir to utili/e all tin liglil, lh> diaiiulei 
yj, of the minor must be 

yyrs-dU’d' (6 

wltere d is the diamilir of tlie lorrMtiiii 
plait Foi ordinary piirposts d’ should no 
greatly exceed 


5) 


d 

Tlie correcting plate is made from plant- 
parallel glass plates frte from sliiae It is 
very imiioitanl that the plates be plane- 
parallel, tspecially for telescopes used for 
stellar photography If the plates aie not 
plant paiallcl, ghost images, caused by the 
internal reflections in the lens, will be formed 
to one side of the brighter stars (It has 
been suggested to us that these ghost images 
might prove useful in stellar plioioinetry.) 
When the plates are plane-parallel these 
spurious images fall on the image of the 
star causing them. For ordinary work a 
high-grade plate glass, sut h as f.iystalex, 
may be used, but when high ultra-violet 
transmission is desired, glass such as Schott's 
IJ.BK.I or Viiaglass must be used A 
satisfactory thickness for the correcting 
plate is of the otder of 1/40 to 1 T>0 of 
Its diameter. 

The plates are best supported, during 
grinding and polishing, on a circulai felt 
pad which should be shrunk before use, 
the pad should be a little smaller than the 
lens. For small lenses the glass i« held in 
position by a metal ring slightly larger 
in diameter than the disk and projecting 
above the level of the turntable by an 
amount sufficient to hold it in place, but 
not high enough to interfere with the mo¬ 
tions of the tool. During grinding and pol 
ishing the plate should be rotated frequently 
upon the felt base. In the case of large 
lenses the plate is best retained on the 
table by means of sets of vertical spring 
bronze “fingers” attached to the turntable; 
at least six such sets should be used. 

It will be Acted that a certain polishing 
action is going on, on the rear surface of 
the plate, during the polishing stage, due to 
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the motion of the plate upon iti aupporting 
pad which is difficult to keep free from 
rouge at this stage. The effect of this is 
eliminated, after the required figure has 
been approximated on the front surface, by 
making the final corrections on the back. 
During grinding no abrasive should reach 
the hack surface of the correcting plale 
because of the protective gap between the 
felt and the edge of the lens. (This is the 
reason tor cutting the felt disk smaller than 
the plate.) 

The best form of tool we have found for 
grinding out the zones is constriieted as fol¬ 
lows Three iriants (120-dcgrec sectors of 
circles) are cut from moderately stiff spring- 
hronze sheet in such a manner that the grain 
of the metal—that is, the direction m which 
the sheet was rolled—is the same in each. 
These sectors are then cut into radial “fin¬ 
gers,” to the underside of the extrcmilieH 
of which are cemented the grinding facets 
These faetts are cut from unglazed ceranue 
tile, such as the small size used for bath¬ 
room floors. The sectors arc then attached 
to a suitable hub and, if necessary, the 
fingers may be bent downward and out¬ 
ward, keeping the outer ends parallel to 
the suiface of the plate. 

Polishing is done with facets of moderate¬ 
ly soft pitch attached to a sponge-rubber base 
about 14" thick, the rubber permitting the 
tool to conform to the zonal curvature of the 
correcting plate. Polishing tools with a 
sponge-rubber base will be found excellent 
for working on all optical surfaces where 
zonal curvature exists. 

It will be realized, we think, that all but 
the smallest tools are of the nng form For 
smoothing out irregularities in the curvature 
of the zones a small common tool, one quar¬ 
ter, or less, of the diameter of the plate may 
be used. This should be given a long elliptical 
stroke in the direction of the zone 

Schmidt’s method of polishing correcting 
plates was to place them concentrically on 
the lip of a shallow circular metal pan, the 
edge of which was ground so that an air¬ 
tight seal could be made between the glass 
and the metal. The air was then pumped out 
of the pan, causing the center of the plate to 
be depressed; then, by the use of a spherical 
tool of the correct curvature, the zones were 
automatically polished to shape. This method 
is not to be recommended, however, except 
for mass production, when it becomes the 
modus operandi. 

The figure of the plate may be examined 
during the grinding stage by dipping it into 
a solution of ethyl cinnimate and Xylol, 
mixed in a proportion of 4*1. This forms a 
smooth coating which has approximately the 
same index of refraction os the glass. After 
a little experience it is surprising how readily 
one can detect small irregularities in the 
curvature, or the displacement of a zone, by 
direct visual inspection of the form, using a 
good atraightezige held in contact with the 
plate as a guide for the eye. 

The Chinese mirror effect is sometimes 
useful in correcting local irregularities, and 
even in polishing and figuring plates with 
small curvature. The lens is here supported 
on suitably shaped pads of semi-cured rub¬ 
ber, such as that used for patching automo¬ 
bile inner tubes; the part of the lens thus 
supported ts abraded more rapidly than the 
unsupported regions. 

A number of methods have been worked 
out here for testing ootrecting plates, some 
of which will now be dcacribed. The figure 
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of the correoUng plate may be readily ex¬ 
amined with a knife-edge if one has a tele¬ 
scope sufficiently large to take in the colli¬ 
mated beam from the assembled camera, as 
shown in Figure 6 at ^4. Using this .method, 
a point source of light is placed at the focus 
of the camera, and the knife-edge at 4e 
focus of the telescope. The sensitivity of this 
test is proportional to the square of the ratio 
of the focal length of the telescope to that 
of the camera 

Where a large telescope is not available 
for testing we can make use of a small one, 
in conjunction with a pentaprism or an 



Figure 6; Methods of testing cor¬ 
recting plates for Schmidt types 


optical square, as shown at B Here we 
have a small telescope rigidly set up at right 
angles to the axis of the camera. The optical 
square, consisting of two plane miirors 
mounted at en angle of 45 degrees, or a pen¬ 
taprism, IS set up in front of the telescope on 
a base which may be moved across the col¬ 
limated beam of light The image of the 
light source is focused on the intersection 
of a pair of cross-wires in the focal plane of 
the telescope. As the pentaprism is moved 
across the collimated beam the image should 
remain on the vertical wire; any lateral mo¬ 
tion is due to the poor figure of the optical 
system, vertical motions may be due to ir¬ 
regularities in the motion of the pentaprism. 

An excellent test for cameras having an 
aperture //.S, or less, is made by placing the 
correcting plate directly in contact with the 
mirror, as at C. The lest is made on the axis 
of the lens, in a manner similar to that used 
for testing a parabolic mirror in the center 
of curvature; that is, by measuring the ap¬ 
parent radius of curvature of the various 
zones with a knife-edge at the focus. In this 
case the lest is twice as sensitive as that for 
a parabolic mirror because the light passes 
twice through the lens. The formula now 

becomes AR=-^,* this, uiAen both knife- 
edge and light source move together. 

A Ronchi screen placed inside the focus 
of a Schmidt camera will form a series of 
fringes on a screen placed at a suitable dis¬ 
tance from the focal point, as shown at D, 
By using an opal or ground-glass screen these 
fringes may be examined readily. Each 
fringe should be straight with parallel 
boundaries, but the presence of zones in the 
correcting plate distorts these fringes which 
are interpreted in the usual manner. The 
familiar Ropohi screen method of testing is 
excellent, also, for lenses with large aper- 
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tiire ratio*, or where the focu* is too abort 
for the eye to focus on the equivalent plane 

An illuminated, small, silvered glass brad 
serves as an eacellent point source of light 
for testing purposes The illuminating beam 
should be concentrated on the face of the 
bead facing the mirror or lens to be tested. 
Any stray light which passes the bead should 
he blocked off by a suitable diaphragm 
placed behind it—a totally reflecting prism 
is excellent. 

To test a correcting plate made to work in 
the extreme regions of the spectrum < infra¬ 
red or ultra-violet) we can construct a testing 
mirror of radius R' so that, in equation (II, 

and thus make the tests m visual light 
which gives an index of refraction of n'. 

There arc, of course, numerous other 
methods of testing correcting plates, but those 
given here are sufficient, we think, for the 
average reader. It must be remembered that 
the plates, to begin with, must be plane-paral¬ 
lel, and they must be free from striae In se¬ 
lecting plate glass for correcting plates, shi i ts 
should be hrst tested with a micrometer for 
uniformity of thickness, and then tested for j 
striae by holding the sheet betwien a small , 
bright source of light, such u‘ an arc, and a | 
white screen Shadowlike streaks on the j 
screen show the presenci of tliesi deficts, | 
and their positions can then he marked on I 
the glass with a wax pencil I iiless a large ! 
plate is reqiiirid an area large enough for ' 
the purpose usiiallv can he selected from 
rilatively cheap glass— Pn\atlinn, ( nlihn- | 

ni«, d/nrrfi. ;0?0 

T ills completes the arlitle by Hendrix | 
and (.hristie. In replv to a leqiitsi, the j 
latter states that Schmidt died alioiit four . 
years ago His onlv article apptared in 
f entral-Zeitung jur Oplil, iind Mechanik, 
Rund 52, Hefl 2, and in Vtileihingfii Hum- 
hurg-Bergedorf, Bund 7. ,\o i(), under the 
title of "hin lichtstarkcs komafries Spiegil- 

Becausc of Ills full occiipalion with im¬ 
portant optical work now in progress at 
Pasadena, the senior author sincerely regrets 
that he will not at present hnd it possihlc to 
answer requests for further information. 

Crvstalex Pittsburgh Plate ('.lass ( o. 
2222 Grant Bldg. Pittsburgh. Pa. 

Schott’s glass; Fish-Schiirmaii ( orp, 
2.';0 E 43rd St , New York. N "i 
Vitaglass’ The ^ itaglass Corp. 220 hifth 
A VC, New York, N. Y'. 

The .Schmidt camera gives great promise 
in astronomy, professional and amateur, and 
there is lots of work for the amateur to do 
with It. Heretofore a heavy discouragement 
in undertaking a Schmidt has been the in¬ 
terminable job of excavating the very deep 
curve of the primary—about Vi" deep on a 
12V.i" disk. It IS hoped that plans under way 
as we go to press will make possible the 
purchase of pre-roughed-out 12Vi" disks. 

Last April this column staled that two 
off-axis mirrors had been made at the Ml. 
Wilson shops, we learn that two doren is 
more nearly the correct number. 

Stellafane convention, .Sal., July 22 
Convention of amateur astronomers, in¬ 
cluding planetarium show and banquet, at 
Hayden Planetarium, New York, Aug. 19 
and 20. Former day will also be Amateur 
Astronomers’ Day at World’s Fair; Pro¬ 
fessor Shapl^ will give a talk. A three- 
week exhibit of amateurs’ work will be held 
at ilayden Planetarium July 30 to Aug. 20. 
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lege and Robert S Richardson, Ml. tt ilson 

M ore ideally than any of llie gem ral 

heretofore available tlm new work, aeema 
Milled to the isolated readir Its senior au¬ 
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motions of the heavenly bodies lie set out 
to make these things as tasily eomprehen'i- 
hie in a text as ihi y an in a classroom dis- 
Liission, and the result is success Tlu ix- 
planations are in simple, homespun woid- 
and phrases, and are illustrated with home¬ 
ly drawings that go to the heart of the chief 
difficulties. The vihole of astronomy from 
the earth to the known limits of space is 
systematically covered to the reasonable 
depth to which the average layman tares to 
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The chapters carry such descriptive titles 
as Why Know Birds. Homes of Buds, Bird 
Food and How Birds f.et It, Bird Travel-. 
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ods, sfviral of which arc described in this 
book, ihe final product takes on an artistic 
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lacking 111 the original print The auihoi 


deals first with the preparation of tin prial, 
iheii with mtihods of ronirol, and toiicliidis 
with sevi ral chapti rs on piesentalion, which 
include trimming and cropping inoiinting. 
framing and so on l iider llu heading of 
‘ Print ( ontrol are discussed the use of 
powder lone the carbon pi-ncil. thi spotting 
brush, abrasion-tone, and other secrets of 
ihe photographic ticlmiciuii (128 page-, 7 
by 10 inches, lavishly illusiiatcd ) $2 60 

postpaid -APR 

PHYSK.AL METEOROl.OGY 
By John ( Albright. Ph D 

A TEXTBOOK containing essentially the 
same material as given in an elemen 
tary college course in meteorology, covering 
the aimosphirr, its height and pressure, 
barometric observations, temperature and 
Its measurement, principles of heal. inso¬ 
lation, wain vapor in the air, atmospheiie 
thermodynamics, wind directions and veliici 
lies, dynamics of air movi-inent, atineis- 
phene circulation, condensation of almos 
phene moisture, preripilalion. cvclonii' 
storms. 1 xtra-tiopical cyclones, atmospheric 
electricity, acoii.stics and optics A well 
rounded, ilependahle and scientific knowl¬ 
edge of weather basics would result from its 
reading (392 pagis, 6 by 9 inches, 216 il¬ 
lustrations ) —$5 45 oosipaid -A G. /. 

ANIMALS WITHOUT BACKBONES 

By Ralph Biiihsbaum 

S IMPLY and non-lechnically, and with an 
iiniisiial wealth of striking and revealing 
illustrations, this elementary college text¬ 
book presents the science of 95 percent of 
the whole animal kingdom. That is, the spine 
less animals such as amehas, sponges, cmrals, 
jellyfishes, worms, starfishes, insects, and not 
the vertebrate animals (amphibians, reptiles, 
mammals, and others) which together make 
up the more noticeable 5 percent minority in 
which falls a certain bumptious, egotistical 
primate named homo. (.371 pages, 6Vj by 9 
inches, many illustrations ) $5 10 postpaid. 
-- A. a I. 

CAMERA OVFR HOLLYWOOD 

By John Swope 

A PANORAMA of life behind the silver 
screen is here assembled in a senes of 
dramatic vignettes recorded by a miniature 
camera in the hands of an enthusiastic and 


understanding camera reporter. Of the many 
thousands of pictures which he has made 
from time to time in his wanderings around 
the world capital of the motion picture, % 
arc reproduced in this book. These, however, 
provide a cross-section impression of the 
lives of the people who make up the world 
called Hollywood (9 by 12 inches, % photo¬ 
graphs )—$3 60 postpaid —J D. 

HOW TO THINK STRAIGHT 
By Robert Jl Thoiiless 

T hat most arguments an futile, wc all 
kiiiiw. but those who wi-h to learn the 
stiiiice- .Slid It IS a science s>f precisely 
spoiling, laving open, and classifying iindei 
some one of 31 pitfalls, either the uncon¬ 
scious etrors or the eonscioiis crooked tricks 
of private argue rs and rabble roii-crs. will 
find that this book, now a bi-st-seller, con¬ 
tains all the necessary background. Even 
those of us who think we are straight think¬ 
er- will reali/e, after reading it. how ex 
tremcly clifficull it is to I'limmate all emotion 
from our thinking and really think straight 
A readable book full of practical examples, 
including two typical everyday arguments of 
the I’lillman car smoking room kind tlior- 
oiighly taken to pieces and analyzed foi 
faulty thinking (246 pages, 5 by 8 inrlies ) 
-$2 10 postpaid —4. G I 

THI DEI I INK OF MECHANISM IN 
MODERN I’HYslC.S 
By A irAbro 

P IIY'slf I'sTs or othiTs with equal math 
emalieal background will find this a 
competent discussion of the questions of di*- 
terminism, causality and the related philoso¬ 
phy of -eieiice (982 pages, 6 by 9 inches, 61 
illiisiraiions ) -$IU 10 iiostpaid.— A G. 1. 

DlvSERT'S 

By Gayle Picl.well, Ph D 

AN e li-mi'iUary, popular study of deserts, 
their causes, their siiprisingly iiiimeroiis 
plants and animal- and the lives of these; 
all with especial regard to the deserts of 
California and Arizona The hne large illu- 
trations are striking A book for the library 
table. (174 pages, 9 by 11'/n inches, 64 illii- 
I rations )-$3.60, postpaid—/f G I. 

ALBERT EINSTEIN, MAKER OF 

IJNIV ERSEw 

By H Gordon Garbedian 

E XCF.PT for two chapters in which the 
author stops to present a popular ex¬ 
planation of relativity, this is a straight bi- 
ographv of Professor Fmstein, who also aided 
the author in it- preparation and illiistra- 


We can supply our readers with any 
the books reviewed in this de¬ 
partment. Prices quoted include do¬ 
mestic postage. Foreign prices are 
necessarily higher due to increased 
shipping eharges. 
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tion. From it we learn the correct details 
about the gubjecl’a boyhood and early life, 
also a great many details that arc not gen 
erally known about his life since the public 
became aware of him 20 years ago. and 
right up to the present year, thus correeiinp 
misimpressions He emerges just as he is-- 
half super-genius, half simple, natural, plain, 
ordinary man who dislikes poses, shams, 
dress-suits, high hats, and all other build 
ups that most of us need becaiise we aren't 
Einsteins Good reading all through (.128 
pages, by 9 inches, 19 illustrations ) 

*3 85 postpaid.—d C I 


PHOTOGRAPHY AND THE AMERICAN 

SCENE 

«i Robert Toll 


P HOTOGRAPHY has played a part in 
5iniricBn history, a part that prohaliK 
never has been thoroughly deserihid iinlil 
the production of the present hook Here is 
given a running story of the development of 
photography during its first halficntiirv 
up to and bevond the ( ivil War days Tin 
entire book i« an exeellenl example of tin 
bookmaker's art, bung pnsented on fine 
mated stork witli a largi niimher of half¬ 
tones, some of them fairly l.irgf ri produi 
lions of well-known photographs of (hvil 
War srenes Essentially non-leelinnal. al 
though a few descriptions of proci'ses aie 
inrliided The voluminous notes at tin end 
of ihr book will provi of great value to anv 
sliidcnl of phnlngrapliy. (.546 pages, T'j bv 
]0''2 inches, profusely illustrated I- $10 50 
postpaid -4 P P 


I 


ENGINEERlNt, OPPOKTUNITIES 
Edited h\ R n (hue 


E ver so often there comes to out noliit 
some new book whnh is iiilenihd to la- 
a guide for boss who wish to enter engineer 
ing and for the parents and teacheis of 
such boys Of those we have seen, lhi» seems | 
by all odds the best Jl covers a field of 25 [ 
I ngineering opporliinilies, the discussion of | 
each having been prepared hv some aitihoiilv 
III that particular subji'Cl Each discussion | 
gives the background, scope, and modern j 
practice of one engineering study in such a [ 
way that boys and their teacheis and pannis j 
may judge its potentialities as a career foi j 
the boy (Illustrated. 397 pages, ,5'i by 
B'/j inches 1—$.1.10 postpaid --E. D. M. 


AUDELS NEW RADIOMANS (,U1DE 
P\ E. P Anderson 


I N this one compact book is given a com- 
prehensive survey of the fundamental 
principles of radio, followed by a review of 
the entire technical radio field presented in 
understandable language It rovers modern 
construction and o|)eration practice, as well 
as testing and trouble shooting. (Over 7.50 
pages, 5 by 6'14 inches, a large number of 
drawings and photographs.)—$4.10 post¬ 
paid.—.4. P P. 

CHAMPLfN ON FINE GRAIN 
By Harry Champlin 

T his second edition of a book which has 
been very popular with amateur photog¬ 
raphers explains in detail how to obtain the 
best results with the new formula Champlin 
16. (160 pages, .5M> by 8 inches, a number 
of photographs.)—$2.M postpaid.— A. P P. 
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TRADE MARKS 

AND 

UNFAIR 

COMPETITION 

By ORSON D. MUNN 

A Trade Mark is an intan¬ 
gible asset of a business, yet 
Us actual value may grow so 
large that it becomes the very 
foundation on which depends 
the whole structure of the 
business. Because of this fact, 
every business man should 
have available such informa¬ 
tion on trade marks as will 
enable him to judge with a 
fair degree of accuracy the 
desirability of any mark 
which he may be eonsider- 
iiig. 

Here, in one handy vol¬ 
ume, written in non-legal 
terms, is a simple yet com¬ 
prehensive interpretation of 
the Federal statutes and the 
body of common law relat¬ 
ing to trade marks and un¬ 
fair competition. 

Prire $1.00 pnMtpaid 

Published by 

SCIENTIFIC AMERICAN 

21 West 40th St, New York. N. Y. 



(The Editor will oppreeiate It It 
you will mention Scientific Amcr- 
icca when writing ior enj oi 
the publications listed below) 


A Transi'ORTation MiRACLf, by Edward G 
Budd, is a lO-page booklet which de¬ 
scribes briefly yet adequately the amazing 
growth of streamlined trams on American 
railroads, and the advantages which have 
accrued to the traveling public as a result 
Edward G. Budd Manufacturing Company, 
Philadelphia, Pennsylvania—10 cenlt. 


Twin Ships, by Alexander Crosby Brown. 

IS a 90-page illusiraled booklet contain 
ing a chronological history of the use of mul 
liple hulled vessels, such as catamarans, fur 
sail and steam The Mariners’ Museum, Sew 
port Sews, Virginia —70 cents. 


Lafayette Camiba Cataloo is a 40-pagc 
thoroughly illustrated booklet which 
lists a wide variety of standard products 
plus the complete line of Lafayette accesso¬ 
ries Data sheets are included with informa¬ 
tion on him and paper speeds, an exposure 
chart, and a discussion of fine-gram de 
velopment. Lafayette Camera Corporation, 
100 Sixth Avenue, Sew York C.ily.—Gratis 


Hardness Conversion Tabil for Nickh. 

Alloy Stlfls is a celluloid card which 
not only gives the conversion table but also 
presents .S A E standard specifications for 
nickel alloy steels of various types The 
International Stckel Company, Inc , 67 Wall 
Street, Sew York City — Gratis. 


Southwark-Emery Testing Machines is 
a 44-page thoroughly illustrated booklet 
which tells briefly of the development of 
hydraulic testing machines during the past 
decade and then goes on to show and de¬ 
scribe a large number of machines of this 
type which find wide applications m present- 
day industry. Bulletin No 131 Baldwin- 
Southwark Corporation, Philadelphia, Penn¬ 
sylvania, — Gratis. 


The Essentials of Recording is a 22-page 
booklet which not only describes methods 
of making high-grade phonograph records 
in the home by the electrical process, but 
also lists the equipment necessary for doing 
the work, giving prices Allied Radio Cor¬ 
poration, 833 W est Jackson Boulevard, 
Chicago, Illinois.—10 cents. 


Quiet Emerson Electric Fans is a folded 
circular which describes an entirely new 
line of fans for a wide variety of applica¬ 
tions. The Emerson Electric Mfg. Co., Inc., 
17 East 42 Street, Sew York City — Gratis. 


Affahatus for Electrolytic Conductiv¬ 
ity Measurements is a 40-page illus¬ 
trated catalogue which describes and lists 
the latest forms of equipment for making 
electrolytic conductivity measurements. It 
contains a general discussion of industrial 


measurements and research, and hldudes 
information on recent dovelopnanta for 
precise measurements. Suggested coniza¬ 
tions of equipment are illustrated and 
listed. Catalog EN-95. Leeds & Nertkrup 
Company, 4911 Stenton Avenue, Philadel¬ 
phia, Pennsylvania. — Gratis. 


Ideal Catalog and Handbook is an 84-page 
illustrated catalogue covering motor and 
other maintenance equipment as well as 
electrical specialties. Besides the listing of 
equipment, there are also presented a num¬ 
ber of pages devoted to hints on commutator 
<are, operation of direct-current generators, 
definitions of electrical terms, and many 
engineering tables of great value. Ideal 
Commutator Dresser ( o , Sycamore, Illinois. 
— Gratis. 


Water Analysis, .Mhiiods, Chemicals, 
AND Apparatus presents scientifically 
sound methods of water analysis Includes 
directions for taking samples and use of 
burettes, as well as for all the usual tests 
made on indiistnal and boiler waters 
W H & L D Betz, 235 W. Wyoming Ave¬ 
nue, Philadelphia, Pennsylvania.—25 cents 


The Patent Problim From the VtEW- 
poiNT OP Industry, by Otto .S Schairer, 
IS a 14-page compacted discussion which 
prisenls views based particularly upon ex¬ 
perience in the electrical and radio indiis 
tries RCA Institutes Technical Press, Radio 
Corporation of America, 30 Rockefeller 
Plaza, Sew York City — Gratis. 


Link-Belt Overhead Conveyors is a 20- 
page booklet, thoroughly illustrated with 
photographs showing various types of in¬ 
dustrial conveyors that can be used for 
handling a wide variety of products. Book 
No 1630. Link-Belt C.ompany, 307 Sorth 
Michigan Avenue, Chicago, Illinois.—Gratis. 


Operators Handbook is a 96-page pocket- 
size booklet designed to provide informa¬ 
tion for the users of all types of tires other 
llian those for passenger cars. It covers such 
phases as tire problems, fitting the tire to 
the job, specifications for industrial tires, 
farm-service tires, load ratings, inflation 
jiressures, and so on. B. F. Goodrich Com¬ 
pany, Akron, Ohio — Gratis. 


Laboratory Class Blowing with “Pyrex" 
Brand Class is a 20-page pamphlet offer- 
ed as an aid to the laboratory leehnician. 
It contains information on the working char¬ 
acteristics of this particular glass, an ex¬ 
planation of fundamental glass blowing 
operations, and recommendations of suitable 
tools and equipment.'Corning Glass Works, 
Corning, Sew York — Gratis. 


-Successful Farming for Absentee Own- 
ers, by Cornelius J. Claassen, is a 52-page 
Imoklet that is directed specifically to ab¬ 
sentee farm owners who desire to make a 
reasonable income from their property. It 
suggests to such owners a way in which farm 
incomes can be improved and property pro¬ 
tected from the hazards of operation by in¬ 
competent or irresponsible tenants, C. J, 
Claassen, President, Farmers Ntuiorul Com¬ 
pany, Omaha, ffebraska.—30 cents. 
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Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MIINN, Liu.B., LL.B., Sc.D. 


Glass Houses 

P eople who live in pla'-n hoiite-, noi 
only tihuiild not throw xionrv Inn should 
make sure that they do not infrinpe a patent 
recently allowed by the Court of Cubtoms 
and Patent AppeaU. 

The inventor of a glans brtek appliid for 
a patent on the brick and on a type of build¬ 
ing construction using it. The patent was re¬ 
fused by the Patent Offire and bv the Board 
of Appeals However, th« dectsion of the 
Patent Office and the Board of Appeal- was 
reversed by the Court of Custom- and Patent 
Appeal- and the patent was allowid The 
brirk in que-lion wa- a hollow glas- bloik 
having at least oiu -ide tbereuf fluted or 
ribbed so as to form prisms The pri-m- 
were so formed that downwardh slanting 
ray- of liplil suth a« sunlight, wlo n pa—ing 
through the brick, vven deflected in an up¬ 
wardly slanting direction on the opposite 
side of the brick M hen brick- of ihi- (hai- 
acler were used in ranslriicling a wall the 
sunlight passing through the wall was de- 
rteiled onto the ceiling in the in-idi of the 
strucliire Prior to the divelopinenl of the 
liriik in question hollow gla— brick- had 
been emploved but lluse brick- wei< not 
provided with prisms to cau-e lh< defl)tlion 
of the light itpwardlv in the manner <b- 
scribed above 

The ( ourl ixiinled out that the indirtil 
lighting effect caused bv the prism arrange¬ 
ment on the new brick was not obtainable 
by the old type of brick. It wa- accordingly 
fOncliided that since the slriiclure wa- niw 
and since it produced a new result it con 
stitiited invention and that a paltni should 
be granted. In support of its decision the 
Court stated 

“It seems to us that the concept of can¬ 
ing deflection of light rays in the manner 
which has been described was inventive To 
consummate the conception and embody it 
in structural form must have required cal¬ 
culations based upon the phvsical law- re 
lating to light, and, finally, experiment- to 
determine whether the result desired had 
been obtained ” 


Air Spun 

F ace powder and graphite were held 
not to be goods of the same descriptive 
properties in a recent decision of the Court 
of Cuatoms and Patent Appeals involving 
the trade mark “Air Spun." A prominent 
manufacturer of graphite attempted to reg¬ 
ister the name “Air Spun" as a trade mark 
for graphite and the registration was op¬ 
posed by a cosmetic manufacturer who usAl 
the same name as a trade mark for face 
powder. Tbe reasons urged in support of 


the opposition were of a rather unusual 
iharailer Thus the cosmetic maniifacliircr 
a—cried that graphite was used in lead pen- 
< lU, that the public generally associated 
lead with lead pencils, and that lead, whieli 
at one lime was emploved in face powders 
and face lotions, was regarded as a harm¬ 
ful ingredient Because of these facts it was 
argued that some ru-tomers might lie led 
to helicvi that “Air Spun" face powder con¬ 
tained lead if the graphite maniifaeliircr 
were permitted to use and register the trade 
mark “Air Spun ” 

The Court rojeeled this argununt, how 
ever, and held that any damage that might 
result to the cosmetic manufacturer hv 
reason of the use of the trade mark “Air 
‘'piin" by the graphite maniifaeiiirer wa- of 
-luh a remote and -peeulalivc eharaelcr as 
not to ju-lify refusal to register the trade 
mark It was als<> pointed out that the gooiU 
were of an entirely different class, that they 
did not look alike. wer< u-ed for different 
purposes, and wire purchased by diffirinl 
«lasses of 1 usiomers 


I)lS( LAIMER 

O NE of the mo-l iinsalisfaclory portions 
of the patent law is that jxirtion deal¬ 
ing with disclaimers The disclaimer -laliilt 
provides that where a palenli c. through inad- 
verlenee, has claimed more than his inven- 
lion. he must without iinrea-onablc delay 
disclaim that which is not his invention in 
order to reap the lienefits of the remainder 
of his paient. 

There has been considerable confusion a- 
to when a disclaimer should be filed and a- 
to the subject matter which should be dis- 
(laimed Today it is generally an-epled that 
when a court of last resort has declared some 
but not all of the claima of a paient to lie 
invalid the patentee has a choice of either 
arquiescing to the decision of the court and 
filing a disclaimer or of rejc*cling the ileri 
-ion of the court and reliligating the que- 
lion in a different court in a suit against a 
different infringer. Where the patentee elects 
to follow the second alternative he is risking 
the danger that the second court will agree 
with the decision of the first court and hold 
the same claima of the patent to be invalid, 
in which case the entire paient will be unen 
forceable because of the failure to file a dis¬ 
claimer within a reasonable time after the 
first decision. Thus it will be seen that in 
every instance where a portion of a patent 
is declared to be invalid by a court ol last 
resort a patentee is confronted with the nonc- 
too-pleasont chniee of either emasculating hi- 
patent by disclaiming some of the claims 
thereof or of risking the validity of the en¬ 
tire patent hv failing to file a diselaimer 


within a reasonable lime after the first de- 

The United Stales Supreme Court in a 
recent decision has emphasized a fiirlher 
Hanger lurking in the disclaimer statute The 
derision involved a suit lor infringement ol 
a patent on a washing marhine. In a prior 
ease several of the claims ol the paient had 
been declared invalid and those claims were 
disclaimed In the present case the Court 
held the remainder ol the patent to he in¬ 
valid and unenforceable because the patentee 
bad failed to disclaim another claim which 
was not involved in the prior litigation but 
which the court found to be similar in scope 
to one of the claims which the patentee had 
disclaimed. 

The Court held that the patentee had 
elected to disclaim the portion of the patent 
which had previously been declared invalid 
and having made that election he should 
have disclaimed all of the claims covering 
that subject matter. As a result, the suit for 
patent infringement was dismissed for the 
rather terlinical reason that in filing its dis¬ 
claimer the patentee had failed to disclaim 
everything that be should have disclaimed. 
Thi- decision represents one more reason 
why the di-claimer statute should be radieal- 
Iv <hanged -o as to prevent the forfeiture of 
a palenlees rights for seemingly leehnital 


Rubber Fan 

T he popular fans having rubber blade- 
wbieh waft sumnxr breezes al us with- 
<iiil lienefit of a pruleeling guard were in¬ 
volved in a recent suit foi patent infringe- 

The owner of a paient covering a fan 
of this character broutht suit charging that 
a -omewhal similar fan made by a competitor 
infringed his paient The patent disclosed a 
fan having rubber blades which were in- 
serled in arcuate grooves provided in the 
hub which supported the blades. The arcuale 
grooves held the Uades in nipped position 
HO that they were wifficienlly rigid to with¬ 
stand the axial thrust required for rotation 
and at the same time were siiffinently re- 
-ilient to yield when they came into contact 
with rigid objects. The rubber blade substan¬ 
tially eliminated the danger of injuries re- 
-ufiing from contact with tin rotating blades 
of a fan. 

One of the defenses raised in the suit wa- 
ihat the mere use of rubber in making fan 
blades did not constitute invention. The 
eoiirl rejected this contention, pointing out 
that the patent related to more than the mere 
use of rubber It taught the ust of a flexi 
lile material in the making of fan blades and 
the supporting of the fan blades in such a 
manner as to give them sufficient rigidity to 
preserve their usefulness while at the same 
lime preserving the inherent resiliency of the 
material and the resulting safety characler- 

In this connerlion the Court made the 
following statement 

“While the mere use of rubber in making 
fan blades was no invention, the use of a 
flexible material, which might of course be 
rubber, in the way the patentee taught how 
to use il to obtain the desired regiiUs by at¬ 
taching It in his way to the hub to Increa-e 
its utility as a fan blade without destroying 
in any appreciable way its inherent safety 
qualities, was what the patent law is de¬ 
signed to protect.” 
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50 Years Ago in ... 



TELESCOPE MIRROR—“A means ■whereby concave mirrors of 
long focus may be readily produced from plane-faeed mirrors is 
illustrated herewith. To make such a mirror a pan is employed, 
preferably made of cast metal to be extremely rigid, and with 
flanged edges by whirh U may be boiled by three equidistant 
boltii to the flanged end of the lube. Thi» pan la formed with a 
seal or shoulder, as shown in the secUunal view, upon which there 
is placed a plane mirror, tbroiigli the axis of which there is drilled 



a small hole adapted to receive a lube, with threaded ends to 
engage an upper and a lower disk, fitting on the upper and 
lower faces of the mirror. The bottom of the pan has a central 
aperture through which is passed a headed and threaded tube 
engaging the other tube, and the lube passing through the bottom 
IS turned by means of a suitable wrench, to draw the center of the 
mirror down against its own rigidity, bending it into concave 
shape." 

TUNNEL—‘The Hudson River tunnel, designed to give passage 
for railway trains under the wide body of water that separates 
New York from Jersey City, is again in process of construction. 
Vertical shafts were sunk near the shores of the river The one 
on the west shore is sixty-five feet deep, circular in section, and 
thirty feel in internal diameter The walls lining it are four feet 
tn thickness. From these as starting points two tunnels commence, 
diverging slightly and coming later into parallelism with each 
other. Each tunnel is lined with a shell of slwl, built up of 
platc-s secured at the joints by angle irons projecting inward. The 
steel is three-sixteenths thick as at present used. Within this 
shell a brick Iming is placed, of the best brick, laid in hydraulic 
cement mortar. The brick lining is two and one-half feet thick." 

MORTAR—“A new idea in Germany is the wholesale manufacture 
of mortar of the beat quality, to be sold to small buildera and pri¬ 
vate individuals. Some 2,000.000 bbl. were thus sold last year in 
Berlin. This obviates the necessity of making the mortar on the 
ground under unfavorable circumstances and at unnecessary 
expense." 

TUBING—-“Considerable interest was shown at the Brusselt expo¬ 
sition in a flexible metallic tubing exhibited . . . formed by wrap¬ 
ping strips of metal spirally around a mandrel. The metal stnps 
were bent over at both sides and a thin, narrow rubber band was 


inserted to prevent leakage The lubes could be bent in any direc¬ 
tion, were perfectly light, and were claimed lo possess great resisl- 
aiito to both internal and external pressures, and to be easily 
handled and repaired ” 

ALUMINUM—“The Pittsburgh Commercial Gazette says: Few 
persons are awaie that an alunmium-making plant is now in ful 
operation in this city . . About fifty pounds of aluminum metal 

are produced daily It is worth about 14 per pound, and this is a 
very large single output when compared with the product of the 
factories in other parts of the world The material is used for 
various purposes. It has taken the place of silver leaf in sign paint 
mg, and in that particular has proved a great siieccss." 

TALKIES—“At a rereni meeting of the French Academy M. Lipp 
man presented a note by M. G Gueroult, in which it is suggested 
that hv the conihimd use of a phonograph and an apparatus for 
instantaneous photography and reproduction of the pictures ob¬ 
tained, It would he possible to reproduce at any future time not 
only the spoeeh of a person, hut also bring before the audieili e a 
vivid picture of the peison's gestures and facial expression” 

PAST GLORY “In 1880, the total tonnage of the English mer 
ihaiit marine was 18,000,000 tons, and that of the United States 
9,000,000—a tonnage four times as large as that of France. Anirriraii 
ships monopolize nearly 20 penenl of ihi total receipts of the 
commercial iiiariliine carnage of llu world France and Germany 
figure in this (ominen lal contest only foi !) percent each " 

LAMP “A m w type of aemi-incandescent lamp . . consists of two 
horizontal rods of copper, .set in line with each other, but separated 
by a space of ahoiil .i/16 of an mi h A lliiii fluted earhon rod is set 
vertically, and rests upon the ends of the copper rod, forming a 
bridge acniss The current passes through the copper rods and 
through the point of tlic earhon rod, which is thereby rendered 
hnllianlly incandescent" 

GUN—“The great 12 06 inch De Range gun excites much attention 
at the Pans exhibition. It was tested on the trial ground at Calais 
on May 7, 8, and 9 last . . The greatest range was a trifle short of 
twelve miles A war ship capable of carrying and discharging these 
weapons might he three miles out in the ocean off shore at Coney 
Island, and throw projectiles into the cities of New York and 
Brooklyn. Our war department should begin to think about ob¬ 
taining some of these arms." 

ELECTRICITY- “According to reliable reports, there are at 
present 33.S1 isolated electric Jighling plants and central stations in 
the United States alone, -operating 192,500 arc and 1,925,000 in¬ 
candescent lights each night." 
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finsanity at the Wheel—What Psychologists are Doing 
for Highway Safety, by Andrew R. Boone. 

HFungus Threatens Poor Man's Food-Fruit—the Bauaun, 
by Charles Morrow Wilson. 

^Manganese from Cnba—Hope of Our Steel InduBtry‘!'' r 
Richard B. Clarkson. ' 

HThe Real Low-Down on High Blood Pressure, by 
T. Swann Harding. 

UBiggest Explosion in Atomic History—Two Elements 
for One, by Jean Harrington. 
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OUR POINT OF VIEW 


Oily Outlook 

ETROLEUM, black gold of the oil 
fields, source material which in 
more ways than one has made possible 
our highly developed automotive age, 
holds forth promises of even greatei 
marvels in years to I'ome. Given a quan¬ 
tity of petroleum, the modern research 
chemist produces an awe-inspiring 
variety of materials which, in one way or 
another, can influence, even change 
the mode of, our daily lives And this 
he does with what, in the future, will 
be considered to be a meager knowledge 
of his subject. 

Meager though present-day knowl¬ 
edge may be, developments in the field 
of petroleum research make it jioasible 
for the technologist with a flair for 
prophesy to give us a well-founded 
glimpse of what the future holds in 
store. Thus, Dr. A. E. Dun«tun, British 
petroleum technologist, did not stretch 
facts beyond possibilities when he visu¬ 
alized the jietroleum home of the fu¬ 
ture where even the food served will, 
in part at least, be derived from petro¬ 
leum. Briefly described. Dr. Dunstan’s 
dream home will have a roof of petro¬ 
leum-base tile and walls of synthetic 
glass or hollow brick, while doors, par¬ 
titions, windows, and even furniture 
will be fashioned of some form or an¬ 
other of petroleum-extracted plastics. 
Dec-orative effects will be obtained with 
similar plastics, aided by brilliant or 
subtle colorings skilfully obtained from 
through the use of petroleum dyes. 

The people who live in these petro¬ 
leum-created homes will even wear 
clothes whose origin will lie in petro¬ 
leum. Fibers made from a petroleum 
base will be woven into fabrics that, 
in turn, will be colored with dyes from 
the same source. 

Synthetic food from petroleum will 
constitute at least a part of man’s diet. 
Dr. Dunstan believes, and bucks up this 
thought with a reference to the fatty 
acids that can now be extracted from 
petroleum. These substances could very 
likely be combined with other petro¬ 
leum derivatives to form foods that 
would equal in nutritive value the ani¬ 
mal and vegetable fats of today. 

Whence will come the vast supplies 
of petroleum necessary to carry forth 
this program? Alarmists would have 
it that our petroleum reserves will be 
exhausted shortly. But improved 
methods of reclaiming oil from Mother 
Earth, new fields being explored, more 
efficient utilization of petroleum, are all 
pushing fjirther and further into the 


future the time when the point of ex¬ 
haustion will be reached. In the mean¬ 
time. It i» pleasant and inspiring to let 
the mind wander through new fields 
to a region where today’s home will be 
yesterday’s potential crankcase fill- 
ing.-,4. P. P. 

Hy|MTge«motry and Hyprr- 
perploxity 

S OME months ago—as long ago as 
March, in fact this journal pub¬ 
lished an article entitled “Visualizing 
ffyperspacc,’’ in which was discussed 
a fourth dimension of space and a 
method of visualizing exactly what this 
kind of space would look like if thcie 
were such a thing. From time to time 
since then the editors have received 
inquiries from puzzled readers who 
appear to be confused about a variety 
of questions suggested by this article. 
Is not time the fourth dimension? How 
do the mathematicians know that there 
are more than the three common di¬ 
mensions with which we are all daily 
familiar? How many more dimensions 
are there and, anyway, aren’t a good 
many of the mathematicians just a bit 
“teched”? 

First, regarding time as the fourth 
dimension' True, time does figure in 
the so-called “space-time continuum,” 
but not as an extra dimension of space. 

Next, how do they know there are 
extra dimensions of space? They don’t! 
They play with them, however, just as 
if they did exist. All the mathematician 
floes IS to take the algebraic formulas 
of analytic geometry which he has ap¬ 
plied to three-dimensional space ami 
go on developing them in the same way 
for added dimensions. It is a game 
but the matter ends there—that is, so 
far as they know, for it is of course 
dogmatic to assert positively that there 
arc no extra space dimensions. All we 
can assert is that, if there are, man 
has never run across any real ones. 

The mathematician is a whimsical 
fellow who thoroughly enjoys deliber¬ 
ately creating a make-believe and then 
proceeding to show what would be the 
case if it were true. He does this simply 
because it is such fun. His brain is 
active and can’t help playing these little 
games. And, at that, there is no crime 
in extending his logical piocesses out 
into the fog, provided they remain con¬ 
sistent throughout—tliat is all science 
asks. 

What probably confuses the puzzled 
non-mathematician is the fact that the 
mathematician uses for his excursions 


into the imaginary the same word he 
uses in connection with something he 
and all the rest of us knows to exist; 
that is, “dimensions ” If he would call 
them something else the confusion would 
promptly end for most of us.— A. G. /. 

Tree* 

T O say that all the lumber cut in the 
United States during the past 135 
years would make a solid cube a mile 
on each dimension would not imrpress 
many jieojile We just don’t visualize 
the enormity of such a cube. In terms 
of board-feet, however, the quantity 
shows up clearer and we begin to real¬ 
ize the inroads we have made on our 
timber resources A cubic mile of lum¬ 
ber would total considerably more than 
1700 billion board-feet. Yet this is 
only a fraction of the drain on our for¬ 
ests, for the vastly increased demands 
for pulpwood—for paper, rayon, and 
related products—has denuded many 
thousands of once heavily forested acres 
And the continual process of cutting 
firewood and of clearing wooded areas 
for farming, as old farm soil wears out 
and IS abandoned, is taking its toll. 

Conservationists are now, therefore, 
cheered by the news that farmers have 
more than doubled their tree-planting 
since 1!>35. The Forest .Service of the 
Dejiartment of Agriculture reports dis¬ 
tribution in 1938 of over 55 million tree 
seedlings and transplants as compared 
with a distribution of only a little over 
26 million in 1935. The law providing 
for such distribution by the Federal 
Government in co-operation with state 
governments—the Clarke-McNary Law 
- -is not so new that it would provide 
explanation for this spurt in planting. 
It dates from 1924. 'The indication is 
that some other factor is involved, and 
we’d like to feel that it is a nascent 
consciousness of our sins of the past and 
of the great value of trees in our national 
economy—trees standing alone or in 
woods, forests, or wind-breaks. 

The timber companies and the paper 
mills have that consciousness and are 
doing their share by reforesting as fast 
as they cut. New farm planting, if the 
idea continues to grow, will round out 
the cycle and assure maintenance of a 
continuing supply of wood for all pur¬ 
poses. New growth will be slow in 
maturing, of course, but we certainly 
must have reached the point where 
patience should rule—after our years 
of impatience to grab, before someone 
else did, the golden profits from Nature’s 
bounty of trees.— F. D. M. 
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WITHIN THE HOUSING OF 
A GIANT ATOM SMASHER 


T O “smash” atoms they must be bombarded with 
high-speed particles. One way to give particles 
high speed is with the cyclotron, while another is 
by means of an electrostatic machine. Better re¬ 
sults are had if this machine is operated in an atmos¬ 
phere of compressed gas, and this has led to the 
installation of atom smashing equipment inside very 
large steel tanks to permit control of this factor. 
The photograph shows the exterior of the huge con¬ 
tainer of the Van de Graff generator now under con¬ 
struction at the Carnegie Institution of Washington, 
inside its Insulex glass block housing. 




Illuatriitloni oourtnjr Ttehnolon Knitu 


A spectrograph of the kind nied in measuring small amounts of impurities in metals, as in manufacturers’ laboratories 

Eyes That See Through Atoms' 


The Spectroscope, Long a Master Key in Science, 
is Proving to be of Major Practical Importance 
in a Wide Variety of Arts and Industries 

By GEORGE RUSSELL HARRISON, Ph.D. 

Profaasor of experimental physlc'i and Director ol the Research 
Laboratory of Physics at the MassachusetU Institute of Technology 


(In Two Parts—Part One) 

T here exist a few scientific instru¬ 
ments which, though they have 
contributed directly to the estab¬ 
lishment of no vast new factories, and 
are never sold over the counter, are of 
incalculable value to mankind. One of 
the most powerful and useful of these 
instruments is the spectroscope; indeed, 
Henry Norris Russell has called the 
spectroscope the Master Key of Science. 
It appears to be true that with this tal¬ 
ented instrument scientists have suc¬ 
ceeded m unlocking more secrets of 
nature than with any other single device. 
Though comparatively simple in its 
structure and operation, the spectro¬ 
scope gives answers to an incredibly 
wide variety of questions merely by dis¬ 
secting a beam of light and separating 
this into its component colors. 

Is life possible on Mars? Ask the 
spectroscope. Is a certain painter’s ill¬ 
ness caused by lead poisoning? The 
spectroscope can tell. How much does 
the core of a helium atom weigh, and 
how much that distant star? Does this 
greenhouse contain the correct amount 
of carbon dioxide to support plant life? 
Of what is the tail of a comet made? 
How many electrons are there in on iron 


atom? Is this the sweater of the burglar 
who crawled through that broken win¬ 
dow? How hot is the Sun? Thousands 
of such questions are being asked from 
lime to time, and arc being answered 
correctly with the aid of the spectro¬ 
scope. 

A ny atom or molecule will emit light 
^ if It be struck a hard atomic blow, 
and all light originates from atoms which 
have thus been stimulated by heat or 
electricity. Since any material object^— 
a star, a drop of blood, a speck of putty 
—is composed of atoms, any material 
object can be induced to emit light by 
heating it until it becomes an incandes¬ 
cent vapor. The light which is thus 
emitted carries inevitably in itself many 
secrets concerning the atoms from which 
it originated. It is the function of the 
spectroscope to analyze this light, and 
thus lay bare these secrets for the eye 
of science to read. 


The chemist finds that a tiny pinch 
of salt needs more than a balhtub full 
of water in which to hide from the 
ferreting eye of the spectroscope, and 
he uses this instrument regularly to 
detect and measure minute traces of 
impurities in the materials with which 
he works. So bright is the light which the 
atoms in a small speck of metal can 
emit, that a piece of brass the size of 
a pinhead will serve for a complete 
determination of the presence or ab¬ 
sence of 70 of the chemical elements, 
and none will he overlooked which is 
present m an amount as great as one 
millionth part of the whole. In fact, 
at least ten of the chemical elements 
were originally discovered with the 
spectroscope. 

Atoms which are to be studied with a 
spectroscope need not be anywhere near 
it, for the light which they emit can 
travel a billion miles across space and 
still deliver up its secrets when captured 
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A newly devised antomatic marhine for measnring the wavelengths of the light 
prodncing spectrum lines, directly from the positions of the lines on a spec¬ 
trogram. The spectrogram is clamped on the carriage in rear, the projection 
dleroscope above it throwing the spectrum on a screen in the center of which 
is a slit which admits the light to an electron multiplier. The carriage is 
moved by the lead-screws shown, and the dial geared to this reads in angstroms 
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and analyzed. The astronomer is thus 
enabled te analyze the materials of dis¬ 
tant stars, and has learned that even the 
farthest visible nebula is composed of 
the same atoms that we know on earth- 
dust similar to dust across the vast 
stretches of the cosmos. More than three 
fourths of the discoveries of modern 
astronomy have been made with the 
spectroscope, and no large telescope is 
considered complete without one to sort 
out the light it gathers. Nor is the 
spectroscope merely an analytical tool, 
for with It stars and nebulae can be 
weighed, their temperatures taken, their 
speeds through space measured, and 
the courses charted of their lives and 
deaths. 

To the biologist and physician also 
the spectroscope is invaluable, for with 
It such complicated molecules as those 
of vitamins and hormones can be studied, 
and metallic poisons can be detected in 
the blood long before they accumulate 
in amounts sufficient to be harmful. If 
the human body is analyzed down to its 
constituent elements, almost every kind 
of atom IS found, but many are present 
in extremely small amounts. Which are 
essential to life and which are merely 
incidental? For example, little copper 
is found; too much copper is poisonous; 
yet some copper must be present if 
life is to continue. How much copper 
is too much, the spectroscope is helping 
the physician to determine. The same 
question must be answered for numerous 
other kinds of atoms. 

Drugs also can bo studied with the 
spectroscope. In cases where cocaine 
poisoning is suspected, a few drops of 
fluid taken from the spine of the patient 
can be diluted and the .cocaine content 
can immediately be determined from its 
light absorption. To draw enough fluid 
to analyze chemically might harm the 

E ngineers find the spectroscope 
useful also. With it they can look 
inside the cylinder of an engine while, 
this is in operation, and study the burn¬ 
ing and explosion of gases and the 
propagation of pressure in the cylinder. 
A plug of metal is cut from the top of 
the engine and a thick window of clear 
fused quartz is inserted in its place. 
Through this window comes enough 
light to enable the spectroscope to 
establish the temperature of the flame 
at any instant, and to give analyses of 
the composition and rate of burning of 
the fuel. 

Even in crime detection the spectro¬ 
scope IB useful, and it has had its day 
m court in a number of lawsuits. In 
one case, gasoline which exploded in 
a sewer was traced to one of a dozen 
filling stations m the neighborhood 
flora which it might have leaked, by 
using the syiectroscope to show that the 
gasoline found remaining in the sewer 


absorbed light identically with the 
brand sold by the station. The G-men 
m their government laboratories use the 
spectroscope regularly, as do workers 
in the various state criminological lab¬ 
oratories. 

The spectroscope is thus at once a 
powerful tool for analyzing matter; a 
super-telescope, and a super-micro¬ 
scope; a super-speedometer, theimom- 
eter, tape-measure, and clock. In each 
role it exceeds in range and power the 
more common forms of these devices. 
This it can do because it attacks funda. 
mentals; it studies the world and the 
heavens in terms of the very atoms of 
which they are made, and these atoms 
in terms of the energy which is their 
very life. 

The foundations of spectroscopy were 
laid by a 24-year-old boy. One day in 
1666 a young student, later to win fame 
as Sir Isaac Newton, threw the first 
purposefully produced indoor “ram 
bow” on the wall of his bedroom. 
Newton thrust a prism into a beam of 
light which was shining through a round 
hole in his landlady's wmdowshade, and 
saw that the prism split the white light 
up into a bright spectrum of colors. 
By so doing he came breathtakingly 
close to inventing a spectroscope. If the 
sunlight had entered through a crack 
in the shade mstead of through a hole, 
and if Newton had turned his prism so 
that its base was parallel to this crack, 
and had inserted a pair of lenses into 
the beam, he might have noticed dark 
streaks or lines running across some of 


the coloi 5 on the wall. More than a cen¬ 
tury elapsed, however, before Joseph 
von Fraunhofer designed a spectroscope 
which would separate light into its ulti¬ 
mate purity of color, and observed these 
dark lines in the spectrum. 

Despite its tremendous analytical 
powers, H spectroscope is really a simple 
instrument, and it has no moving parts 
to wenr out. Light to be analyzed is 
sent into It through a narrow slit, and 
then passes through a prism or similar 
device which separates the different 
waves of light in accordance with their 
lengths. Waves of each particular length 
are sent in a particular direction, where 
they can be observed with a small tele¬ 
scope. The lenses in this telescope serve 
to heap similar waves neatly together in 
one pile, where they appear as a line of 
colored light, an image of the spectro¬ 
scope slit in light of utmost purity. 

T he great power of the spectroscope 
arises from the fact that under suffi¬ 
cient provocation all atoms and mole¬ 
cules emit light, and each of the kinds of 
atoms which make up our earth—iron 
and hydrogen and sodium and more 
than fourscore others—emits light of 
certain wavelengths and those onlv. 
Since light waves arc identical with 
ultra-short radio waves, under proper 
stimulation every atom becomes in fact 
a tiny short-wave radio transmitting 
station. When a radio set is tuned to a 
certain wavelength a peak of sound 
intensity is heard if some station is 
broadcasting on that wavelength;' a 
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apeotrum line is the peak of light seen 
at a certain wavelength because an 
atom is broadcasting on that wave¬ 
length. The millions of atoms in a flame 
or electric arc broadcast on hundreds of 
frequencies at the same time, but the 
spectroscope can be tuned to all these 
wavelengths simultaneously, sorting 
them out so that all can be observed 
together without mutual interference. 

Though the waves which the atoms 
emit bring no purposeful message, 
they tell much, and by literally reading 


between the lines (to seven figures, in 
fact) the physicist has been able to 
deduce many facts about the atomic 
world from the broadcasts which origi¬ 
nate there. Most important is the iden¬ 
tification of sending atoms merely by 
noting the wavelengths on which broad¬ 
casting is being done. Just as an expe¬ 
rienced ladio listener knows that he is 
hearing station WZZZ when he turns the 
radio dial to 422 meters and hears any 
sort of noise, merely because WZ2JZ is 
the only station which broadcasts on 
that wavelengtli which his set will pick 
up, so a spectroscopist knows that he is 
looking at light from sodium atoms when 
he sees the familiar yellow light of the 
sodium flame, because sodium atoms 
broadcast on the yellow wavelength 
0.5893 micro-meters. (This is usually 
written by the spectroscopist 5893 ang¬ 
stroms. Ten billion angstroms is one 
metrt'.) 

The spectroscopist can be even surer 
of his station identification than the 
radio listener can, for each atom broad¬ 
casts not on one wavelength alone, but 
on a whole group of wavelengths. Iron 
atoms, for example, when made suffi¬ 
ciently hot' are found to produce more 
than 20,000 spectrum lines. More than 


1,000,000 separate spectrum lines have 
been distinguished all told, and most of 
these have been identified as caused by 
light which comes from one or another 
of the various kinds of atoms and mole¬ 
cules of which matter is composed. Since 
one or two carefully measured lines 
will serve to identify the atom which 
emitted them, it thus becomes almost 
impossible for an atom to mask its iden¬ 
tity if its light can be sent through a 
spectroscope. 

The patterning of lines in a spectrum 


IS a language which the spectroscopist 
has gradually learned to read clearly. 
As the series of irregular black marks 
on this page conveys certain ideas to a 
reader, so the unevenly spaced lines in 
a spectrum convey to the scientist flashes 
of infoimation—here is iron, here ar¬ 
senic, here are lines of copper and 
lead. Some of the lines are brighter 
than others, so the light can even be 
made to tell how many atoms of each 
kind are broadcasting -here is a great 
deal of iron, here a little arsenic, here 
too much copper in this lead. 

Since the spectroscope arranges the 
spectrum lines in order of wave-length 
it is not necessary that they be seen in 
color, and they can therefore be photo¬ 
graphed and later identified from their 
positions on the resulting spectogram. 
This method of observing spectra is 
now commonly used, both because the 
records thus produced can be studied 
at leisure, and because many spectrum 
lines are found in the ultra-violet and 
infra-red regions where they cannot be 
seen but can be photographed with ease. 
When a camera is thus used in combina¬ 
tion with a specUoscope the resulting 
instrument is called a spectrograph. 

Most small spectrographs contain a 


prism to split the light which passes 
them into its constituent wavelengths, 
but large instruments use a more power¬ 
ful device, a scientific light-sieve called 
a diffraction grating. This is usually a 
highly polished mirror on which 
as many as 200,000 sharp, parallel 
scratches have been accurately ruled 
with the point of a diamond. These 
narrow scratches, when evenly spaced 
20 or 30 thousand to the inch and ac¬ 
curately placed to within a thousandth 
of the thickness of a hair, sort the 
light waves into spectrum lines without 
the use of auxiliary lenses. Prisms must 
be made of transparent material; glass 
serves for visible light, but quartz is 
needed for ultra-violet and rock salt or 
some similar material for infra-red light. 
A diffraction grating ruled on a mirror 
has the advantage that it can be used 
with waves of any length, within reason. 

A LARGE diffraction-grating spectro¬ 
graph requires a vast, vibration-free 
room to house it, and can throw light 
into a spectrum stretching a hundred 
feet around a huge circle. Such instru¬ 
ments are giants compared with the 
most common spcctroM'opes, small brass 
lubes on tripods familiar in elementary 
science laboratories The positions of 
spectrum lines cun be determined to 
within 1/25,000 of an inch, and when 
such precision is attained the length of 
the light waves is determined to one part 
in 3,000,000. Since the light waves arc 
themselves only about 1/50,000 of an 
inch long, their lengths can thus be 
found to within a few tnllionths of an 
inch—u billionth of the thickness of a 
hair. 

When a spectrograph is used to deter¬ 
mine which kinds of atoms are present 
in a given sample of material, the sam¬ 
ple is vaporized and a discharge of 
electric current is sent through it. The 
simplest method of accomplishing this 
IS to strike an electric arc between two 
pieces of very pure graphite, and insert 
into this arc the speck of metal or clot 
of blood which is to be analyzed, so 
that It IS burned to nothingness. This 
burning tears the molecules of the mate¬ 
rial apart, separates them into their 
constituent atoms, and pounds each 
atom so hard with a deluge of electrons 
and other atoms that it emits the light 
which reveals its identity. 

Suppose that a manufacturer of 
watches finds that a competitor is using 
a new hairspring of remarkable qual¬ 
ity. This spring must be duplicated 
or improved on at any cost, but what 
can it contain that confers on its steel 
the new temper and elasticity which 
are so desirable? If a chemist is to 
analyze the spring by ordinary means 
he must buy several dozen watches, 
extract their tiny springs, and then 
guess which substances are most likely 
to be involved, so as to select the proper 



A large diffraction-grating spectrograph. Light which comes throogh a slit at 
the far side of the circular track, just to the left of the center, is spread by a 
diffraction grating in the black box at the right around the circle as a 
spectrum. Photographic plates are placed in proper positions to record the lines 
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chemioal reactions to carry out. He 
must dissolve and mix and scrape and 
weigh his materials with the greatest of 
care, for one single atom of a new alloy¬ 
ing material to every 100,000 atoms of 
the watch-spring material may be re¬ 
sponsible for conferring the high qual¬ 
ity, and these are easily lost in a tiny 
sample. 

How much more directly can the 
problem be attacked with a spectro¬ 
graph! Now the chemist need merely 
strike an electric arc between two pieces 
of graphite, insert a small section of the 


extra-pure, 1000-proof gold which is the 
basis of the currencies of many coun¬ 
tries is found to contam much atomic 
dirt under this revealing eye which sees 
through atoms, and if the average is like 
the samples which have thus far been 
measured, dross of various kinds total¬ 
ling more than $1,000,000 in supposed 
value exists in the gold of the world. 

An entire freight tram filled with 
pig-iron can be tested in a few hours by 
a spectroscopist dragging electric wires 
behind him as he proceeds from car to 
car, and carrying a small spectroscope 



A typical section of a spectrogram taken by means of a large diffraction grat¬ 
ing. This example shows the characteristic spectrum lines as emitted by iron 


spring into the flame, and let the flash 
of light which results enter his instru¬ 
ment and be recorded. When the plate 
IS developed it shows hundreds of spec¬ 
trum lines, and from these can be se¬ 
lected those which are known to arise 
from each kind of atom. It is but the 
work of a few moments to identify lines 
of iron, cupper, chromium, nickel—all 
common in springs of one sort or an¬ 
other. But here are some lines which 
belong to hafnium—there must be haf¬ 
nium in the spring! That no metallur¬ 
gist or chemist would have guessed that 
hafnium would improve a hairspring is 
of no consequence, for the hafnium is 
there, it is the only new element present, 
and the springs are strong and supple. 

A lmost any material cun be burned 
- in the blistering 9000 degrees, Fah¬ 
renheit, of an electric arc, and if a 
material can be burned its metallic con¬ 
stituents can be determined with the 
spectrograph, whether it be a sample of 
blood from a patient suffering from lead 
poisoning, a drop of condensed milk 
thought to contain more than one part 
of copper in 3,000,000 parts of milk, or 
pamt from an automobile suspected of 
having collided with a lamp post. Since 
It is not necessary to know in advance 
what kinds of atoms are being looked 
for, 70 kinds of atoms can be tested for 
in one separation. 

No metal has ever been made so pure 
that the spectroscope could not find 
impurities in it. Even the superfine. 


in his hand. Opening a car door he 
clips a wire to a sample pig, strikes 
an electric arc between this and a bar 
of pure iron he carries, and observes 
the light in the spectroscope. If certain 
impurity lines are brighter than a stand¬ 
ard which his instrument shows, that 
pig contains too much impure metal, and 
he passes to another. By properly se¬ 
lecting samples at random the whole 
trainload of iron can be tested without 
bothering to unload it. 

Amounts of metal so small as to be 
difficult to detect chemically are often 
of great biological importance. Why, 
for example, do the livers of scallops 
concentrate cadmium? 

A little copper is good for the diges¬ 
tion, but too much is not. tn areas 
where many cranberries are grown, 
sprays have for years been used to kill 
pests, and the government at one time 
feared that the soil might have become so 
saturated with copper from these sprays 
that the cranberries might be absorbing 
more copper than would be good for the 
consumers. So cranberries, cranberry 
jelly, cranberry juice, dirt from cran¬ 
berry bogs, and cranberry stems and 
leaves were all separately consumed in 
electric arcs and forced to reveal their 
copper content to the discerning spectro¬ 
graph. Fortunately the instrument an¬ 
nounced that aU was well. 

Very small amounts of lead or arsenic 
can do great damage to the human body, 
and lead poisoning is one of the greatest 
hazards of industry. Lead fumes are 


found in some mines, and in storage bat¬ 
tery and paint factories. Unless some 
care is taken to protect workers in these 
industries the amount of lead in their 
bodies may slowly rise past the danger 
point, and once this point is passed 
the resulting diseases are very difficult 
to cure. It is therefore important to 
keep a constant check on the lead con¬ 
tent of the blood of such workers. By 
placing a few drops of blood from a 
worker in a tiny carbon cup and striking 
an electric arc to this cup, the blood can 
be vaporized almost instantly, and any 
lead atoms present will emit their char¬ 
acteristic light, which can be identified 
with a spectrograph This light being 
recorded on the photographic plate, a 
senes of samples of blood containing 
no lead, but with varying known amounts 
of lead added to each sample, is burned 
and has its spectra recorded. The spec¬ 
troscopist matches the intensities of the 
lead lines in the worker’s blood with 
those in some of the samples whose 
lead content is known, and thus can 
measure amounts as little as one atom 
of lead to 1,000,000 molecules of blood. 
If a person be allowed to sleep for one 
night in a freshly painted room a defi¬ 
nite, though harmless, increase in the 
lead content of his blood can often be 
observed with the spectrograph. Nor is 
this sensitivity confined only to lead, for 
any one of the nearly 70 other sensitive 
chemical elements can be determined 
as readily. 

T hat two or three parts of aluminum 
or lead can be detected readily in 
10,000,000 parts of lobster or condensed 
milk may seem unimportant, since such 
concentrations are below the toxic 
limits considered dangerous to health. 
Yet, obviously, tests on the rapidity with 
which the internal coating of a can dis¬ 
solves in foods stored within it can be 
made easily and quickly when such 
sensitive methods of detection are 
available. 

Chocolate and chewing gum manu¬ 
facturers use spectroscopic analysis to 
insure that the lead content of their 
products is below the limit set by pure 
food laws. Have the arsenic and lead 
bnen properly removed from sprayed 
foods before canning? Is beer kept in 
cans dissolving anything more from the 
container than it would if kept in 
bottles? The spectroscope gives an 
easy, sure, and quick means of deciding. 

^ we find paper manufacturers who 
want to discover the source of tiny black 
specks in their spotless white product, 
producers of bakery equipment tidio 
wonder if their new coating compound 
for pans will contaminate the dough, 
spark-plug manufacturers who wish to 
study the effect of minute amounts of 
alkali metals in improving sparking, all 
finding the spectroscope helpful. 

(To be concluded) 


















Five Companies Present: Safety 


Superior Safety Glass . . . Four Times Safety Fac¬ 
tor, Five Times Elasticity of Old Product . . . 
No Fogging . . . No Break-away . . . No Splinters 


AMERICA’S 25,000,000 comfort-con- 
srious motorists have grown safety- 
minded to such a degree that they 
are quick to acclaim the development by 
•science and industry of some noteworthy 
contribution that makes the automobile 
a safer mode of transportation. 

Surh a contribution is the new, lus¬ 
trous, high-test safety plate glass which 
graees many of the sleek 1939 model 
automobiles, adding greater 
safety and visibility. The 
glass has four times the 
safely factor and five times 
the elasticity of the old prod¬ 
uct It was developed during 
six years of intensive labora¬ 
tory experiments by five 
large industrial firms at an 
aggregate expenditure of 
more than 16,000,000. 

Sharing in the develop¬ 
ment of the product, which 
has been made available at 
no increased cost, are E. I. 
du Pont de Nemours & Co., 

Inc., Libbey • Owens - Ford 
Class Co., Monsanto Chemi¬ 
cal Co., Pittsburgh Plate 
Glass Co., and the Carbide 


sun. This enables the glass to retain 
Its high visibility. Resilience of the glass 
IS unaffected by extreme ranges of tem¬ 
perature, making it equally safe in 
summer and winter. It is easy to cut, 
facilitating replacements for damaged 
areas. 

Statistics show that more than half 
of the injuries resulting from automo¬ 
bile accidents in the past have been 




and Carbon Chemicals Corporation. 

In perfecting the new glass, the 
laboratory technicians made a product 
that defies deterioration and discolora¬ 
tion, either from seepage of moisture 
and air into the “sandwich" plastic 
filler between the two sheets of plate 
glass, or from the actinic rays of the 


At right: Two research men 
stretch a piece of the glass 
“sandwich” filler to show its 
resilience. Above: Girl work¬ 
ers make the “sandwiches” 
by inserting a sheet of the 
polyvinyl acetal resin between 
sheets of polished plate glass 


attributed to flying glass. 
This danger is further less¬ 
ened by the new glass, be¬ 
cause if it is broken by the 
impact of an object, the 
pieces adhere firmly to the 
plastic “sandwich” filler and 
do not fly about the car. 

Because of its resiliency, 
the new glass supplies a 
cushioning effect when a body or head 
is thrown violently against it. There 
is greatly lessened danger of a fracture 
of head or limb as the glass gives readily 
and absorbs part of the shock. To test 
this feature, one of the research labora¬ 
tories employed a professional stunt 
man to batter his bald head against 



Repeated hammering on the new 
glass merely powders the surface 


a plate of the safety glass. In repeated 
demonstrations, charging into the glass 
like a football plaver making a tackle, 
the man cracked the glass with his head 
but received no injury 

D E.SPITE Its greater resistance to 
breakage from sudden impact, the 
“bendability” of the new glass enables 
a passenger, trapped in a car equipped 
with It, to push the glass out of its 
frame as a means of escape When the 
glass is broken up by hammering it can 
be rolled up like a rug without the par¬ 
ticles of shattered glass pulling away 
from the plastic filler. 

The plastic, or “sandwich" filler, is 
the principal factor in the success of 
the new glass. Although it is made 
under several trade names, the plastic 
has one chemical common denominatoi 
—polyvinyl acetal resin. 

In the ten years that followed the first 
general use of laminated safety glass, 
laboratory technicians have bent every 
effort to produce the features which are 
dominant in the new high-test glass. 
Vinyl plastic is resistant to moisture, 
which makes it unnecessary to seal the 
edges. It will not separate from the 
glass under impact or when the glass 
is cracked or broken. Replacement 
areas are cut by scoring and cracking, 
drawing the glass away from the plas¬ 
tic, and cutting it with a razor blade. 

The new plastic may be produced 
either by calendering or extruding. 
The first method involves rolling and 
pressing out sheets of plastic, and the 
second forces the plastic at a doughy 
consistency through a narrow orifice. 
The resulting sheeting is quickly cooled. 


137 





Bombing Raids Will Find London Prepared 

N ot long ago a writer facetiously pointed out the irony upon its maker and sent him scuttling hack to holes in the 
of a certain “back to earth” movement that is taking place ground—modern, civilized troglodytes, 
in large sections of the world. Primitive man (he reminded The analogy was interesting, the irony real, but the afore- 
us) lived in caves or holes in the ground, but as he achieved said writer intended only to provide a bit of humor to offset 
civilization he came out into the air and sunshine. Down the seriousness of air bombing dangers. They are serious, 
through the ages he progressed, built great cities, mastered indeed, as many millions of Englishmen will testify. London 
the secrets of the world about him. He rose to new and greater knows something of what may happen when and if enemy 
triumphs until he finally left the dirt and took to the air, bombers fly over the city. Shanghai and Nanking, Madrid 
gloriously happy in his godtlike genius. And then the cycle and Barcelona—current and recent brutalities—have provided 
suddenly begms again. One of man’s latest and most spec- the object lessons. But they are not enough, and London sur- 
Ucular achievements turned, like Frankenstein's monster, miaes many things more, takes no chanoes, provides against 
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many contingencieB. Now London stands determined, method¬ 
ically preparing against the day which the world hopes will 
not come. Intensively, the city and the surrounding country 
make their plans for lessening the danger and destruction of 
an air raid, having made up their collective mind to go back 
to earth, literally, should bombing planes arrive. 

A bombing raid over London would be no half-hearted 
affair. There is no doubt that the enemies of Britain would 
stage a monster raid—or series of raids—in the hope of gain¬ 
ing a smashing victory. However this might affect the popu¬ 
lation, psychologically, and how great the destruction of 
property might be are beside the point at the moment; whether 
any great ipimber of civilians might be killed would depend 
Up<m how well bomb-proof shelters are distributed through¬ 


out the areas involved. Plans have been made, considered, 
and discarded and other plans made up fur large underground 
shelters that will house the multitudes during raids. On the 
opposite page is one suggested design of a structure which 
would be very effective, and it has the added merit of being 
useful during peacetime as a public car-parking space. Con¬ 
ceivably some of the large shelters may be built to this design 
or some modification of it. On this page are shown several 
views of one of the back yard shelters for residences. There 
are a number of variations of this type, protecting only against 
concussion and flying debris, being installed all over the 
threatened area. The inserts on- the two pages show various 
details. This drawing is published through the courtesy of 
The Illustrated London News. 
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River Models Outwit Nature 


Miniatures of Rivers, Harbors, Dam Projects 
Solve Flood and Flow Problems. .. Considerable 
Design Ingenuity Involved in Model Making 

By PAUL W. THOMPSON 

Pint UeuMnuit, C E . uid DIrMtor, 

The U 8 Weterweyi Expirlment Station 


N ature poses no challenge more 
baffling to man than the one 
offered by flowing water. The 
enigma of flowing water is made the 
more challenging because it is presented 
before man’s very eyes. Man can ob¬ 
serve water in motion; he can photo¬ 
graph it and record certam of its physi¬ 
cal dimensions; but he cannot explain 
what he sees and records. The road to 
geometry is indeed a royal boulevard 
compared to the byways which must be 
traversed by the hydraulic engineer 
The sad fact of man's inability to 
rationalize the piienomena of flowing 
water has not obviated the equally sad 
fact that often lie must do something 
about those phenomena. Lands must 
be made safe from flood, 
rivers must be made navi¬ 
gable, erosion must be 
checked, and so on. There 
are problems to be solved, 
whether or not the means 
for rational solution are at 
hand. Furthermore, the 
hydraulic engineer has not 
the advantage of being able 
to bury his mistakes. If the 
levee is built too low, the 
flood comes with redoubled 
fury; if the dike is built in 
the wrong place, the river 
steamer and its cargo end 
up on a sandbar. Having 
made it difficult to win. 

Nature nevertheless has not 
neglected to make it costly 
to lose. 

When rational solution 
fails, man resorts to solu¬ 
tion-by-trial. He calculates 
things to the best of his ability, tempers 
his calculations with judgment, adds a 
liberal factor of safety-ignorance, builds 
his structures, and hopes for the best. If 
calculations, judgment, and luck are 
good, the structures stand and serve 
their purpose; if luck or other factors 
are bad, there is a flood or on unnavi- 
gable channel or a dangerous erosion. 
Good or bad, the process of solution- 
by-trial obviously IS expensive—expen¬ 
sive in the way of a disaster at worst, 
and expensive in the way of ovet-design 
at best. 

Since the solution of hydraulic prob¬ 
lems must, in the main, be by the method 
of trial (and error), it is idle to think 
of such problems in terms of absolute 
economy; rather, the hydraulic engineer 
thinks in terms of relative economy. And 
it must early have occurred to him to 


wonder whether the trial-aiid-error proc¬ 
ess might not be more economically 
accomplished if applied not directly to 
the waterway in question, but rather to 
a small-scale replica thereof. When 
that thought occurred to some early 
hydraulic engineer (could it have been 
during the conception of the Roman 


aqueducts?) the now-flourishing science 
of analyses of hydraulic problems by 
means of smaU-scale models was born. 

Today, few important projects involv¬ 
ing the i|ow of water are undertaken 
without benefit of model-analyses. That 
statement is a paraphrase of the com¬ 
ments with which the English scientist. 
Sir Osborne Reynolds, concluded the 
account of his pioneer model study of 
conditions in the River Mersey in 1885, 
Sir Osborne’s observations had con¬ 
vinced him that it would be "madness” 
not to take advantage of the small-scale 
model in designing any important proj¬ 
ect. The hydraulic world by no means 
flocked to get aboard the Reynolds band¬ 
wagon; but now, 50 years later, that 
world has practicaUy accepted the 
Reynolds point of view. By the turn of 
the century, the German hydraulic en¬ 


gineers were model-minded; whereas, in 
America, the U. S. Waterways Experi¬ 
ment Station—now the largest of the 
world's hydraulic laboratories — has 
been in active operation for mure than 

What, then, is the small-scale model— 
this tool which, while not eliminating 
the necessity for solution of 
hydraulic problems by tlie 
method of trial, n'evertheless 
enables the hydraulic engi¬ 
neer to do his trying and 
erring at relatively little ex¬ 
pense? Briefly, the small- 
scale model, as utilized in 
hydraulic engineering, is a 
replica which acts like its 
prototype. The verb de¬ 
serves the emphasis, for the 
essence of model-analysis is 
action. There is a technical 
expression covering the 
thought: dynamical simili¬ 
tude. 

t^HE purusit of dynamical 
X similitude permits of no 
side diversions. It demands 
compromises and apparent 
contradictions. Thus, in get¬ 
ting a model to act like its 
prototype, it frequently is necessary to 
take steps which preclude the model 
looking like that prototype. For ex¬ 
ample, a model of a railroad train looks 
lik^ the real thing, and, furthemlore, 
it looks as though it is acting like the 
real thing. However, the details of its 
actions are quite different from those of 
its prototype. On the other hand, the 
model of the Ohio River at the Experi¬ 
ment Station looks like nothing m par¬ 
ticular, but it acts like the Ohio River. 

This distortion in the model’s physical 
dimensions and appearance is a neces¬ 
sary evil, forced on the experimenter by 
such hard facts as limitations of avail¬ 
able materials; conflict of various 
forces; necessity for depths not less than 
certain minima; necessity for economy; 
and other considerations. The model, in 
fact, represents a series of compromises, 



A model of the river through Johnstown, Pennsylvania, by 
means of which a very serious flood problem was solved 
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an assembly of components 
in which one distortion com¬ 
pensates for another. The 
fact that the experimenter 
must distort, say, his model 
bed material (by using 
some material, such as 
crushed coal, which is avail¬ 
able but is too heavy) makes 
It necessary fur him to dis¬ 
tort his velocities (by mak¬ 
ing them higher than they 
should be); and the fact 
that he distorts his velocities 
makes it necessary for him 
to distort his model rough¬ 
ness. The thought may be 
conveniently expressed by 
stating that the model-as-it- 
should-be is quite a different 
article from the modcl-as- 

Cuiisider again the model 
of the Ohio River, men¬ 
tioned before Rational 
analysis does not even suf¬ 
fice to make that model act 
like the Ohio River. (In 
fact, were rational analysis 
equal to that tusk, probably 
it also would lie equal to the 
task of solving the prototype 
problem and thereby the 
model study Mould be un¬ 
necessary ) How, then, is 
It established that the model 
dofs act like the Ohio 
River? The simplest way to 
answer that pertinent ques¬ 
tion 18 to let It answer itself 
by means of an example. 

One of America’s critical 
flood problems has existed 
along the Coiiemaugh River 
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Oi stance iN HUNoneos i 
The three graphs referred to in the text, showing how the 
model reproduced the 1936 Johnstown flood and the height 
which the same flood would reach in an improved channel 


s tributaries at Johnstown, Penn¬ 
sylvania. The great flood of March, 
1936, was followed by a project aiming 
to increase very materially the capacity 
of the Johnstown channels. The project 
involves deepening the present channels, 
widening them, and, to some extent, 
realigning them. Details have been re¬ 
solved by means of the small-scale model 
shown in an accompanying photograph. 
All horizontal dimensions on this model 
are 1/200 and all vertical dimensions 
are 1/80 of the corresponding prototype 
dimensions. Thus, the model-river is 


relatively deep and steep. Meanwhile, 
the areas enclosed by Im walls represent 
city blocks. Certainly, the model doesn't 
look much like its prototype. How, then, 
IS It established that the model acts like 
Its prototype? 

Consider the accompanying graphs. 
The solid-line curve in each graph rep¬ 
resents a known event: the highest eleva¬ 
tions reached by the water during the 
1936 Johnstown flood. No conj'ecture or 
calculation enters that curve; it is com¬ 
piled from gage heights actually ob¬ 
served and recorded. The dashed-line 
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curves also represent data 
actually observed—but on 
the model, not the proto¬ 
type In each case, there was 
being discharged through 
the model quantities of 
water correspondmg accur¬ 
ately to the quantities which 
deluged Johnstown in 1936. 
The experimenter reasons 
that, were his model acting 
correctly, the dashed and 
solid lines should coincide 
He takes steps to obtain the 
desired coincidence, these 
steps consisting chiefly of 
roughening and smoothing 
operations. His progress 
may be followed through 
the middle and lower 
graphs. The latter he ac¬ 
cepts as satisfactory, and, 
secure in the belief that his 
model IS acting correctly, 
he proceeds to the testing 
of the proposed plans. In¬ 
cidentally, having success¬ 
fully adjusted (or “veri¬ 
fied”) his model, the experi- 
nienler's worries are largely 
over Figuratively speaking, 
the testing of plans involves 
only the turning of a crank 
on a machine which it has 
taken months to build, calib¬ 
rate, and adjust. 

(As a matter of interest, 
not strictly pertinent to the 
discussion of verification, 
there is plotted on the lower 
graph data indicating the 
effectiveness of the improve¬ 
ment plans. This curve rep¬ 
resents the crest of a flood 
identical to the one of 1936 but occurring 
in a channel like the one proposed.) 


scale model is a very practical instru¬ 
ment. That IS, it is designed and ad¬ 
justed so as to aid in solving a specific 
problem—such as the flood situation at 
Johnstown. It contributes only in rela¬ 
tively minor,degree to the advancement 
of abstract science. It is, in fact, only 
a semi-scientific instrument. That being 
the case, it is found not in institutions 
devoted to the development of funda- 



Model analysis of a spill¬ 
way problem. The object of 
the engineers was to reduce 
water velocities and eUmi- 
nate dangerons erosion be¬ 
low the dam. At the left, 
velocity was high and scour 
to hod at to cause much 
erosion. The model was 
then modified to produce 
lower velocity {right). Re¬ 
sult was negligible erosion 














142 


SCIENTIFIC AMERICAN 


SEPTEMBER • 1939 


mental truths, but rather in agencies 
charged with the prompt accomplish¬ 
ment of real projects. Thus, the Bureau 
of Reclamation maintains a model- 
analysis laboratory at Denver, and the 
TVA maintains one at Norris. The 
Corps of Engmeers of the Array, charged 
as It is with the improvement and con¬ 
trol of most American rivers and har¬ 
bors, conducts model analyses in various 
laboratories, the largest of which is the 
U. S. Waterways Experiment Station, 
at Vicksburg, Mississippi. The photo¬ 
graphs and figures accurapaiiying this 
discussion relate to the latter laboratory. 
A further glance at its current opera¬ 
tions will afford examples of most types 
of problems to which model-analyses are 
applicable. 

Man constructs dams across rivers 
with various purposes in view to regu¬ 
late the stream flow m the inteiests of 
navigation or flood control; to concen¬ 
trate head in the interests of powei 
development; to conserve water in the 
interests of irrigation Conduits and 
spillways frequently present perplexing 
problems, among which are the jirecau- 
lions to be taken to prevent dangerous 
erosion. The danger of erosion arises 
from the discharge at high velocities of 
water through conduits or over spill¬ 
ways. The problem is to reduce these 
velocities before the water reaches the 
soft materials of the river valley. In 
such case, the model-method of analysis 


is easily and directly applicable. To 
describe by illustration, consider two of 
the photographs on page 141 that have 
to do with a model of the spillway for 
the Great Salt Plains Dam, about to be 
constructed on a tributary of the Ar¬ 
kansas River. One of the photographs 
shows the high-velocity discharge onto 
the erodible material; the other shows 
the results of provisions for the “still¬ 
ing” of the high velocities Relatively 
speaking, the erosion has been made 
negligible. 

I N their natural states, few rivers are 
Hiisieptible of economic navigation 
Most of them must be “improved”, that 
is, made deepei Theie aie several meth¬ 
ods of inipioving riveis foi navigation 
by canalization, as on the Ohio and the 
upper Mississippi; by incieasing the 
c riticul or low-water flow, as on the Mis 
soiiri; by “open-river” works, as on the 
Mississippi below St. Louis 

Description of the ojien-river method 
of improvement involves consideration 
of the elements of an alluvial river Such 
a stream consists of long, relatively deep 
liools, these extending along the concave 
sides of the river bends Between suc¬ 
cessive pools are short, relatively high, 
“crossing” bars In effect, the river is a 
senes of flat, deep reservoirs, or pools, 
the water from one reservoir spilling 
into its downstream neighbor over the 
steep, shallow, crossing bar. Thus, the 


situation facing the navigator is this: 
through perhaps 95 percent of his 
course he is in a channel having several 
times the depth his vessel requires; but, 
through the remaining 5 percent of the 
course he is crossing over bars where 
the depths very likely are less than he 
desires. The object of opcn-river regula¬ 
tion is to provide such training works as 
will cause the river to erode deeper 
channels over its crossing bars. In such 
a case the method of model-analyses 
fills an especially gicat need. 

Man attacks his flood problems in 
vaiiuus ways, by impounding the excess 
waters and releasing them only when 
they will do little or no damage, by 
iiicieasing the lapacity of the river chan¬ 
nels; by constructing levees which ex- 
elude the watei from restricted aieas. 
The small-scale model is a valuable tool, 
both in enabling the engineer to select 
the method of jirotection best adapted 
to the situation at hand, and in aiding 
him to develop details of design aftci 
the method has been selected. Two more 
of the photographs show the model 
reproduction of a bridge at Johnstown, 
one illustrating flood conditions at 
12:30 A.M., March 18, 1930, while the 
other presents the improved channel tak¬ 
ing all the flood water. Business in 
town goes on as usual 

The unfavorable deal which Nature 
jirovides in connection with its i ivers is 
repeated in connection with its harbors. 
The tides, the ocean currents, the waves, 
and the bed materials blend together to 
form a phenomenon which man perceives 
clearly only in its resultant form In the 
face of such complexity, the small-siule 
model IS of only limited reliability, bill 
so difficult are the problems that the aid 
provided by a model, even of limited 
reliability, frequently is valuable 
Thus, in the manner indicated by the 
examples cited, the profession of hy¬ 
draulic engineering marches on, its 
progress over many of its most difficult 
obstacles being lighted by data from 
small-scale modej experiments. One 
ran say the same thing in another way: 
the baffling complexity with which 
Nature endows flowing water has found 
—to some extent, at least— its coni- 
itensation in the development of the 
small-scale model. 
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Above: Waves impinging 
on a model of a break¬ 
water. Such waves as these 
must not enter the harbor 


In the Johnstown model: a 
bridge past which flows 
the equivalent of the 1936 
flood. At the left is the con¬ 
dition as it was and at right 
is shown the lower sUge 
heights of the great flood 
with the improved channel 




No More Blown Patterns 


A SHOT-GUN shell recently an¬ 
nounced, which will eliminate 
blown patterns, means much to 
trap and sheet shooters. Blown pat¬ 
terns-—shotgun patterns with “holes” m 
them -have been a flaw m the art of 
ammunition making known to all manu¬ 
facturers; and no amount of painstaking 
work on the part of the most skilled 
gunsmiths can eliminate the five to ten 
patterns out of every 100, made with 
conventional shells, which unaccount¬ 
ably are much more widely scattered or 
“blown” than the otliers. 

In the ordinary trap load, for example, 
90 shells out of every 100 would put 
00 to 80 percent of their pellets into a 
30-itich circle at 40 yards. But the re¬ 
maining 10 shells would all be below 
60 jiercent And three or four of these 
would scatter their pellets so widely 
that barely more than 30 percent of the 
shot charge would get into a 30-ineh 
circle at 40 yards. Even with the best 
of gun pointing, it is obviously .sheer 
luck whether, with such a pattcin, the 
clay target is struck by some of the 


Top Wad in Shot-Gun Shell is the Villain That 
Causes Them . . . Elimination of Wad by a New 
Crimped Shell End . . . Unimpeded Shot Charge 


pellets or whether it flies blithely 
through one of the numerous holes. 

Thousands of patterns have proved 
that the top wad is the villain in this 
story. With the top wad ahead of it, 
the, shot eharge rushes from the muzzle 
at aliout 1200 feet per second The ter¬ 
rific resistaiH e of the air on the flat sur¬ 
face of the top wad at this velocity 
checks Its Hi>eed and causes it to get in 
the way of the shot. Most of the time 
It slides along the outside of the shot 
charge or is flipped entirely out of the 


lUJ 

Above: Shot-gun shell at right is 
of conventional type in which the 
top wad causes occasional 


way and does little damage. But, about 
ten times out of every one hundred, the 
top wad obstructs the column of shot, 
and a blown pattern results. 

Shells with the new Remington Crimp 
avoid this eflect, because they contain 
no top wad to get in the way of the shot 
column. They have exactly the same 
contents as are used in ordinary-crimp 
loads at present. To provide means of 
load identification and to waterproof the 
shell, a waxed paper disk only three 
one-thousandths of an inch thick is 
pasted to the crimp closure. On firing, 
the shot charge pushes the top open and 
breaks the disk into six pieces These 
remain affixed to the shell body. Hence, 
from the very beginning, the shot charge 
IS completely unobstructed m its flight 
toward the target, and produces a blow- 
proof pattern. 


■ ^ 

blown patterns. Other 
three shells show steps in 
folding and scaling the 
, crimp of the new shell 



I described. Lower right: 1 


1 ' , 

1 The spark photograph 1 

1 / 


shows how the top wad 

1 ■ / 

\ / 

breaks up the shot charge. 



resulting in a blown pattern 
such as shown at the right. Lower 
left; Another spark picture reveals 
the continuous shot charge coming 
from the new type shell. Such a 
charge produced pattern at loft 
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Up IN THE Am 
FOR A Hobby 

Half a Pound of Power . . . Avocation 
Makes Big Business . . . Inexpensive 
Midget Motors by Mass Production 


The illuatration above, taken at a recent meet, thowa 
one of the competing planea an inatant after leaving 
the Btorting table. It haa atarted from a atandatill 
under ita own power. Below. A Syncro 
Ace Special, leaa than five inchea high 


By L. B 



T iny gnanlme engines with an aver¬ 
age weight of only six ounces, a 
height of four inches, and a horse¬ 
power rating of one sixth are furnish¬ 
ing the motive power for proportionately 
small airplanes which have made re¬ 
markable endurance, distance, and alti¬ 
tude flights. The engines form the basis 
of a hobby which is daily attracting new 
recruits of all ages to the ranks of the 
gas-powered model-plane enthusiasts. It 
has been estimated that there are more 
than a thousand clubs in the United 
States in which membership is exclu¬ 
sively confined te those model-plane 
flyers whose ships are gasoline powered. 
Doctors, lawyers, business men; all pro¬ 
fessions and crafts are represented in 
the ranks. They have taken the small 
plane from the classification of a boy’s 
plaything and made it the foundation 
of a serious pursuit which helps to pay 
weekly wages in hundreds of retail 
hobby stores, in the factories where mo¬ 
tors are manufactured, and in shops 
where plane equipment and materials 
are produced. 

The hobby offers triple fun. First is 
the pleasure of building the planes and 


second the thrill of seeing them fly. 
The flights give a sense of adventure, 
and many an altitude record or trans 
oceanic hop has been made vicariously 
More important, though, is the very real 
loy of competition; flying the plane in 
one of the frequent inter-club or intra- 
club meets. Each “aviator” keeps fore¬ 
most in his mind the hope that his plane 
will someday establish an official record 
which will serve as a goal for the thou¬ 
sands of other model-plane enthusiasts 
throughout the country. 

The reason for the recent increase in 
interest in gasoline powered model air¬ 
planes is not hard to find. The story is 
the familiar one of mass production 
making available a quantity of some 
product at a price within the means of 
all interested. The gasoline motors on 
the earliest model airplanes represented 
hours of careful planning and work. 
They were beyond the average model 
fan who had neither the equipment, 
skill, time, nor money necessary for 
their construction. But modern shop 
practice has changed the whole picture 
in favor of those who would fly gasoline- 
powered planes, but who for one rea¬ 
son or another cannot design and con¬ 
struct a suitable engine. 

T he modern little power plants that 
are constantly setting new model 
records are carefully engineered work¬ 
ing miniatures of those two-cycle gaso¬ 
line engines commonly used for out¬ 
board motors, small water pumps, power 
lawn mowers, and so on. There are many 
manufacturers who offer a variety of 
designs and hence there is a wide price 
range from which to select. Partially as¬ 
sembled engine kits, requiring only a 
screw-driver for complete assembly, 
at about $5 is the minimum. Complete 
motors with batteries, coil, tank, and 
accessories are priced up to 922. The 
motors are rated at from 1/7 to 1/2 
horsepower although they are only 
three or four inches high and weigh but 


. POPE 


a fraction of a pound when installed. 

To arrive at a clearer idea of what a 
model-plane motor really is. 16 typical 
examples were selected and their 
charactenstiis averaged The results 
give a hypothetical motor weighing six 
ounces, slightly less than four inches 
high, with a horsepower rating of 1/6 
at 8000 revolutions per minute. The bore 
and stroke are each 3/4 inch. (Of the 
motors used to obtain these average 
figures only five had equal stroke and 
bore dimensions ) It would cost $13.64 
to buy this imaginary composite motor, 
an average figure which represents the 
I ost of the model power plant, ready to 
be put into a plane and run 

Since this composite and average mo¬ 
tor IS only four inches high, the com¬ 
ponent parts are tiny indeed, yet 
standard machine shop practice is fol¬ 
lowed in the manufacture of all the vari¬ 
ous small parts. Most of the crankcases 
are die cast. Cylinders and pistons are 
usually machined from the solid, then 
hardened, ground, and lapped to fit. 
The pistons are smooth wall or with one 
or two piston rings Connecting rods 
may be die cast or steel drop forgings, 
with hardened and lapped bearing sur¬ 
faces The crankshaft, drop forged 
or machined, hag usually only one solid 
bearing area. (Some manufacturers 
advertise ball bearings at slight addi- 
tio'tial cost.) At one end of the crank¬ 
shaft is the connecting rod and the 
counter-balanced crank; the propeller 
is on the hub at the other end. Between 
the two is the bearing, an inch or two 
long, of bronxe or steel. A balanced 
flywheel, grooved for rope starting, is 
sometimes used on the 1/5- and 1/4- 
horsepower motors. 

A glance through the advertising 
literature of model engines will reveal 
such phrases as chrome-molybdenum 
crmikehaft; tool-steel crankshaft; cad¬ 
mium-plated head; aluminum piston; 
micrometer needle valve; bronze bear¬ 
ings; transparent gas taidt; or perhaps 
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the maker will stress the fact that his 
particular model may be run either up¬ 
right or inverted, a fact which might 
influence the model builder who has 
ideas for motor cowling. Thus does com¬ 
petition in this field, as in many other 
fields, work for tlie benefit of the con¬ 
sumer. In order to attract the public, 
each manufacturer constantly strives to 
improve his product. 

The fuel system of these model-plane 
motors includes a gas tank, a needle- 
valve, and an intake manifold. The tank 
may be of metal or some transparent 
material and is supported in back of 
or under the cylinder. It holds only 
a few ounces, as very little gas is re¬ 
quired for the motors. The fuel is usu¬ 
ally a mixture of gasoline and motor oil 
(S. A. E. No. 70) in the proportion of 
four parts to one. The fuel passes by 
suction through the needle valve ami 
into the crankcase, where the oil lubri¬ 
cates the main bearing and other mov¬ 
ing parts, and then into the combustion 
chamber where it is burned. 

The eleotrical circuit of the motor 
includes batteries, coil, condenser, con¬ 
tact points, and a spark plug. Small 
flashlight dry cells are used to supply 
the necessary three volts The coil and 
condenser together weigh only two or 
three ounces and furnish the hot spark 
which ignites the gas The contact 
points arc on the driveshaft directly 
behind the propeller and make contact 
once every icvoliition Spark advance 
or letard, as may be necessary foi propel 
operation of the motor, is accomplished 
by moving a lever located behind the 
hub. The lever shifts the ignition points 
forward or backward to make earlier 
or later contact. The spark plugs are 
made by several manufacturers, but are 
of standard sizes about one inch high 
and with 3/8-24 or 1/4-32 threads. 

The planes which carry and are 
powered by these small engines usually 
are the results of hours of labor on the 

At the right, an Ohlsson motor 
showing how the coil and con 
denser are connected Belotc • A 
Syncro motor with the gas tank as 
part of the streamlined crankcase 
assembly. Below, right; The baby 
Cyclone motor has a remote control 
throttle and a rotary intake valve 




Photosrsph by Jscob Oesehin 

Details of plane construction. The large dry 
cells shown on the ground serve merely as an 
engine starting aid and are detached before flight 


part of the owner. They may 
bo bought c.omplete or in con¬ 
struction kits, but frequentl) 
they are the embodiment of 
the hobbyist’s own ideas and 
the result of much personal 
experience. 

With many different 
and shapes of gasoline- 
l>owered model planes, some 
sort of regulations must ex¬ 
ist in order to run competi¬ 
tions on a fair basis Thus 
the National Aeronautic As- 
.sociation. Model Division, has 
established contest classifi¬ 
cations, and rules governing 
them, for all model planes 
including gas-powered types. 

The, models arc classified 
according to the area of their 
supporting surfaces, most 
gas-powered models are in “E” class 
with an area of more than .300 square 
inches. All regulations are kept in mind 
while the plane is building, otherwise 
it will not be licensed and qualifled for 
officially sanctioned meets. There are 
regulations governing minimum and 
maximum weight, cross-sectional area 
of fuselages, and wheel size. The land¬ 
ing gear must be demonstrated to be 
strong enough to support the plane when 
gliding to a landing from a height of 
four feet, without damage and without 
nosing over 

T he serious and adult nature of the 
hobby 18 shown by the official classi¬ 
fication of contestants No one under 16 
vears of age may compete without spe- 
(lal permission and supervision 
Records made by model planes are not 



official until they have been accepted 
by the Contest Board of the National 
Aeronautic Association. Official recog¬ 
nition 18 given to duration records only. 
All official records must be made in 
sanctioned meets or under specific direc¬ 
tion of the Contest Board of the N. A. A 
New records must exceed the old ones 
by 2 percent in order to qualify for 
recognition. 

Official contest flights are made by 
allowing an engine run of 20 seconds, 
the time being limited by either a 
mechanical flight timer or by fuel 
mea.surement8. In that time the plane 
must take off from a standstill and climb 
as far as possible. After the motor stops, 
the plane glides to the ground. The 
flight duration is timed from the instant 
the wheels leave the ground or starting 
table until they hit the ground. An in¬ 
dication of what these little planes can 
do IS the winning time of a recent meet. 
First place was won by a flight lasting 
20 minutes and 20 seconds. This means 
that the plane was so nicely trimmed 
that It soared in the air without any 
power for exactly twenty minutes 
Other non-compctitive and nnn-official 
flights without the 20-8econd motor run 
limitation have been made which lasted 
more than two and a half hours. A well- 
designed gas-powered model plane may 
cover .30 airline miles and soar to a 
height of more than 10,000 feet. 

The surest way to antagonize any de¬ 
votee of this universal hobby is to refer 
to his ship as a “toy plane,” for they can¬ 
not truthfully be called toys in any sense 
of the word. The gas-powered model 
plane enthusiasts are a hard working 
and serious lot. 

• 

For those readers who want to ob¬ 
tain more specific information on 
this interesting hobby, arid further de¬ 
tails of planes, motors, and etjuipmerU, a 
list of manufacturers and dealers will 
be sent on request. Please enclose a 
stamped envelope.—The Editor. 




A Remarkable Triple Star 


E veryone knows that hundreds 
of double stars have been detected 
by the spectroscope. As the stars 
move in their orbits, they sometimes 
approach us, and again recede, and the 
positions of their spectral lines shift 
accordingly. By following these changes, 
we can find the period of revolution in 
the orbit; but to work out its size is not 
so easy. If the orbit is turned edgewise 
toward us, the motion at certain points 
will be directed straight toward the 
Earth or away from it, and the spectro¬ 
scopic observations will reveal the true 
speed. But if the orbit is tilted at some 
other angle, there will be no point on it 
at which the motion is in our direct line. 
Even at best, a large part of it will be 
sidewise, and only a fraction (in techni¬ 
cal phrase, a component) of the velocity 
will be in the right direction to shift 
the spectral lines. In the extreme case 
when the orbit-plane was squarely at 
right angles to our line of view, there 
would be no change in the distance, and 
no Doppler effect, however rapid the 
actual motion. 

It follows that spectroscopic ob.scrva- 
tions can give us only minimum values 
for the real speed, and the real size of 
the orbit But this is not all, the two 
stars of the pair, os Newton showed long 
ago, will move around their center of 
gravity, keeping on opposite sides of il, 
in orbits of the same shape, but different 
sizes. The more massive star will have 
the smaller orbit, and move slower. 

With two stars of about the same 
brightness, both spectra will be visible 
on the plates—one shifted to the red 
when the other is displaced to the violet 
—so that the dark lines appear double, 
and considerably “washed out” by the 
superposition of the continuous spectrum 
of the other star. In such a case we can 
find the distance of each star from the 
center of gravity and their distance from 
one another — still subject to an un¬ 
known correction for the orbital in¬ 
clination. 

It 18 only when the two stars eclipse 
one another that all uncertainty can be 
removed. In this case the inclination can 
be found, the true distance of the stars, 
and also their actual diameters and their 
masses There are about 30 systems for 
which this full information is available. 
Almost all these stars are larger and 
brighter than the Sun—for the fairly 
obvious reason that bright stars can be 
seen at great distances, and have an 
enormously better chance of getting into 
our observing lists than those which 
shine feebly. 


How the Spectroscope, Working on a Star 
Whose Secrets the Telescope Does not Reveal, 
Affords a Striking Abundance of Detailed Facts 

By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Deparimenl of Astronomy and Director of the Ob> 

Wilson Observatory of the Carnesle Institution of Washlnston 


They are mostly hot white stars too - 
and again the reason is intelligible. A 
white star gives out a great deal of light 
per square mile. If it has a fainter com¬ 
panion of different color and tempera¬ 
ture, this will be redder, and have a 
lower surface brightness, so that, though 
fainter, it may be as large in diameter, 
or evfii larger than iis primary. This 
obviously sets the stage for a eonspicuoiis 
eclipse, if only the inclination of the 
orbit IS favorable. But if a bright red 
star has a fainter white companion, the 
latter will be of very much smallei 
diameter. If it comes in front of its big 
associate, it will obscure so small a part 
of Its light that the change is most un¬ 
likely to be detected; and when it goes 
behind, only its own light a small per¬ 
centage of the total for the pair—is rut 
off. Hence, even if eclipses occur, they 
are likely to escape observation, unless 
conditions are unusually favorable The 
remarkable system Zeta Aungae. in 
which the big red star is more than 20 
times the diameter of its white com¬ 
panion, is one of these exceptional cases 

B ut if there is a pair of stars of 
nearly equal size and brightness, 
the chance that they will eclipse one 
another depends only on the orbit’s being 
nearly edgewise to us, and it should 
make no difference whether the stars 
are white or red. We actually find many 
such pairs of white stars, and plenty of 
yellow and reddish ones too—but the 
latter are all dwarf stars of about the 
size and brightness of the Sun, or 
smaller. 

But eclipsing pairs in which both com¬ 
ponents are giant stars of low density 
are very rare. This suggests that it must 
be decidedly unusual to find a double 
star composed of two red or yellow 
giants, and among the far wider pairs, 
which are resolvable with the telescope, 
this IS the case. Occasionally we find a 
pair, such as Gamma Leonis, in which 
the two are of about the same brightness 
and color. But the great majority of 
doubles among the giant stars have com¬ 
panions much fainter than themselves. 


and usually “earlier” in spectral type 
and whiter in color. 

The same thing is found among spec¬ 
troscopic binaries There are very few 
giant stars which show double lines, and 
have companions similar to themselves. 
Capclla is a conspicuous exception, but 
a rare one. Usually only one spectrum 
can be seen and we are left with no 
way of estimating the real size of the 
orbit or the masses of the stars. Once in 
a while, luck favors us. 

For example, the third-magnitude star 
Beta Capncorni—which has a spectrum 
of Class G, like Capelia—was found by 
Campbell in 1899 to show changes in 
radial velocity, which later proved to 
have a period of 1375 days, or 32 years. 
Only one spectrum was visible. An orbit 
was calculated, showing that the dis¬ 
tance of the bright star from the center 
of gravity of the system was 2) times the 
Earth's distance from the Sun (plus the 
allowance for the unknown inclination) 
and the star was tacitly placed on the 
list of those about which we had found 
out all we could. 

But. in 1935, three new spectra were 
taken by Sanford at Mt. Wilson on suc¬ 
cessive nights. These extended farther 
to the violet than the earlier plates, and 
showed the great H and K lines of 
calcium. 

Luylen, to whom the plates had been 
sent, noticed a remarkable thing. The 
H and K lines in a G-type star arc nor¬ 
mally very wide and diffuse and very 
strong. In this star they were weak and 
shallow, with narrow, fairly sharp lines 
in the middle. What is more, the sharp 
H and K lines showed a conspicuous 
displacement in two days, compared 
with the numerous lines of the main 
spectrum. 

Sanford then began to observe the 
star steadily and soon found that these 
calcium lines shifted periodically in a 
period of between eight and nine days. 
It was now evident that this is a triple 
system. The new lines belong to the 
fainter component of the system of four 
years’ period, which is itself double, with 
a period of 8.678 days. It is so much 
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ourlujr The Aetrophyelcel Journal 

Two spertrogromA of Beta Capricorn! (the two-part central area of the Illustration) taken two days apart and adjusted foi 
coincidence of line detail of star A. Strong K lines of calcium seen at the center of the half-tone belong to star R and are 
definitely out of step. The present semi-popular account is based on the paper by Sanford, published in The Astrophysunl 
Journal, ^'olulne 89, No. 3. In that journal the American professional astronomer publishes the official accounts of his 
researches but, since these are written for the scientist, they often are abstruse and Professor Russell explains them here 


fainter than the iirincipat star that tts 
lines would he completely masked by 
the strongei spectrum of the latter, were 
It not that these two lines full in the 
middle of great wide dark lines in the 
othei spectium, which afford a "window” 
through which they cun be observed 
Three silicon lines belonging to the 
fainter star (D) and showing corre¬ 
sponding changes in velocity have also 
been deter ted in a “window” formed by 
the strong cyanogen bund in the G-type 
spectrum of star A. 

The strength of these lines of ionized 
silicon, and the narrowness of the cal¬ 
cium lines, show that star B must be 
much hotter than the first—of Class B8 
—like Algol. A spectrum extending to 

3200 III the ultra-violet shows that, in 
this region, the light of star B is con¬ 
siderably stronger, in comparison with 
that of star A. This is as might be ex¬ 
pected. 

No lines belonging to the third body 
C have been detected. It must be consid¬ 
erably fainter than the second. 

If this interpretation is correct, the 
velocity of the center of gravity .of the 
close pair, BC, should show changes in 
the four-year period, always opposite in 
direction to those of star A, so that when 
plotted they should show a curve of the 
same shape, but upside down. Sanford’s 
observations have now been continued 
over almost a whole period and they 
show conclusively that this is the case 
The proof that we have here a triple 
system is thus completed. 

The observations of the wide pair now 
cover 40 years, and make it possible to 


find an accurate period, 1374 days The 
orbit has a considerable eccentricity 
(0.42). The minimum value for the di»- 
lance of star A from the center of gravity 
(on the assumption that we see the orbit 
edgewise) is 395,000,000 kilometers or 
2.65 times the Earth’s distance from the 
Sun. The pair B + C is on the other 
side, at a distance of 360,000,000 kilo¬ 
meters (2 41 astronomical units) The 
size of the relative orbit comes out there¬ 
fore nearly that of Jupiter's orbit alsmt 
the Sun. As the period is only one third 
of Jupiter’s, the masses must be much 
greater than the Sun’s. They come out 
4.35 times the Sun for star A, and 4.77 
for B and C combined. 

(If the inclination of the orbit plane 
IS {. the distance given above must be 
multiplied by cosec i and the masses by 
cosec’ i. For example, if i = 60°, the dis¬ 
tance of the star comes out 6 0 astro¬ 
nomical units and the masses 6 7 and 7.3 
times the Sun’s.) 

The orbit of B about the center of 
the pair BC is moderately eccentric 
(e = 0.36 but is small, with a radius of 
4,200,000 km. if it is seen edgewise ) It 
can be shown from this that star C is, 
in all probability, of small mass. 

Working, as an illustration, on the 
assumption that the inclination of the 
larger orbit is 90°, we have the combined 
mass of BC 4.77 times the Sun’s. For 
this mass, and a period of 8.68 days, 
the distance of the components can be 
calculated and comes out 21,200,000 km. 
If the inclination in the small orbit is 
taken to be 90°, C is found to be 17,000,- 
000 km. from the center of gravity—4.05 


times as far uway as B, so that the mass 
of B IS 4.05 times that of C, which makes 
the masses 3 93 and 0 95 times the .Sun’s. 
With different assumptions regarding 
the inclinations, different icsults would 
be reached; but, unless we assume that 
the orbit of the wide puir is seen almost 
edgewise, and that of the close puir at 
a small angle, the mass of L always 
comes out small eoinpared with B. 

T his accounts lor the failure of its 
spectrum to appear, for by the well 
known relation the luminosity of a star 
vanes about as the cube of it.s mass 
(Recent work indicates that the 3.3 
powei IS a better approximation.) On 
this basis, if R is four tunes as massive 
as C, it should be a hundred times as 
bright. 

Comparing A and R, on the assump¬ 
tion already made, we find that the latter 
has a ma.ss 90 percent as great and 
should give 70 percent as much light. It 
appears to be consideiably fainter than 
this; but a moderate and wholly per¬ 
missible alternative in our assumption 
about the inclinations of the two orbits 
would lead to complete accordance The 
only hope of clearing up this uncertainty 
lies in the possibility that one or other 
orbit is so nearly edgewise that eclipses 
occur For AB this would demand an 
inclination so very near to 90° as to be 
highly improbable; for BC the chances 
are rather better, but the light of A 
would drown out the variation so that 
very precise observations would be 
needed.- -Princeton University Observa¬ 
tory, June 14,1939. 





Secrets of Life s Colors 


Chlorophyll, Key Substance of Life, Mysteriously 
Concentrates and Stores the Sun’s Energy . . . 
Gives Promise of Vast Resources to Industry 

By BARCLAY MOON NEWMAN 


C OLORS arc clues to life’s most 
fascinating mysteries. Gieen, red, 
and yellow the most meaning¬ 
ful life-colors — are guiding scientists 
through regions in which Nature, by 
the changing beauty of light waves, sig¬ 
nals the locations of treasure caches. 

Many of these treasures are turning 
out to have immediate cash value. Many 
are discoveries which promise other 
stores of knowledge that will stimulate 
civilized progress and some day will alter 
the modes of man’s existence. 

Plant green, the pigment chlorophyll, 
seems to be leading man toward great 
manufacturing secrets and the ultimate 
production of both fuels and raw mate¬ 
rials as well as foods in almost un¬ 
limited quantities. Experiments are be¬ 
ginning to teach man the mechanisms of 
energy uje and fuel production in green 
plants. Many of the details are already 
known. When many more are known, 
then foods, raw materials, and fuels will 
be almost as cheap as air and water and 
sunlight. B'.ven now, chlorophyll has 
practical value. In this country each year 
thousands of pounds, extracted from 
leaves, are used to color foods, soaps, 
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and candles. To medical science, chloro¬ 
phyll is of inestimable, immediate sig¬ 
nificance. The architecture of its big 
molecules is amazingly similar to the 
architecture of the molecule that runs 
red in blood. 

Green, the prime pigment of the plant 
world, is most intimately related to red, 
the prime pigment of the world of ani¬ 
mals and men. Study of the one is in¬ 
structive in the study of the other. In 
1931, Hans Fischer, great student of 
chlorophyll, received a Nobel award for 
his brilliant synthesis of hematin, the 
red of animal blood corpuscles. And 
today the physician is richer in under¬ 
standing and saves more lives because 
investigations of green have promoted 
successful investigations of red—and of 
diseases wherein the phenomena of 


animal red are abnormal and puzzling. 

Yellow IS as widespread and as im¬ 
portant as green, though masked by the 
chlorophyll of vegetation. A light filter 
which absorbs most of the green rays 
from chlorophyll but permits the pas¬ 
sage of other light has been devised by 
the Eastman Kodak Company. A green 
field or a green forest observed through 
this filter is a fiery yellow admixed with 
orange and some slight red. For in every 
green plant cell there are yellows and 
yellow tinged with orange and red. 
When aviators, intent on dropping 
bombs, observe the landscape through 
this special light filter, the green of 
vegetation looks fiery yellow—but the 
green paint of camouflage still is green, 
and there is no yellow. Because of this 
difference between greens—a subtle dif- 
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ference made evident by the filter—and 
because of the presence of hidden yellow 
in the one case and not in the other, the 
bombers know where to loose their de¬ 
struction. This application of pure 
science is practical—and of immediate 
value—if you call war practical and 
bombing valuable. 

Definitely practical and definitely of 
inestimably great immediate value are 
science’s new facts concerning these 
yellow pigments. For, chief among plant 
yellows are the carotenoids—source of 
the millions of dollars annually spent 
to obtain vitamin A, the essential nu¬ 
trient derived from carotenoids. And 
who can put a price on the vitality and 
health that medical science has brought 
us through Its increasing understanding 
of carotenoids and vitamin A? Certain 
internationally famed experts, besides, 
are convinced that vitamin A is one fac¬ 
tor in the problem of lengthening the 
span of human life. 

The value of carotenoids to the plant 
IS still unknown, but their occurrence is 
related to rapid growth and high ac¬ 
tivity, as in the green leaf, where photo¬ 
synthesis IS under way Green chloro 
phyll IS never found unaccompanied by 
these mysterious compounds. Probably 
tlieir secrets are bound up with the prob¬ 
lem of photosynthesis—where chloro¬ 
phyll has a role of predominant sig¬ 
nificance 

Green is spread extensively over the 
eaith This abundance is a sign that 
the greenness of the chief plant pigment, 
chlorophyll, is indispensable to prac¬ 
tically every form of life on this planet. 
Chlorophyll is an indispensable promo¬ 
ter of the transmutation of solar energy 
into the energy of life activities. Without 
It, there would be no food, no coal, no 
oil, and no men An enlightening and 
fascinating quiz is to ask a succession 
of questions tracing back to the origin 
—the Sun—the energy in the various 
prominent items of our dietary, fuel, and 
raw material economies. 

P HOTOSYNTHESIS—the synthesis 
in plants of sugars and other nu¬ 
trients by the use of sunlight, is almost 
uniquely interesting as a chemical prob¬ 
lem—and almost uniquely complex, too. 
In this process, the living tissue of the 
plant absorbs molecules of water from 
the soil or perhaps a watery habitat. 
Rays of light energy plunge in from the 
Sun. The plant uses green chlorophyll 
to deal with these rays. That is, chloro¬ 
phyll somehow manages to concentrate 
thpir energy and to store it—probably 
by stimulating the reaction of water 
molecule with carbon dioxide molecule. 
The reaction of these molecules results 
in the formation of sugar and starch, 
which are energy-rich molecules. Oxygen 
is a hy-product poured out into the air— 
and later hedbmes the very breath of 
9very creature. If it were not for photo¬ 
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synthesis, the quantity of oxygen in air 
would gradually diminish and, so runs 
the evidence, life would vanish almost 
entirely. 

After photosynthesis, by intricate 
steps sugar is made to yield a vast list 
of materials needed by life. Thus, from 
sugar, by fermentation in the plant cells, 
alcohol is made, and afterward par¬ 
ticipates vitally in the chemical reactions 
whose sum is life. Sugar likewise is the 
raw material for making glycerine, oils, 
fats, proteins, vitamins, pigments— 
green, red, and yellow. All these sub¬ 
stances are manufactured with impres- 



WATER (from SOIL) 

Oourtcir Oalltta XQtrsnM Book Oo 


The green plant cell takes in carbon 
dioxide and water and, with the aid 
of chlorophyll (in tiny chloroplast 
bodies) combines them to make sug¬ 
ar and starch. By-product: oxygen 
sive efficiency out of the prime product 
of photosynthesis' sugar, whose energy 
came from the Sun and whose atoms 
once were water and gaseous carbon 
dioxide. Photosynthesis is the world’s 
most efficient process 

Investigation shows that there are, m 
fact, two greens, having very nearly the 
same architecture of molecule- chloro¬ 
phyll a and chlorophyll b. When ex¬ 
tracted and crystallized, a is blue black; 
in alcoholic solution it is greenish blue. 
The solid crystal of b is green black; 
it dissolves in alcohol to a beautiful 
pure green. Readily a is changed into 
b by delicately taking away two atoms 
of hydrogen and replacing them with 
an atom of oxygen. The life scientist 
notes that they are always together in 
any green plant cell; each is an essential 
cog in the machinery of photosynthesis. 

Each chlorophyll molecule is a web 
of carbon, hydrogen, oxygen, and nitro¬ 
gen atoms, with an atom of the metal, 
magnesium, as a centerpiece and chief 
feature, when the molecule is taking 
part in photosynthesis. 

The red hematin structure is also a 
web of carbon, hydrogen, oxygen, and 
nitrogen atoms, but with an atom of tlie 
metal iron as a centerpiece and chief 
feature, when the molecule ia taking 
part in the transport of oxygen in living 
things. 

To ferry oxygen is the destiny of the 
hematin architecture. That it makes 
blood red is a mere happy signal of 
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Nature—not always so eager to help man 
by arresting signals. The disk-like blood 
corpuscle is red because its activity is 
the transport of oxygen, and this activity 
calls for hemoglobin—a giant giobin, 
or protein, to which four molecules of 
liematin are hitched 
The pallor of anemia is another sig¬ 
nal, this time of warning, that the body 
needs more non in its blood, iron in the 
form of hematin. 

Where oxygen is plentiful, as m the 
lungs, hemoglobin forms a loose com¬ 
bination with It. Where oxygen is low 
m concentration, as in the tissues deep 
within the body, the oxygen atoms break 
away fiom the hemoglobin and are ab¬ 
sorbed into the tiny laboratories of the 
cells. There the oxygen is used to burn, 
to react with, the fuels and release their 
energy for running the mechanisms of 
life. These fuels were formed originally 
in the plant, by the aid of green chloro¬ 
phyll in photosynthesis, and originally 
their energy was sunlight. All flesh is 
grass, which labors in the sun. 

T he iron atom, central feature of the 
hematin molecule, is empowered to 
attract a molecule of oxygen—two atoms 
—and seize it, holding it in the web until 
the appropriate time of release Thus 
the huge hemoglobin molecule, having 
(our hematin structures attached, can 
hold four molecules of oxygen at a time 
Each red corpuscle, having many hemu 
glohin giants within its delicate fabric, 
run carry many oxygen atoms. The 
transportation of oxygen to the hungry 
cells fai from the lungs is therefore an 
clhcient enterpiise. 

No scientist thinks that the close like¬ 
ness of hematin and chlorophyll is an 
accident One ancient day, when earth- 
life was young and low in type, live sub¬ 
stance realized tlie possibility of ex¬ 
changing an atom of iron for one of 
magnesium in a web like that of green 
ehlorophyll. Oxygen-ferrying was facili¬ 
tated. Red blood, and its possessor, tlie 
higher animal, could later appear on 
earth. 

New discoveries yield striking evi¬ 
dence favoring this theory. Man cannot 
exist without minute quantities of cop¬ 
per and manganese in his system. These 
metallic elements, it has recently been 
found, promote the formation of hemo¬ 
globin m factories located in hone mar¬ 
row. And lately, too, it has been found 
that chlorophyll formation does not take 
place in the leaf in the absence of minute 
quantities of copper and manganese. 

Now color leads us—as it did the 
investigators of the mystery of life—to 
one of the major discoveries of science. 
Throughout all matter that is alive, 
hematin is found—in the bacterium, in 
the towering redwood tree, in the aquatic 
animalcule omeba, in man. 

Why, then, ia not aU living material 
red?- The hematin is present in too low 
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a concentration to cause any color to 
show up 

Nevertheless, the high sensitivity of 
the spectroscope sorts that light waves 
made to pass through live matter and 
invariably finds those wavelengths 
which tell that hematin is definitely 
there, though in proportions almost in¬ 
finitesimal. Still, distributed however 
thinly through vital substance, the hem- 
atin molecules—we now know- -make 
possible a vastly complex mechanism 
of energy use. The hematin web is con¬ 
tinually busy taking oxygen from this 
molecule or that, and ferrying the 
oxygen to other molecules—which then 
react, usually by uniting with the 
oxygen, and so are oxidised, burned to 
release heat or other varieties of energy. 

Thus, one great mystery of life is 
slowly hegiiiniiig to give up some of its 
treasures Oxidation and energy trans¬ 
formations at moderate temperatures 
constitute a secret not only universal in 
living things but also thrilling in promise 
to man. Cold, white light like that of 
the firefly and deep-sea monster will be 
the soft illumination in man’s buildings 
when he solves more problems of the 
most efficient economy in the world—the 
physico-chemical economy of animate 
machinery, which with astounding ease 
stores energy in photosynthesis or re¬ 
leases it in physiological oxidation. 

S OMEWHERE in the rise of animals. 

protoplasm learned to put copper in 
the place earlier occupied by iron in the 
hematin web, and thus made a blue from 
a red. The oxygen ferries--that is, the 
respiratory pigments -of the blood of 
the octopus, the oyster, and the lobstei 
are hemocyanins and not hemoglobins. 
They are blue, not red. 

Other lines of animal evolution used 
the red hematin to make their blood 
pigments and so were able to go higher 
in the scale of life Hemoglobin is four 
times as efficient a carrier of oxygen as 
hemocyanin, and is one of the factors in 
the creation of man out of lower mechan¬ 
isms Yet to this day, copper is somehow 
hound up in the making of hemoglobin 
Yellows outstandingly important to 
life are perhaps most readily seen in 
the carrot --from which these pigments 
were first isolated, and so called carot¬ 
enoids. They arc vital to the plant and 
to man—and were the sole source of 
vitamin A until the eminent biochemist 
Kuhn recently taught chemists how to 
make this vitamin in the test tube. 

In 1831, ruby-red crystals were ex¬ 
tracted from carrot root, and named 
“carotin.” This pigment is now recog¬ 
nized as a mixture of at least three 
closely related chemical structures: 
alpha-, beta% and gamma-carotene. In 
solution, the red changes to the yellow 
typical of dissolved or suspended mole¬ 
cules of carotene—as in a number of 
yellow flowers, m the yolk of the egg, in 


SCIENTIFIC AMERICAN 

the yellow leaf. But not all plant yellow 
IS carotenoid; not all carotenoids are 
yellow. 

A carotenoid is a special chemical 
structure a ring of carbon and hydrogen 
atoms attached to a chain of carbon and 
hydrogen and sometimes oxygen atoms. 
The ring is known as the beta-lonone 
ring, and holds many a secret Chemists 
first knew it as an essential portion of 
many a fragrant molecule, such as those 
in oil of violets. They are surprised to 
find It in pigments, and even more sur¬ 
prised to learn that it is a vital part of 
the structure of vitamin A. 



I’resident Janies B. Conunt, of Har¬ 
vard (right), internationally known 
investigator of rhlorophyll. (At the 
left ■ Dr. Harvey Cushing, surgeon) 

The length of the chain, and the man¬ 
ner in which its atoms are linked, have 
much to do with the color. Yellow is 
predominant among these substances, 
but slight changes m the positions 
linkages—of the atoms and an increase 
in the length of the chain yield orange, 
red, and then even reddish violet and 
veiy rarely dark blue. The red of toma¬ 
toes and of watermelons is, for example, 
a carotenoid—kin of the yellow of yellow 
tomatoes and of green-masked yellow of 
all leaves. Vitamin A, howevei, is color¬ 
less—no one knows why. 

In the backboned animal, any one of 
the three carotenes can act as the fore¬ 
runner of vitamin A. The liver aeems to 
be the site of this transformation, of 
yellow into a colorless molecule. And 
the vertebrate can get no parent sub¬ 
stance for Ins vitamin A—no carotenoid 
—except directly or indirectly from the 
plant which manufactures yellow. The 
lack of vitamin A causes lowered resist¬ 
ance to infection, degeneration of skin 
and mucous membranes, poor vision in 
dim light, weak dry eyes, and ultimate 
blindness. 

Eggs and milk have vitamin A derived 
from the animal’s ration of plant yellow, 
or perhaps of cod-liver oil (added to 
the feed). The cod eats lesser aquatic 
life, which in turn lives directly or indi¬ 
rectly on sea vegetation which has both 


SEPTEMBER • 1939 

green for energy storage and yellow for 
vitamin A. How intricately woven is the 
web of life! Bio-science, medicine, 
chemistry, and eventually even physics 
(through the study of color’s origms) 
will all amazingly benefit from present 
and future investigations of yellow, so 
closely tied up with green and the well¬ 
being of men with red blood. 

The common yellows of fruits, vege¬ 
tables, and flowers are carotenoids, but 
there are other yellows. A yellow 
scarcely yesterday discovered present in 
practically all living tissues, plant or 
aniiual, is vitamin C, or riboflavin, most 
readily obtained from milk, a rich 
soiiice and. iii fact, until recently the 
sole coniniercial source. What r6le this 
vitamin plays in extending the life spun 
of man is unknown, but the mouse and 
the rat definitely live longer when 
plentifully supplied with the nutrient. 
Until recently, riboflavin obtained by a 
laborious process from milk was selling 
at many dollars per gram--and there 
are 454 grams to the pound. Thus impor¬ 
tant did biochemists and medical scien¬ 
tists regard the vitamin. Now, thanks to 
improved production facilities and com¬ 
mercial synthesis, the price has been 
much reduced. 

T his yellow takes us hack to red. 

Like hematin, riboflavin is essential 
to the release and transfer of energy 
within the vast systems of the life mate 
rial. It is beginning to appear that in 
this yellow we have a link between the 
vitamins and the enzymes, which are the 
stimulators and accelerators of chemical 
aitivities within a living thing. Ribo¬ 
flavin, attached to certain huge protein 
architectures, endows them with the 
power to step up the rate of burning and 
energy- and atom-e*change in many 
vital chemical reactions. Hence ribo¬ 
flavin, the yellow, is a companion of and 
co-laborer with hematin, the red, in the 
control of life’s breakdown of fuels. 

The world of life is a world of color. 
And the bio-investigator is finding pro¬ 
found meaning in the play of color. 
The human eye that looks out over this 
world IS struck by a myriad of clues to 
Nature’s deepest and most significant 
secrets. And the very eye sees by grace 
of the pigments that signal so fasci¬ 
natingly. 

Vitamin A, born of yellow, is a part 
of the mechanism of the human retina, 
the light-sensitive photogra|)hic film, as 
well as a part of visual purjlle and other 
visual pigments known to exist, but still 
mysteriously, in the eye’s photosensitive 
film. The red which vitalizes the brain 
and nerves and eye is the offspring of 
green in the leaf. And throughout the 
living mechanism of man, yellow and 
red are speeding the use of the energy 
which green chlorophyll helped store 
during spring and summer. Scientists 
find much profit in such thought. 




What Six Years Did 


In the Design of Large X-ray Equipment, Progress 
Has been Extremely Great in the Past Few Years... 
Hospital X-ray (H]uals$90,000,000Worthof Radium 


A MILLION-VOLT X-ray outfit 

small that it can be housed in ex¬ 
isting hospital buildings, yet so 
powerful that it gives X radiation equiva¬ 
lent to several thousand grams of radium, 
has been built by the General Electric 
Company for the Memorial Hospital in 
New York, where research in the treat¬ 
ment of cancer is being carried on. It 
IS estimated that the radiation from it, 
based on present-day radium costs of 
$2.'i,000 per gram, will be equal to $90,- 
000,000 worth of radium. 

The new tool of medical research was 
built following a long period of study 
with the objectives of reducing the size 
and cost of very high voltage X-ray 
equipment, thus increasing its availabili 
ty to hospitals. The new apparatus can 
be produced and installed for far less 
cost, for example, than the well-known 
800,000-volt units of 1933 which re¬ 
quired a special building to house them 
and their vast array of supporting and 
contributing equipment. The 800,000- 
volt unit needed a building 62 feet long, 
32 feet wide, and 36 feet high, and many 
tons of lead to protect operators and 
patients from the cumulative effects of X 
rays. 


The new equipment consists of a trans¬ 
former of nov<-l and radical design, to¬ 
gether with an X-ray tube built of 11 
sections. Transformer and tube arc con¬ 
tained in a cylindrical steel tank consist¬ 
ing of two sections bolted together. The 
total weight, including 1000 pounds of 
lend for X-ray protection, is 4000 pounds. 



Revealing the filament end of the 
rube and part of control mechanism 



lilie outside steel shield (left) that encloses the tube and colls 



Lowering the 100-coiI transformer 
over the tall and slender X-ray tube 


The transformer operates on three- 
phase, 60-cycle power, and is designed to 
produce 1,000,000 volts peak at three 
milliamperes or more The lube is 
mounted vertically within the transform¬ 
er in the space normally oex-upied by an 
iron core. It is three and one half inches 
in diameter and 56 inches long The glass 
portion IS completely shielded, electro¬ 
statically, for its entire length by the 
surrounding transformer. 

The high tension winding of the trans¬ 
former consists of more than 100 thin, 
flat coils of wire, built like huge pan¬ 
cakes with holes in their centers. These 
are stacked inside the tank. Through the 
center passes the X-ray tube with the 
target end at the bottom and grounded, 
and the hot cathode filament at the top 
Completely enclosing the tube and coils 
is a steel shield which, in effect, becomes 
the core of the transformer, although it 
is on the outside of the coils. 

A nother unusual feature of the 
L equipment is that gas is employed 
as an insulating medium instead of the 
conventional oil. If oil were used in this 
unit, about 12,000 pounds would be 
needed, but only 100 pounds of gas (di- 
chlorodifluoromethane) perform the in¬ 
sulating function 

There are no moving parts. The control 
of the unit is entirely electrical, and the 
enclosure of the million-volt circuit in a 
grounded metal tank eliminates the haz¬ 
ard of electrical shock. 

Applications outside the medical field 
include its use in industry, such as for 
radiographic examination of large steel 
castings five inches and more in thickness. 
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Why THE Earths Magnetisms 


M an has known that the earth is 
a huge magnet almost as long as 
he has known anything about magnets. 
However, scientists have labored and 
speculated in vain for over 300 years 
since that discovery m the attempt 
to find a reason for its magnetism. 
Systematic and careful experiments 
have been made on a scale almost 
greater than any other scientific project. 
Special non-inagnetic wooden ships have 
sailed the oceans charting the Imes of 
force. Explorers have carried delicate 
instruments with them to out-of-the-way 
places to make careful magnetic meas- 

DECLINATION 


The New Elsasser Theory . . . Radioactivity Heats 
Earth’s Interior, Heat Sets up Eddies, Currents 
of Thermoelectricity Flow, Causing Magnetism 

By C. W. SHEPPARD 



Figure 1, Secular variation! of the earth's 
magnetism, as observed at London since 1S40 


ism IS caused by enormous electric cur¬ 
rents. These are estimated to be in the 
neighborhood of a billion amperes. Mea- 
.surements of the distribution of the lines 
of force over the earth’s surface show 
that all but a few percent of these cur¬ 
rents must flow in the earth’s 
interior. The remainder can 
be accounted for by a ring 
of charged particles flowing 
around the earth somewhere 
between the stratosphere and 
the Moon. A fluctuation of 
the earth’s magnetism in step 
with the 11-year period of 
the sunspot activity can be 
traced to this ring, whose 
charge dies slowly away only 
to be replenished by particles 
thrown from the Sun by the 
violent eruptions on its sur¬ 
face during the sunspot max- 


urements. Numerous stations scattered 
over the earth’s surface have watched 
the hourly, daily, and yearly fluctuations 
for many years with extraordinary pa¬ 
tience and precision 

In the light of this extensive experi 
mental work, a recent paper in the 
Physical Review, oflicial publication of 
the American Physical Society, will 
cause great interest among scientists the 
world over. This paper, entitled, “On 
the Origin of the Earth’s Magnetic 
Field,” by Dr. Walter M. Elsasser of the 
California Institute of Technology, has 
cast new light on this old problem and 
possibly pointed the way toward its ulti¬ 
mate solution 

Early theories of the earth’s mag¬ 
netism were based on the assumption 
that the earth is a huge, permanently 
magnetized body Such theories would 
no doubt be very successful if it were 
not for one serious obstacle. The interior 
of the earth is very hot, being at least 
several thousand degrees centigrade, and 
all permanently magnetized bodies lose 
their magnetism when they become hot. 
The only alternative, then, ia to say that 
the earth is a huge electromagnet, not a 
permanent magnet, and that the magnet¬ 


Although a description of 
the fluctuations of the earth’s magnetism 
would fill many pages, its most impor¬ 
tant variations, from a theoretical stand¬ 
point, arc the long-term, or secular, 
variations. Not only does the earth’s 
magnetism change gradually over a few 
centuries under these variations, but also 
the north and south magnetic poles move 
around slowly {Figure 1). Any satis¬ 
factory theory of the earth’s magnetism 


must give a proper explanation of this 
phenomenon. The fact which makes 
scientists scratch their heads the hardest, 
however, is that, although the earth’s 
magnetic poles are near the north and 
.south geographic poles, they do not 
coincide exactly with these geographic 
poles. What ran be the forces at work 
which make the earth’s magnetism tend 
to be parallel with its axis of rotation 
and still allow it to deviate a small 
amount’ 

A LTHOUCtH our information as to 
ahe nature of the earth’s interior is 
somewhat meager, there are good rea¬ 
sons to believe that it is metallic. The 
most important information on the 
earth’s interior is obtained from the be¬ 
havior of earthquake waves. These 
waves are of two kinds, longitudinal and 
transverse. The longitudinal waves vi¬ 
brate m the same direction as that in 
which they travel. Sound waves belong 
to this class. Transverse waves are 
those which vibrate in a direction at 
right angles to that in which they move. 
The waves one obtains on shaking the 
end of a rope are transverse. It is well 
known that liquids will not transmit 
transverse waves. Observations with seis¬ 
mographs at great distances from earth¬ 
quake centers show that there is a large 
core in the center of the earth (its 


EXCLUDED ZONE FOR 
TRANSVERSE mVES 
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bounduy about 1950 miles below the large thermoelectric current would flow, person s: 


a piano stool and holds a 


surface) that does not transmit these To cause such a systematic alternation weight in either hand at a 
transverse waves (Figure 2). Therefore, of temperatures, the new theory supposes If he is now set into motion, I 


ball of molten metal with a thick crust earth. Given such a 
of solid material floating on top just as boilmg-up motion would occur. The skaters make use of this principle in the 

slag floats on the surface of a melting velocity of the longitudinal waves trans- pirouette At the beginning, they rotate 

pot. It is in this easily conducting core mitted by the earth’s core, 
that the electrical currents which keep with other information, shows ^ ^ 
the earth magnetized must flow. that the interior is very plas- ^ ^ 

Attempts to explain this current as tic, being somewhat less vis- _^ ^ 

being due to galvanic effects such as cous than ordinary pitch. \ ^ j 

produce the electrical energy in batteries Thus this boiling motion will _ ---1 

have been unsuccessful, for the currents be fairly rapid. For the neces- /y j ^ I 

which could be produced in this way sary source of heat, small j ^ 

would he much too small Elsasser’s amounts of radioactive mate- . | ] 

theory finds a much better explanation rial in the earth’s interior I /'T'X ^ 1 

in thermoelectric currents. Whenever would be sufficient. This tur- | / j/N 

two metals are joined together, there is bulence, or convection as it is i Vr 1 

a tendency for a current to flow from one called, is the same thing as I I 

to the other This tendency is propor can be seen in the air above a ^ | | ^ | 

tioiial to the temperature of the junction heater or in a saucepan on I i j 

and depends on two quantities called the the stove This convection | I 


i source of heat at the center of the slowly unless he draws the weights 


:, he will speed up Figure 
use of this principle in the 


lermoelectric currents. Whenever would be sufficient. This tur- 
netals are joined together, there is bulence, or convection as it is 
iency for a current to flow from one called, is the same thing as 
e other This tendency is propor can be seen in the air above a 
1 to the temperature of the junction heater or in a saucepan on 
leperids on two quantities called the the stove This convection 
loelectric constants of the metals, will break up into eddies 


Unfortunately, it is impossible to meas- which rotate about an axis 

ure a current without making a closed pointing radially outward 

circuit. Therefore, one must have at from the center, and the aver- 

leust two junctions Then, however, the age motion will be in the 

tendency for currents to flow at one June- direction of this axis. Thus 

tion is just balanced by the reverse ten- at the centers of these eddies 

dency at the other But, if the tempera- large quantities of hot mate- 

tures of the junctions are different tlie rial will be brought up from 

effects no longer neutralize and a current the interior and cause tern- 

flows (Figure .3, top). This principle is perature variations. If then 

used in thermocouples, which have a these temperature variations a 
wide application in measuring high tem- with variations m the thermoel 
peratures and in thermostatic control stants of the surrounding n 
Suppose now tliat, instead of two strips resulting thermoelectric curre 
of the two different metals, we take a set up. 
large number of strips and join them The question as to how th 


Figure 4. How the Coriolis force operates. The 
weight fF moves in dirertion F. If whole sys¬ 
tem revolves around ihe axis R in direction 
shown, IT will appear to be under influence of 
a force in direction of C. Dirvcliun of C is per¬ 
pendicular to plane containing A and F 


these temperature variations are coupled slowly and spread out a 
with variations m the thermoelectric con- sible. When they wish t 


much as pos- 
I speed up for 


stants of the surrounding material, a the spectacular finish, they pull them- 
resulting thermoelectric current will be selves inward. The force which causes 


Figure 3; At the right 
is a thermoelectric 
pair. Below is a por¬ 
tion of a thermo¬ 
electric chain 




The question as to how the thermo¬ 
electric constants will change 
is hard to answer. The inte¬ 
rior of the earth is at a pres- 


this speeding up is known as the Coriolis 
Force. In general, it behaves in a very 
complicated manner, and cannot be 
adequately described without mathe¬ 
matics. However, the effect of it on the 


1 of at least 10,000,000 eddies inside the earth is to cause them 


pounds per square inch. The 
highest pressures obtained in 


0 turn over slowly. Thus an eddy whose 
1X18 originally was radial gradually 


^^COLD been only one tenth of this eastward. Actually, the description 

-"X^TION exists that one given here is a much simplified picture, 

can go higher, for the best and the real motion will be very complex 

materials available flow like and irregular. Nonetheless, in the ran- 

wax under the stress. How- dom motion, there will always be tbe 

ever, it is known that high above-described tendencies. Mcteorolo- 

pressure causes changes in gists are very familiar with this force, 

the crystalline structure and since it causes the Trade Winds and the 

in the relative composition of Gulf Stream. In this way, then, the 

various components of alloys, Coriolis Force sets up an asymmetric 

and that these changes occur effect (Figure 4) and a resulting thermo- 

much more frequently than electric current may flow, 

at low pressures. Since it is Certain difficulties are present in the 
quite certain that the interior new theory. The greatest disadvantages 

of the earth is made up lie in the imperfect knowledge now 

different metals, a large num- existing as to the nature of the earth’s 


f / COPPER / much more frequently than electric current may flow. 

COLD ^IRON ** pressures. Since it is Certain difficulties are present in the 

JUNCTIONS quite certain that the interior new theory. The greatest disadvantages 

of the earth is made up lie in the imperfect knowledge now 

in a closed chain so that the two different of several different metals, a large num- existing as to the nature of the earth’s 

kinds of metal with their different ber of these changes may occur, and interior and the behavior of materials 

thermoelectric constants alternate (Fig- thus the thermoelectric constant will under the enormous pressures and tem- 

ure3,bottom).Now,if we keep alternate vary. peratures known to exist there. All esti- 


a closed chain so that the ti 


junctions at two different temperatures 


peratures known to exist there. All esti- 
I it stands, the thermo- mates of these things are extensions of 


throughout the circuit, a current will electric currents merely cancel out, as knowledge obtained in a much lower 

flow in tbe same way as before where we there has thus far been no determining range and are not likely to be particu- 

had only two strips, but a larger one. If factor as to whether they will go from larly accurate when applied in this man- 

such a situation, or something nearly east to west or vice versa. This is where ner. But the new theory does provide 

analogous, oould arise within the earth, a the earth’s rotation enters. Suppose a a start on an old problem. 



The Saluki Everlasting 


M arching down through tlie ages 
comes man’s love of hunting as a 
sport, and the pleasure he took 
in having about him some reminder of 
the companions of the chase. In a time 
when much attention is given to the 
preservation of trophies by taxidermy, 
the collection of hunting prints, and to 
bronze models of champions, ancient 
man is brought much closer to us when 
we find evidence of his similar devotion 
to his hunting dogs expressed in one of 
his earliest and most personal art forms 
Such were the engravings of his favorite 
Salukis hunting liounds on early stone 
stamp seals 

These stone stamp seals were small, 
thick buttons or disks, sometimes with 
knob handles, sometimes 
without, but almost always 
pierced so that they could be 
worn around the neck or at¬ 
tached to the belt by a cord 
through the piercing. On the 
flat side was cut some fig¬ 
ure or figures which, when 
pressed into soft clay, left an 
impression, just as our seal¬ 
ing-wax seals do today. These 
round, though sometimes 
square, impressions were 
men’s signatures Later they 
appeared on clay tablets. 

Then the stamp seal devel¬ 
oped into the cylinder seal 
which, when rolled across a 
soft surface, left in the clay 
an elaborate group of figures 
and still later carried even 
the crudely cut letters of the 
owner’s name. 

The seals of which impres¬ 
sions are shown at the right 
are from the joint excavations 
of the University Museum of 
I’hiliidclphia and the Ameri¬ 
can Schools of Oriental Re¬ 
search at the great city 
mound of Tcpe Cawra in 
Nurthern Iraq near Mosul 
[Scientific American, Oct. 
and Dec., 1935 — Ed.\ They 
loine from Levels 11 and 11a and were 
found in house debris which is dated 
b(-fort 3,500 B.c. The people who oc¬ 
cupied the site at this time are called 
the Painted Pottery Peoples and they 
have left the stamp of their develop- 
nient in many parts of the Near East 
by their fine decorated pottery, and at 
lepe Gawra by the advanced state of 
their architectural progress as well. 
Among the smaller things to play a part 


Carvings Found in Ancient Ruins in the Near East 
Show That a Breed of Dogs Now Fashionable Among 
Fanciers was a Favorite there 5000 Years Ago 

B> W. H . NOBLE, Jr. 


Ill their lives and which have (ome down 
to us. were stone gaining pieces, a pot 
li-ry holder of an obsidian razor blade 
ficminiscent of our straight-edged 
razor), siipeib obsidian bowls .showing 
a patience and technical attainment of 
high order in working m this stubborn 
material and. finally, a number of these 



of the ancient seal impres- 
personal "eignatnres'’ discussed in the text 

small seals of which the impressions of 
only a few have been shown here. 

Crude interpretations of the human 
figure, geometric designs, fish, and un¬ 
identifiable animals appear cut into the 
stone faces of the seals, but the one sub¬ 
ject, and easily the favorite, in which 
they exhibit an impressive skill in por¬ 
traiture, is that of hunting dogs. These 
tall, slim, and uncommonly graceful 
animals do not present an easy task to 


the stone cutter, yet they are shown 
-.luiiding, seated, or iii a playful attitude 
and you are definitely conscious that 
with early civilized man’s technical 
ability went a great interest in and love 
of his subject. On the face of the seal 
on the opposite page -one of the best 
preserved of the round seals—there are 
as many as three of the dogs 
and with them are three ani¬ 
mals, only one of which is 
easily identified, an ibex. Of 
another seal (right, center, in 
illustration on this page) 
only a portion of the face is 
preserved, and there we see 
the hunting Saluki with a 
smaller animal in front of 
him, poorly cut but with the 
small horns of the gazelle 
definitely protruding from its 
head The rectangular seal 
face in the same illustration 
presents a nice study in de¬ 
sign, with the three dogs 
placed one above the other. 
Just what the objects are in 
front of them it is difficult to 
say; perhaps they are the 
heads of a two-horned animal, 
though these strange shapes 
may be merely “fillers,” for 
wc know that the purchaser 
wished to get his money’s 
worth and insisted that the 
engraver fill up every open 
space! 

T here U no denying the 
pride which these sports¬ 
men of over 5000 years ago 
took in their sleek, graceful 
hunting dogs, else they wouldn’t have 
placed them so profusely on what must 
have been one of their fondest posses¬ 
sions—their stamp seals. 

Strangely enough, today in the Near 
East, one of the Arab’s greatest treasures 
is the same type of hunting dog—^the 
Saluki. He does not, however, actually 
class his Saluki as a dog 1 If the modem 
Arab does not hate dogs, he ranks them 
very low in his estimation. Nor con he 
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Ayesha, the modern Saluki mentioned in the text. She was brought to America 
by Mr. and Mrs. Charles Bache. Compare with the Salukis on the ancient seals 


be blamed, for the uaual type of dog in 
Irak, Turkey, or in any part of the Near 
East is likely to be a fierce, ungrateful 
and often cowardly beast—^large, dirty, 
and untrustworthy. Partly, this is the 
Arab’s own fault, due to his bad treat¬ 
ment and religious attitude toward dogs. 
The Saluki, on the other hand, is an¬ 
other matter He is more lithe and 
graceful than our greyhound, is larger 
and faster than our whippet and, above 
all, is very sensitive to human contacts. 
An American on one of the excavations 
in Irak wished to photograph a par¬ 
ticularly beautiful example of the 
Saluki When asked to pose with his 
dog, the proud Arab master disdain¬ 
fully refused, denying that it was a dog 
His insulted dignity could he soothed 
only when the American photographer 
obligingly agreed that this was in truth 
no dog, but an entirely different class 
of animal—-a fleet and noble Saluki. 

T oday the Arab rffrndi saunters 
through the bazaars with his beauti 
ful Saluki beside him or smokes his 
water pipe in the coffee house with the 
lean animal stretched gracefully at his 
feet. At times he will even bestir himself 
to hunt the gazelle or the rabit. Then it 
is that the Saluki shows its greatest 
virtue. Its maivelnu.s speed With his 
master riding a horse at a gallop, the 
Saluki can be seen circling about him 
in great orbits with unbelievable swift¬ 
ness, turning in mid-uir with a leap when 
some prey is scented or else spotted with 
Its keen eye. 

The actual spend of these dogs is dif¬ 
ficult to ascertain, though on Iraki roads 
one has been known to keep abreast of 
an American car when the speedometer 
read 42 miles an hour The driver of 
the car couldn’t “step on it” any more 
Probably the Saluki could. 

In the last few years American inter¬ 
est in these dogs has quite rightly in¬ 
creased by leaps and bounds. There is 
now an American Saluki Club, and at 
many of the leading dog shows on the 
Atlantic seaboard there are classes of 
Salukis. While their pedigrees are not 


so old nor in such good order as some 
breeds, they have been accepted by the 
American Kennel Club. 

The photograph reproduced above is 
of the famous Ayesha, brought to this 
country several years ago by Mr and 
Mrs. Charles Bache, of Philadelphia. 



Stamp seals with pierced knobs (or 
convenient Buspension from the neck 


who excavated many of the seals in Irak. 
Ayesha stands about 30 inches high and 
she thought nothing of leaping from the 
roof to the ground or, for that matter, 
of plunging through a plate glass door 
in a Beirut hotel, her knowledge of glass 
at that time being limited. She was en¬ 
tered with notable success in a number 
of shows in this country, though her par¬ 


ticular kind was rare, being of a Koweit 
type. This principality is in Southern 
Irak on the Persian Gulf and breeds a 
somewhat more powerful animal. 

As we follow the .Saluki or his family 
history down from the Painted Pottery 
People, interest or evidence of him is 
fairly slim. In Egypt, on the Old King¬ 
dom reliefs in the Tomb of Tahotep. of 
the Fifth Dynasty, at Sakkara, we find 
an animal whose body is that of the 
Saluki, though the ears are slightly dif- 
fcient Here a group u. being held in 
leash by a servant who awaits their mas- 
ter, while m another register they are 
shown attacking gazelles during a chase 
Persian miniatures show him delicately 
modeled and cream in color, accompany¬ 
ing his bejewelled and silken master. 
Morgan Stinenietz, in an excellent dog 
chart in Nature (February, 19.39), re¬ 
ports that the Saluki first entered Eng¬ 
land in 1840 but made little headway 
until imported from Arabia in 189.5. 
After the Saluki’s entrance into Russia 
in the middle of the 17th Century, “to 
slake a noble’s thirst for fast dogs,” he 
was crossed with a eollie-like native to 
provide the needed fur and so we have 
the Borzoi However, this example is a 
side shoot, not the main line of Saluki 
descent, and the latter is found in 
Arabia, not far from the earliest place of 
record 5000 ycais old 

B ut it is back we must go to that 
mound of Tepe Gawra, which flour¬ 
ished in the Land of the Two Rivers as 
long ago as the 4th and 5th Millenia B. c., 
to find men who so loved their dogs that 
they portrayed them in their signatures 
and on their amulets, and who depicted 
them so well that there is no doubt about 
their descendants in the modern Saluki 
These graceful animals bound and 
prance today. What of their masters? 
That is a more difficult problem to trace. 



The ancient seal at left does not look like anything in particular but its 
impression, shown at the right, reveals three Salnkls and some other objects 




A MONTHLY DIGEST 


New X-Ray Units 
For Fighting Cancer 

H igh-voltage Xray machines of 

revolutionary design feature the equip¬ 
ment of the Memorial Hospital for the Treat¬ 
ment of Cancer and Allied Diseases, in New 
York City. Recently dedicated, the hospital 
usea for radio-therapy a 1,000,000-volt X-ray 



Operating one of the easily ma¬ 
neuverable 250,000-volt X-ray ma¬ 
chines. These are similar to the 
1,000,000-vnlt unit described in 
more detail on page 151 of this issue 

machine as well as five 250,000-voll units. 
Notable for their exceeding compactness and 
maneuverability, all were developed by Gen¬ 
eral Electric through collaboration among 
research laboratory scientists. Memorial 
Hospital representatives, and G-E X-Ray 
Corporation engineers. 


Quartz-Like Glass 

A n entirely new method of glass manu¬ 
facture yielding products which can be 
healed to cherry red heat and then plunged 
into ice water without breaking has been 
developed in the research laboratories of 
Corning Glass Works, it was announced re¬ 
cently by Amory Houghton, President. The 
Corning management made clear, however, 
that while the Research Department had 
completed its exploration into the unknown 
and had established its findings beyond 
doubt. It will be two years or more before 
the products can be offered to the public 
The weirdest point about the new and 
revolutionary process is that articles made 
by It shrink to less than two thirds their 
original volume yet retain their identity 
156 
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and suffer no distortion of form. This means 
a linear shrinkage of 13 percent Fur in 
stance, if you want to make a nine-inch dish 
you first make one ten and a half inches in 
diameter. 

The new Corning process consists of a 
series of contrasting operations and there 
are several alternative variations at the end 
which give an amazing variety of results 
In simplest terms, what happens in the main 
process of this A normal glass object such 



Above; Molten iron, ponred on 
new glass chiUed by ice, has no 
effect on it. Right: A 12-inch disk 
shrinks 1% inches daring process¬ 
ing. The glass is 96 percent silica 


as a plate or beaker is made by usual melt¬ 
ing and molding operaliona but with a spe¬ 
cial glass foiTOuIa. Then, tlirough a series 
of treatments involving final leaching with 
dilute nitrie acid, part of the structure of 
the glass is removed—cleaving a skeleton, so 
to speak. Then, under further heat treat¬ 


ment, the glass shrinks down to a volume 
which IS a reduction of 36 percent from its 
original size. As a matter of fact, during 
the acid treatment, 36 percent of the body 
of the glass has been removed. 64 percent 
remains The surface feels rough to the 
touch but dues not feel porous Actually 
at this stage it is filled with sub-microseopic 
rapillaries or air spaces. On final heat treat¬ 
ment the glass body reaches a transparent, 
homogeneous state in which it is practically 
96 percent pure silica. In this completed 
stale the glass can be heated to a bright 
cherry red color, and then dipped into a 
vat of ICC water with no injury whatsoever. 

The outstanding significance of the new 
Corning low-expansion glass is that a will 
offer in an economical price range a ma¬ 
terial similar to fused quartz. A miniature 
pilot plant has been operating for several 
months To put the process on a full-scale 
basts would require at least two years, even 
assuming rapid designing and building, ac¬ 
cording to the chemists in charge. 


Permanent Glass- 
Marking Ink 

C HEMISTS can make an effective and 
permanent glass-marking ink by mix¬ 
ing equal parts of chromic oxide with pow¬ 
dered lead borate, and stirring this into a 
mixture of eqnal parts of water, alcohol, and 
glycerin, according to Solvent Newt. The 
amount of liquid used depends on the con¬ 
sistency desired. 

After afiplying the ink with a pen and 
allowing it to dry, the glass is warmed in 
the yellow flame of a Bunsen burner, then 
healed to red heal in a blue flame. The 
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glass ia Bnally allowed to cool, using the 
yellow flame to lower the temperature gradu¬ 
ally. 

The ink is green, and because of the limi¬ 
tations of the process, cannot he used on 
heavy cast glass equipment such as desic¬ 
cators, reagent bottles or the like. 


TAXES 

rkURING 1938 gasoline taxes 
j ^ represented an average of 24.83 
; percent of all state tax burdens in 
I the 48 stales. 


Destroyer “Hammann” 
Typifies New Steam 
Power Era 

T he ghosts of many a windjammer and 
the wraiths of oiit-moded steamships 
must have looked with envy upon the U S.S 
Hammann, newest member of the Navy’s 
fleet of destioyers. as she look a “bone in 
her teeth” and pranced effortlessly at ap- 
jiroximately .38 knots in her builder’s trials 
riiently, manned by an export crew sup¬ 
plied by her builder, the Federal Shipbuild 
ing and Drydock Company, a subsidiary of 
the llnited hiates Steel Corporation 
Sleek and streamlined from her water¬ 
line to her bridge, the Hammann demon- 
'irated for a group of newspaper and maga- 
rine writers the efficiency, economy, and 
power of high temperature higli-preasure 
steam that drives her twin sets of main 
propulsion turbines She performed as re 
presentative of her class of 11 destroyers 
which were aulhorired under the 1937-38 
Naval Appropriations Act 
The story of the Hammann is a story of 
power, for she is literally a |.'i,.500,000 power 
house afloat Compressed inside her needle- 
like bull is power enough to lift the 300,000- 
ton George Washington Memorial Bridge 
more than 160 feet an hour--provided of 
course that the power of her two turbine 
iinils toiilil be harnessed to such a task 
It IS the story of the transition of marine 
power plant designing from empirical en- 



U. S S. Hammann is an identical sister ship to the U. S. S. Anderson shown above 


gineering with low-pressure, low-tempera¬ 
ture steam engines to the scientific develop¬ 
ment of high-pressure, high-temperature 
turbines based on some 20 years of research. 
The result is production of destroyers that 
are the most economical and fastest fighting 
ships of their sire on the Seven Seas. 

If judged by appearances, the Hammann 
IS a “little fellow” for a big job, she’s only 
,341 feet long at the waterline, 36 feet in her 
extreme beam, and she weighs a scant 1500 
lonv not much heavier than a gun turret on 
a modern battleship But encased in her 
steel shell the ship carries a compact power 
plant that approaches in performance the 
work of many of the largest high-pressure 
tandem turbines built to operate in big city 

The SIX main turbines on the Hammann 
weigh altogether only 55 tons, but are cap¬ 
able of producing about 27,.5(X),000 foot 
pounds of work per second 

Smoothness Indicator 

A DEVICE so sensitive that it will 
indicate the differences in thiikneas of 
a fingerprint on a piece of smooth glass, 
hai, liecn developed by J. A. Sams of the 
General Electric Works Lalmralory. 


Known as a surface indicator, the instru¬ 
ment is used to determine the smoothness 
of metal or painted surfates and indicates 
minute variations far biyond the range of 
the human eye Variations of as little as 
1/1,000,000 of an inch are clearly indicated. 

By Its appliiation, the surfaces of bearings 
nr other moving parts of motors and the like, 
that are subject to wear, may be tested and 
their smoothness indicated 
The apparatus appears somewhat like a 
phonograph with its turntable on which is 
placed the object to be tested, and its sap¬ 
phire-pointed stylus or needle that passes 
over the test material as it revolves 

Small mechanical impulses are created 
as the hard point rides over surface ir 
regularities. These impulses are then trans¬ 
mitted to an electro-magnet.c pickup which 
converts them into electrical impulses They 
are then amplified and transmitted to a re¬ 
cording meter where the surface charac¬ 
teristics aie graphically indicated 
The sivliis nr needle is so sensitive that 
when It IS placed on the revolving metal 
turntable, the invisible vibrations estab¬ 
lished by a person whistling are shown on 
the recording meter. 

Solvent Resistant Gloves 

F or those who work with chemicals, 
paints, or vaniishes, new gloves made by 
The Surety Rubber Company provide com¬ 
plete protection to the hands Made of neo 
prene, they are resistant to the corrosive ac¬ 
tion of all those products to which neoprene 
18 resistant. They are said to be definitely 
superior to gloves made of rubber latex or 
pan rubber in their protection against oils, 
grease, naphtha, turpentine, linseed oil, caus¬ 
tic soda, and many other chemicals and 
solvents. 


The Law of Conven¬ 
ience AND Necessity 


tp be teated for rarface smoothnest are placed on the turntable 


ITI. Authority, five in number, have fame 
and honor thrust upon them. But they also 
have their troubles Theirs is the very dif¬ 
ficult task of granting certificates of con¬ 
venience and necessity for proposed air 
routes There is no longer a question of 
inducing a government department to estab¬ 
lish mail service and then to grant a contract 
for that service on a basis of competitive 
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bxIHing, solely, without regard to other con¬ 
siderations. Now, as Chairman Robert H 
Hinckley points out, much sounder methods 
are in vogue He defines the granting of 
certificates for air routes in the following 
words- “The law applies the familiar doc¬ 
trine of convenience and necessity Under 
that doctrine, in general, an applicant must 
show that in the territory to be served there 
IS sufficient potential traffic to justify the 
service, and that the applicant is fit, willing, 
and able to perform it. We believe that the 
law requires proof that a proposed operation 
can eventually develop mail, passenger, and 
express revenue to the extent of assuring that 
the new line will not beeonie a burden either 
upon the government or the community or 
the corporation proposing to operate it ” 

A mass of new applications is even now 
before the Aiilhonty, with a gridiron of 
proposed new airlines. A tabulation of 48 
applications from 24 different air services 
uidicales that should all applications be 
granted, a total of almost 14,000 route miles 
would be added to the existing system of 
approximately 3.5,000 miles. Nothing gives 
a better picture of the enormous scope of 
our traiHport system — A K. 


Equipment for Safety 
IN Air Transport 

W HEN people speak of aeronautical re 
searih they generally mean research 
in aerodynamics, in the light properties and 
structural sliength of the airplane, in greater 
engine reliability Certainly such research 
IS of fundamental importance, and it is also 
the most fascinating branch of aviation re¬ 
search But, as Paul Johnston, Editor of 
Aviation, pointed out in a recent paper 
presented at the Aeronautical Session of the 
National Safety Council, there is another 
type of roearch which is conducted by the 
airline operators, individually or in co-opera- 
lion, which 18 not so recondite, not practiced 
by malhemalirians or physicists, but is of 
equal imiKirtance as far as airline safety is 

Thus, in conquering ice formation on the 
airplane, we find Goodrich continually im¬ 
proving Us “over-shoes” or wing de-icers. 
Non-icing carbureters of the Chandler- 
Groves type are in service and being con¬ 
tinually improved by the airlines. Wind¬ 


shield wipers, with alcohol and other non 
freezing mixtures mechanically distributed 
over the windows, is another subject of in¬ 
vestigation Improved fluids and methods for 
protecting the propeller against ice are 
now available 

Radio developments are innumerable, and 
so well advertised that we need hardly touch 
ujKin them here. But there is a long list of 
other safety devices, some of them of humble 
character, which may not be as well known 
to our readers. Thus, upholstery and furni¬ 
ture fabrics in the airplane are being tire- 
proofed Birds have struck and broken wind¬ 
shields time and again; accordingly, wind¬ 
shields are being reinforced One transport 
company is testing bullet-proof glass for use 
in its windshields The N A C A. or venturi 
engine cowls are being built of stainless 
steel to withstand corrosion and the effects 
of high temperatures Cockpits are being 
improved so that controls can never jam. 
Hydraulic-pressure bench tests on engine 
cylinder heads are carried out to warn of 
possible failure. Metal particle detectors 
are inserted m engine lubneation lines, 
where such particles may cause serious dam¬ 
age. Bolts, nuts, and studs on plane or 
engine mav be tightened up loo much or loo 
little; instead of relying on the skill of the 
mechanic, torque control wrenches are being 
put into service. 

The list could be continued. Any new 
safety idea is welcomed and investigated if 
il seems reasonable. Designers and inventors 
still have a fertile field ahead of them in air¬ 
plane safety equipment - A K. 

Flying Boats Have 
Longer Lives 

W E have read so much of the achieve¬ 
ments of Pan Amencon Airways, 
with the new Boeing Clipper, in establishing 
the first north Atlantic air service, that it 
is hardly necessary to comment further on 
this historic subject Less spectacular but 
also interesting is the recent flight of the 
French flying boat, Litutemmt de Vaiaieau 
Paris, from Port Washington, Long Island, 
to Biscarosse, France, in 34 hours and 14 
minutes. There are two reasons why this 
flight is of interest. First, it ia part of a 
series of survey flints being made by Air 
France. Evidently European companies will 


not leave the field solely to Americans. 
Second, the Vatsseau Pans is eight years 
old, and is one of the largest flying boats 
in the world We used to think of aircraft 
as fragile vehicles, short lived due to depre¬ 
ciation or obsolescence. The French boat 
has seen continuous service in various parts 
of the world, yet is still going strong. 
Perhaps the day will come when large flying 
lioats will achieve the longevity of the ocean 
liner —A. K. 


Sodium Lights for 
Safer Landings 

W HEN fog and haze blanket an airport, 
flight operations may be crippled 
Radio may bring the pilot accurately to the 
airport, and a eombinalion of radio and 
aUimrler may bring him down “blind ” Still, 
the average pilot would rather see in the last 
stages of Ins flight than trust to instruments 
lion alone Engineers of the Westinghoiise 
Electric and Manufacturing Company have 
now introduced a new contact lighting sys¬ 
tem which holds great promise for operations 
under poor visibility. 

In this new lighting system, three green 
incandescent lights, placed flush with the 
ground, indicate to the pilot the beginning 
of the runway Then, at 100-foot intervals, 
sodium contact lights of amber color, spaced 
on each side of the runway, indicate that 
the plane is over the first KXX) feet or more 
of the runway. The final 3000 feel of ihe 
runway is distinguished by while incandes¬ 
cent ronlacl lights, and at the far end of 
the boundary there are three more green 



Inserting one of the sodium light¬ 
ing units used as airport markers 


lights Such oppositely placed lights mark 
out the runway in splendid fashion. 

Besides the actual arrangement of the 
Bgbts in relation to the runwey, two ad¬ 
vantages are claimed. The use of sodium 
lights increases visibility under foggy con¬ 
ditions. Field tests at Akron indicate that 
the sodium lights were visible at 410 feet, 
when incandescent lights were only visible 
at 35 feet. Again, all the light emitted from 
the system is at an angle of from zero to 
ten degrees above the horizontal, so that all 
the light is emitted m the direction of the 
pilot’s eyes. — A. K. 

Exhaust Heat To 
Prevent Icing 

I CE formation in flight still remains a 
serious problem, in spite of the Strides 
that have been made in preventing it. A 
technical note of the National Advisory Com- 
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mittee for Aeronautic* state* that the Good¬ 
rich de-icer (which removes ice forcibly and 
mechanically from the leading edge of the 
wing) does not function satisfactorily under 
some conditions. It has been frequently sug¬ 
gested that exhaust heat from the engine 
might constitute a fine “anti-icer," and now 
experiments by the Committee indirate that 
the idea has possibilities 

A model all-metal wing of six foot chord 
was placed in a refrigerated wind tunnel, 
in winch the temperature was kept at 20 
degrees, Fahrenheit, and where a wind 
velocity of 80 miles per hour was available. 
Natural precipitation was simulated by ad¬ 
mitting water to the air stream through a 
spray nozzle Electrically heated air was 
led through an air duct inside the wing, 
and a fan was used to circulate the air 
inside the wing 

The results of the experiment, though pre¬ 
liminary in character, were salisfadory Ice 
formation was effectively prevented by main¬ 
taining a skin temperature of 200 degrees, 
Fahrenheit, over th< leading 10 percent 
portton of the wing The temperature in the 
duct varied from .360 to 834 degrees, Fahren¬ 
heit Heated air velocities in the duct varied 
between 4.') and 152 feet per second 

.Similar conditions could be realized by 
leading exhaust gases from the engine 
through the aetual wing of an airplane Let 
us hope that either the Committee or some 
venturesome engine tonstruitor will carry 
out a similar experiment in actual flight 
-A K 


No Order of Less 
THAN A Million 
Dollars 

HE airplane industry flounahed during 

the World War, almost perished of inani¬ 
tion after the armistice, had a boom period 
in 1929 or thereabouts, and then again fell 
on very bad times Now all airplane manu¬ 
facturers, particularly those building mili¬ 
tary and naval aircraft are flourishing and 
receiving large orders It is being said jok¬ 
ingly in the industry that no order under a 
million dollars will be accepted. For ex¬ 
ample, Curtiss-Wright in Us Buffalo airplane 
division received recently an order of $12,- 
872,398 for a large number of P-40 puisiiit 


planes, an example of which is shown in 
one of our illustrations. Some noteworthy 
Items appear in the photograph. The liquid- 
cooled engine is evidently coming into its 
own; the familiar radial has disappeared in 
this ship. Oxygen equipment permits long 
flights in the sub-stratosphere. Fillets be¬ 
tween wings and fuselage are very large. 
The vertical uil surfaces are disposed below 
and above the stabilizer, as a precaution 
against spinning. The Pitot tube for the air¬ 
speed indicator is placed toward the tip of 
the wing and well ahead so as to be free of 
interference. The cockpit has perfect visi¬ 
bility All performance figure* are withheld, 
but It 18 quite clear that our designers are 
producing excellent military aircraft. 



PETROLEUM 

'T'HE fields of Texas, California, 
and Oklahoma alone have pro¬ 
duced more oil to dale than have all 
the fields in Russia. 


Liquid Coal 
Drives A Car 

E xhibiting the startling possibilities 

of their newest developiiieiil, liquid 
loal, seunlisls of the Ri search Foundation 
of Armour Institute of Technology recently 
showed how it was possible to operate and 
drive a 1939 stock model automobile, a 
Ponliae, on coal This newest developiiieiit 
III research is credited to Dr Franiis W 
Godwin, Director of the Coal Research Di¬ 
vision of the Foiindalion. 

The most amazing part of the entire dem¬ 
onstration IS found in the fart that the test 
with coal was made on a standard rar engine 
without any changes of any kind in cai- 
buretion or in the ignition svstein of the 
motor, with the exception of the removal of 
one fine-screen filler 

According to Dr Godwin, three different 
types of colloidal fuel have been used suc¬ 
cessfully in the tests on the stock model 
automobile to date. The first of these fuels 
was a suspension of a specially prepared 
roal, ground to 300 mc*sh, in a mixture of 
gasoline, fuel oil, and lubricating oil. The 


second test with the “liquid coal" was made 
with a suspension of the coal in a Diesel 
oil. The third test was made with a sus¬ 
pension of the roal in a very light oil. The 
more recent test and demonstration was 
carried out with a more elaborate prepara¬ 
tion of the fuel A very light oil, or a form of 
range oil with a light fraction of hydrocar¬ 
bons. was used as the vehicle, followed by 
special treatment with the roal, resulting 
in the suspension of coal of about 500 mesh 



Stoking liquid coal in a motor car 


In each case, before the liquid coal was in¬ 
troduced into the auxiliary fuel tank on the 
automobile, it was chemically stahili/ed in 
order to hold the coal in suspension 

After the liquid loal hud been prepaied 
aieordiiig to the process developed bv the 
scientists. It was inliodueid into the auxil¬ 
iary fuel lank. The aiiluniubile was then 
started on gasoline and, afiti siiiooih riiii- 
ning conditions had been attained and the 
motor liad "come up to driving heal,” the 
fuel •iyslem wa« changed so that the gaso 
line supply was rut off and the liquid coal 
introduced in the carbiirtler Thereafter 
the engine ran on liquid roal, and the car 
run without undue strain or sluggishness. 
Although liquid coal is not a product that 
Is ready for the market or, more, specifically, 
ready for consumer use in automobiles, the 
possibilities as shown by the demonstration 
are important Especially is this fuel desir- 
ahle for the home owner who has been con- 
eerned with the problem of healing It was 
pointed out that this fuel has been used in 
many types of domestic and commercial oil 
burners during its development, and that 
the beat value per culm foot, as proved by 
these tests, is considerably more than either 
coal or oil alone It was pointed out that 
the new fuel will make use of the tremend¬ 
ous amount of “fines” which are at present 
a waste product at the mines n waste prod¬ 
uct which the coal prodiicirs often mnnot 
even give away 


Brilliant Blue 

C OPPER phllialocyanine, one of a new 
group of synthetic dyes and pigments 
which was recently described by M A. 
Dahlcn, of E 1 du Pont de Nemours and 
Company, is n blue dye of remarkable bril¬ 
liance. tinctorial strength, and fastness It 
is replacing iron blues and various basic 
color lakes in printing inks, and ultrama¬ 
rines in paints, lacquers, and enamels. It 
is also being used in producing coated and 
printed textiles, coated paper, colored lino¬ 
leum, and in rubber to produce any shade 
from deep reddish blue to greenish pastel. 

One difficult problem solved by the pig¬ 
ment was the provision of a suitable blue 



$12372498 worth of these P-40 pursuit planes have been ordered 
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Above and below. Two vlewi of the rotury fiah Kcreent in the Yakima River, 
deacrlbed helow, in which paddle wheels turn the cylindrical barrier screetia 


IB easy to nibble and has a pleaaant <^y 
flavor, and includes the following seeds: 
coconuts, Brazil nuts, almonds, cashews, pis¬ 
tachio nuts, pih nuts, paradise nuU, pine 
nuts, pumpkin seeds, water-lily seeds, sun¬ 
flower seeds, and the versatile peanut 
The pecan nut, produced as a $6,000,000 
per year orchard crop in Georgia and from 
native trees in the Southwest, is being 
grown in such quantities that new uses are 
being sought, particularly for imperfect 
kernels. Recently, Professor T. H. White- 
head, of the University of Georgia reported 
to the American Chemical Society what is 
known of this nut, and suggested industrial 
uses fur Its component parts Pecan oil has 
a bland odor and taste, and, having marked 
stability against oxidation and even sun¬ 
light, has been suggested for use as a salad 
oil and in cosmetics. Delicious cookies and 
cakes were made from a base of flour and 
pecan meal, from which the oil has been 
expressed, and development of a similar 


for three-color printing. Another apphea- 
tion is in the production of an exterior 
paint. I'he new paint does not have the 
tendency of previous blue-tinted paints to 
lade quickly when exposed to sunlight 


Rotary Fish Screens 
Guard Young Salmon 

W ORK was completed recently on what 
IS declared by Washington State au 
thorities to be the largest battery of rotary 
fish screens in the world, installed across 
Wapato ditch at Parker, near Yakima. 
WPA’s participation in the project involved 
supplying the labor, for which $35,400 in 
Federal work relief allocations were in¬ 
vested. 

These screens were designed to prevent 
young salmon, eri route from headwaters of 
the Yakima River to the Pacific Ocean, 
which find their way into the huge ditch, 
from going into the irrigation laterals to 
destruction. 

A battery of ten cylindrical screens spans 
the entire width as a barrier in ihe ditch. 
Each screen is 12 feet long and 13 feet in 
diameter. The flow of water in the ditch 
turns separate paddle wheels directly con¬ 
nected to each cylinder. Continuous turning 
prevents the screen from being clogged with 
mud and debris. By-pass channels lead from 
a bank of the canal, just above the screens, 
back to the river, to allow the salmon finger- 
lings to continue their journey to the ocean. 

United States Bureau of Fisheries experts 
and other fish authorities state that the gen¬ 
eral instinct of the salmon is to return to 
spawn as on adult to the stream of its origin 
The Indians foresee even s more happy fish¬ 
ing ground than in generations past, as a 
result of the fish screens 


Rub-less Metal 
Cleaner 

A new metal cleaner that instantly re¬ 
moves, bv chemical action, stains and 
oxides from chromium, copper, brass, silver, 
and other metals, has been announced by 
Rapid Electro-plating Process, Inc., to be 
sold under the name of “l-Second" Metal 
Cleaner. It is applied with a brush and im¬ 
mediately wiped off, no rubbing is required 
The new liqidd cleans hard-to-reach 
places, does not soil hands, and has no 



offensive odor ll is said to contain no 
caustic; is non-inflammable, will not etch 
or harm metals; has three to five times the 
covering power of ordinary polishes, and, 
since it can be applied with a brush, will 
clean surfaces inaccessible to hand-rubbmg 
methods 

The cleaner can be supplied either with 
or without abrasive and is designed not onlv 
for use in public buildings, households, and 
automobiles, but also fur industrial opera¬ 
tions where it is possible to wipe off excess 
cleaner after application. 


BREATH 

'I^HE average human being ex- 
bales three pounds of carbon 
dioxide gas per day. To break 
down this exhaled gas and return 
oxygen to the atmosphere three 
large trees are required. 


Nuts 

A NUT ia an “indehiscent, polycarpel- 
lary one-seeded fruit with a woody 
pericarp, developing from a syncarpous 
ovary.” The acorn, hazelnut, and chestnut 
are true nuts, as are walnuts, pecans, hick¬ 
ory nuts, butternuts, and beechnuts. But 
by more popular definition, a nut is any 
bard-shelled seed that contains a kernel that 


pecan breakfast cereal appears to be under 

Industrial use of the pecan is predicated 
on the success of a new flotation method of 
separating the kernels from the shells of 
the cracked nuts, by agitating the mass 
vigorously in a salt brine, after which the 
kernels float and the shells sink. This may 
mechanize an industry hitherto peculiarly 
dependent upon cheap hand labor. Unfor¬ 
tunately, the method recently developed 
in California for automatically cracking 
walnuts by miniature explosions cannot be 
applied to pecans. It will be recalled that 
in this method a mixture of acetylene and 
oxygen is fed through a cut into the air 
space (which the walnut alone provides), 
after which the mixture is ignited by an 
open flame. [This was described in Scientific 
American, April 1939.] 

The per capita consumption of peanuts 
is about eight pounds per year, in the 
shells, and the farm value of the crop is 
around $4S,000,0(X). The peanut accounts 
for fully $200,000,000 worth of business 
per year in dl Its aspects. About one fifth 
of the crop is crushed for oil, and much 
larger amounts are “hogged or other¬ 
wise used as stock feed. California pro¬ 
duces $4,500,000 worth of almonds and 
$10,000,000 worth of walnuts annually; 
and Oregon some $500,000 worth each of 
walrfuts and filberu. Two of the best-fiav- 
ored of all nuU, the hickory nut and the 
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butternut, are not commercially lignlficant, 
but are the property of the small boys of the 
land. 

New nuts are added from time to time. 
Out of exotic Hawaii now come limited 
quantities of the macadamia nut, a dehcacy 
to tempt the palate of the epicure. Cashew 
nuts were introduced into America not 
many years ago by an enterprising and 
imaginative food chemist, who found them 
in wide use in India. The cashew is a 
relative of the poison ivy and Japanese 
lacquer plants, and parts of the cashew 
plant, if touched, would poison most people, 
yet the nut kernel, after being French- 
fried in hot fat, is a delicious tidbit, nota¬ 
ble for Its tenderness and sweetness While 
at present the cashew nut is being exploited 
almost entirely as an edible nut (30,000,- 
000 pounds per year of the kernels are 
consumed), the shell contains a substance 
which may eventually become more im¬ 
portant industrially than the kernel itself. 
This substance is a resinous liquid which, 
when chemically treated, forms products 
which arc of marked utility in the plastics 
industry 

The almond is practically a soft-shelled 
peach-stone that has a pleasing high-pro- 
itin kernel Few other nuts have more 
than 10 or 15 percent of proteins, but con¬ 
tain from 40 to 75 percent of fat and small 
amounts of starch and sugar. Pecan meats 
are the richest in fat of all nut meats, with 
Braril nuts, filberts, and walnuts nut far 
behind. Nuts are a highly concentrated 
food, and an especially good source of the 
vitnimn B complex 

The coconut tiee is credited with being 
by far the most valuable of all the food 
trees of the world, and is of vital impor¬ 
tance in the tropics. The prosperity of the 
South Sea Islands rises and falls with the 
demand for copra, or dried coconut meat, 
which IS the source of coconut oil This oil 
is used in immense quantities for soap¬ 
making and in oleomargarine, and the resi¬ 
due 18 valuable concentrated cattle food 
Because of excise taxes placed on such oil- 
bearing nuts as the coconut and palm ker¬ 
nel, other nuts with strange names are find¬ 
ing a large North American market. In this 
group are the babassu nut, the cohune nut. 
tiiciim nut, oiiricury nut, and the muriimurii 
nut, all South American .—The Industrinl 
Bulletin of Arthur D. Little, Inc. 


WOOL 

'T'WENTY-five million pounds of 
wool, the product of 3,000,000 
sheep, are consumed by the automo¬ 
bile industry in an average year. 


Digestibility of 
Straw 

S traw contains large quantities of car¬ 
bohydrates which can be only partially 
digested by farm animals. Various attempts 
have been made to increase the digesti¬ 
bility of straw by some pre-treatment. 

In the course of an investigation of the 
problem, oat- and wheat-straw were treat¬ 
ed with caustic-soda solutions of varying 
strengths and for vgrying lengths of time. 

Best results wefe Stained with a 1.25 
pweent solution and an immersion period 
of 20 to 24 hours without heating. With 


BURIED TREASURE FOR 
THE TOTH CENTURY 



Many people have asked us how the 
Westinghonse World’s Fair Time Cap¬ 
sule came into existence. Why should 
an electrical company be so interested 
in what the people of 5,000 years 
hence think of us? 

It all started with the slogan of the New York World’s Fair. 
Most people, we knew, were thinking of "The World of To¬ 
morrow” in terms of ten or more years. Why not, somebody sug¬ 
gested, take a real leap into the future? 

Groups of scientists, to whom we appealed for advice, applauded 
the idea of preserving something for the future; said it was too bad 
the Egyptians, and the Sumerians, and the Mayas hadn’t been as 
thoughtful. Librarians, printers, historians and others helped with 
suggestions for the Book of Record of the Time Capsule, which is 
expeaed to preserve the story of the Time Capsule for future 
generations. A committee of engineers decided that one of the 
newest alloys, Cupaloy, could be counted on to resist corrosion, 
pressure and other hazards for many thousands of years. By using 
the latest techniques, such as microfilm, we were able to cram an 
astonishing lot of information, and several hundred articles and 
materials of common use, into the Time Capsule. 

Through it all, we had the help and enthusiasm of many of the 
country’s foremost scholars and scientific men. In fact, it was an 
illuminating experience to learn how pleasantly men and women 
in all walks of life can cooperate in the working out of a simple, 
uncommercial, imagination-provoking idea. It was an emotional 
experience, too. On the day when the 'Time Capsule began its long 
rest, at the site of what is now the Westinghouse Building at the 
New York World’s Fair, more than one person in the audience 
wiped tears from bis eyes when the glistening Cupaloy Capsule 
began its solemn descent. 

But what’s the nub of it? Well, we think the Time Capsule 
attracted such wide and kindly interest because it is a sort of 
symbol of our age; an age of which most of us are intensely proud 
in spite of many difficulties and shortcomings. An age that not 
only believes it has something of great value to preserve and pass 
on to the future, but equally significant, one that knows how to pre¬ 
serve it—at least the material part of it. 

We hope the "futurians” do find the capsule, of course. If they 
are so far advanced that the objects we have left seem only toys to 
them, we think they will nevei^eless be interested to know that 
an age otherwise pretty intent on its own problems, still found 
time to think of the fumre. 
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UId und New: Spira) paper (top) and new molded pulp wire inaulalion 


the volume of ''olution used, this repreaeiil 
ed 10 pounds of caustic soda per 100 pounds 
of straw The starch equivalent per 100 
pounds of straw was more than doubled by 
the treatment 

Treated oat-straw fed to fattening bul¬ 
locks resulted in a daily livestock gain of 
just under two pounds over a period of 62 
days—Nature 

Molded Paper Insulation 

SfNG a new process of producing paper 
insulation on a telephone wire instead 
of wrapping it around afterward, engineers 
of the Western Electric Company have just 
created a cable containing 4242 separately 
insulated copper wires 

The previous top in wire packing was 
3636 wires to a cable 2% inches in diameter 
The new cable is no larger but contains 606 
more wires 

The heart of the new development is a 
process for forming paper pulp directly on 
groups of 60 wires passing through a bath of 
pulp These strands are twisted two wires to 
a pair and assembled into the cable which 
finally is dried out in vacuum ovens 
The saving in insiilation thickness per 
wire IS only three one thousandths of an inch 
but when repeated .J6,16 times in a single 
cable It results in loom for 606 more — 
Science Service 

Asphalt Aluminum 


reactions and hence the resulting product 

Pipes of glass have for many vears solved 
the problem of conveying corrosive liquids, 
and now a pump of glass, perfected by Corn¬ 
ing (.lass Works, murks a further sti-p m 
the safe and economical handling of suili 

This new pump is of the centrifugal tvpe 
Not only the casing, but also the rotating 
impeller, and all parts in lontacl with the 
corrosive liquid are of ilcar, ilumital-re- 
sistant glass The rotor is airiirately bal 
iinced, and, running at high speed withoiil 
appreciable vibration, the pump readilv 
handles 6000 gallons of and or other liquid 
per hour and will deliver it 70 feet above the 
suction level 

Neither boiling temperature nor strong 



Above; Class casing, impeller, and 
back plate of the new indnstrial 
pnmp. Below: The pump assembled 
with direct-coupled driving motor 


acids affect the glass of which this pump 
IS made The problem of pumping hot hydro¬ 
chloric acid can thus be solved economically 
for the first time. 

So clear is the glass used that the interior 
of the pump may be watched while it is in 
operation Should' cleaning be required, 
I he whole interior of the pump can be laid 
open in a few minutes. All acid solutions 
(except hydrofluoric or glacial phosphoric 
acids) may be used without fear of pitting 
or injuring the hard chemical Pyrex brand 
glass surface Reassembly after cleaning is 
quickly accomplished and the proper ad- 
jiistmciil of parts is practically automatic 



Clay Film 

Substitutes for Mica 

D evelopment from common i lay of a 
film which looks like celluloid oi 
Cellophane and which can be stored in 
water for an indefinite tune without de 
leriorating, was announced recently at I hi 
Sixteenth Colloid Symposium of the 
.\mcrican Chemical Society, at Stanford 
I'niversily, bv Professor Ernst A Hauser of 
Vfassai hiisetts Institute of Technology and 
Miss D '' le Beau of the Dewey and Almy 
Company. 

In sheet form, the new material, Profes 
sor Hauser declared, promises to supplant 
sheit mica, a strategic military material, 
important in insulation, which the United 
States has to import from foreign countries 
in thousands of tons annually. 

The water-resistant quality of the new 
film 18 the result of research just completed. 
Professor Hauser said The first self-sup¬ 
porting, inherent sheets made from pure 
clay about a year ago swelled and finally 
disintegrated in water Called “alsifilm," 
the material nevertheless had many "amaz¬ 
ing” qualities, according to the chemists. 
Being cntirclv composed of inorganic mat¬ 
ter, It was non-inflammable and would stand 
extremely high temperature without de¬ 
composition. It was resistant to oil and 


A sphalt, tung mi, ami aluminum paste 
. have been combined in a recently an¬ 
nounced paint which is said to be suitable 
for either inside or outside application. The 
paint comes ready mixed and may be ap 
plied direct from the lontainer 

Industrial Pump 
Made of Glass 


has long been one of the most difficult prob¬ 
lems of the chemical engineer. Many of 
these fluids quickly destroy metal pipes 
and pumps, and thus make some processes 
costly Also, minute traces of corrosion im¬ 
purities may completely change chemical 
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organic tolventa in general, as it basically 
contained aluminum or magnesium silicates. 
In dry condition, it exhibited very satis¬ 
factory eleclrir insulation properties, which, 
however, dropped rapidly as soon as the 
61m picked up traces of moisture. 

The new water-resistant 61m overcomes 
this drawback and retains all of the good 
qualities of the 6rst clay 61m Both in re¬ 
gard to Its general properties and its actual 
composition, the material, Professor Hauser 
pointed out, is comparable with mica. 

The alsi61m can be produced in any de¬ 
sired size and thickness and can he made 
decidedly more Bexible than natural mica 


K\ILHOAU TRUCKS 
AMERICAN railroads have 53,000 
motor tracks in terminal trans¬ 
fer, inter-city, and store-door deliv¬ 
ery service. This number of trucks 
exceeds the number of lo< omolives 
oiienited by the railroads. 


Elec trig Office 
Secretary 

A MECHANICAL secreuiry which lakes 
dictation, writes letters that talk, an¬ 
swers the phone, records business deals and 
conferences, reads the boss to sleep, and 
arts as watchman, has been produced by a 
Hollywood manufacturer With the aid of 
attachments covered by 52 patents, the ma¬ 
chine performs additional duties which 
have heretofore been in the domain of 
tc-achers, salesmen, detectives, reporters, 
nurses, and others 

'Ihc machine, liricHy, is a voice recording 
and reproducing unit as light and compact 
as a portable typewriter It records 7800 
Words (ten average-sized letters) on a collar 
of Cellophane-like material which costs 6ve 
rents and is so thin that three of them (con¬ 
taining about 25,000 words) tan be folded 
into an envelope and mailed for a tliree- 
cenl stamp A supplementary device makes 
“carbon copies” or multigraph copies from 
the original letter when required, by a pro¬ 
cess similar to that used by phonograph 
manufacturers in transferring the first or 
“muster records” to the permanent wax 
copies, that is, by the impression method. 

These records last indefinitely and may 
he folded flat and flled, to be played when 
needed. Or they may be transcribed onto 
typewritten pages by a stenographer using 
either loudspeaker or headphones. 

Adapted to 110 volt direct current, the 



Rocorda made by the electric sec- 
tletary are thin, flexible, mailable 


Hated. 

Jteufe 

Not Ono^eaied! 



THE WORLD’S MOST EXTENSIVELY 
AIR4:ONDITIONED HOTEL 


It really doesn’t cost any more to 
stay at the Waldorf . , . in fact, 
luxury and service considered, the 
Waldorf costs less. One of the 
added satisfactions of your visit 
to tlie New York World’s Fair is 
that in choosing the Waldorf, you 
pay only our standard rates! 

And stopping at the Waldorf is, 
in itself, one of the never-to-be- 
forgotten experiences of your visit 
to New York. 

THE 

WALDORF-ASTORIA 

Park Avenue * 49th to 50th 
New York 
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American 

Make them yourself; protect and preserve >our copies with a 

PERMO LIFETIME BINDER 

It holds a year’s issues 


CO MANY readers preserve their capies year after year and have asked for binders that, 
^ afier thorough investigation of binders, the editors of Scientific American found a type 
that 18 most satisfactory, considering cost, ease of handling, and durability It holds a full 
year’s issues (12); has an efficient patented lock; is strong and durable, and is covered wnh 
a rich, pebbled, red leatherette beautifully stamped in gold. Magazines are bound in with a 
snap and ore held positively in place; no punching necessary. In ordering, state what year 
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Each 91*50 postpaid in continental U. S. 
(92.00 postpaid elsewhere) 
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Scientific American, 24 West 40th Street, New York 


MANY STILL ARE NOT AWARE 

thcrt there is a companion volume to "Amateur 
Telescope Moldng." 


“Amateur Telescope 
Making—Advanced ” 



beginners’ book who have absorbed its contents. “Amateur 
Telescope Making—Advanced” has 57 chapters, 650 pages, 
359 illustrations and over 300,CXX) words, dealing with advanced 
mirror technic, flat making, eyepiece work, drives, aluminizing, 
observatories and many other aspects of the optical hobby. 
Published 1937. 


"Amateur Telescope Making — Advanced" 

Edited by Albert G. Ingalls 


Postpaid $3.00, domestic $3.35, foreign 
SCIENTIFIC AMERICAN 

24 Wert 40th Street New York, N. Y. 



Talking Letters can be reproduced 
throngh earphones or loudspeaker 


device plugs into the regular electric out¬ 
let, or may be operated on auto batlenes. 
Thus the salesman or executive may save 
himself the work of report writing while 
traveling, and the expense of taking a sec¬ 
retary with him, since the machine, of 
course, travels free on busses, trains, planes, 
and boats and will be on hand 24 hours of 
the day to take down the thoughts of its 
owner It is of light, all-metal composi¬ 
tion, 8 by 10 by 10 inches. 

The voice-recording method used for the 
new device is an improvement on motion 
pirtuie processes used for the same pur¬ 
poses. Dispensing with the photoelectric 
cell and chemical processes, which the stu¬ 
dios use, it obteins its results through a 
simple electric method—a diaphragm which 
responds to sound waves, an amplifier which 
boosts these vibrations 477,100 times, and 
a stylua which impresses them instantly and 
permanently on the recording surface. 

The Cellophane-like collar upon which 
the sound is recorded is only three one- 
thousandths of an inch thick, but a strong 
man could not tear it It is composed of a 
wood fiber treated by a gelatin process which 
renders it as readily foldable as paper while 
retaining a tougliness like that of silk. With¬ 
out further processing the Talking Letter 
may be immediately played back, or “read” 
by the recipient. 

Since the machine will record ordinary 
conversational tones within a radius of 20 
feet. It is possible to record a business con¬ 
ference or discussion participated in by a 
roomful of men. 

At newspaper offices, with the personnel 
busy, the machine may be hooked up to the 
telephone to take down stories phoned in 
by reporters, saving the stenographer and 
obtaining an error-proof record. In hos¬ 
pitals, with the aid of ear-phones, a patient 
may be read to sleep without disturbing 
others in the same room. Foreign languages 
and music may be taught by mail with the 
same efficiency aa personal contact. The 
actor can hear himself as others hear him. 
The tourist can save himselt tedious scrib¬ 
bling on post cards, by recording voice 
pictures on the spot of the wonders he is 
seeing, and mailing the letters forthwith. 


Germicide Protects 
Sporting Equipment 

T he problem of sterilizing and deodoris¬ 
ing sporting equipment long has trou¬ 
bled proprietors of skating rinlca, gymnasia, 
and swimming pools. Taking a tip froin the 
WPA., many now are ujing Wyandotte 
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Steri-Chlor, an effective germicidal agent 
that may be Applied in powder or liquid {orm. 

Experience of the federal government has 
proved that this product is excellent for dis¬ 
infecting boots that are worn by many work¬ 
ers. A half-teaspoonful, sprinkled inside each 
shoe, retards the spread of athlete’s foot and 
similar diseases. 

The product is stable and will maintain 
uniform strength. When used in solution, its 
active ingredients are effective at high or 
low temperatures, providing the highest de¬ 
gree of sanitadon. 

Because it harms only germs, it is widely 
used in sterilizing fountain and dairy equip¬ 
ment. This fact also recommends its use for 
protecting all types of sporting goods. 

Plastic Compound from 
Sugarcane Bagasse 

A plastic compound made from the 
lignin and cellulose of sugarcane bag¬ 
asse, one of tfio country’s important agri¬ 
cultural waste products, has been manufac¬ 
tured by chemists of the United States De¬ 
partment of Agriculture at the Agricultural 
By Products Laboratory, Ames, Iowa. The 
chemists estimate that this new compound 



Sugarcane bagasse plastic may be 
molded in a wide variety of forms 


can be manufactured for less than half the 
cost of the cheapest synthetic plastic com¬ 
pound now on the market. 

Molding compounds may be made from 
the bagasSe by three methods The first, and 
cheapest, is hydrolysis with acid. Counting 
the cost of bagasse at eight dollars a ton, 
baled and delivered at the factory, the chem¬ 
ists estimate that a plasuc compound can 
be made by this method, in which the cost 
of material will be slightly more than two 
cents a pound. Plastics made from the com¬ 
pound, while not so strong as some synthetic 
products now in use, are quite moisture re¬ 
sistant and would be suitable for molding 
bathroom tile lor both floors and walls. They 
apparently have the wearing ability of wood 
and may be sanded and re-polished through 
the entire body. 

The second method is hydrolysis in the 
presence of aniline, a coal tar derivative. 
The material coat of plastics from this pro¬ 
cess will be more—about 4^ cents a pound 
-—but they are as strong as plastics now in 
use. In tests it l^gs resist^ bending pressures 
up to 9000 pounds per square inch. They are 
slightly less water-resisunt than plastics 
made by the first metboo, but do not warp 
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and may be sawed, drilled, and, with care, 
nailed. These properties suggest uses os 
card table tops, desk tops, and building 
panels 

Treating the bagasse with sodium hydrox¬ 
ide and furfural is the third process. In 
quality, plastics from this method are about 
midway between the other two. They flow 
better and mold at 2500 pounds per square 
inch compared with 3500 for the second 
treatment. They may be pul to the same uses 
as the plastic from the second treatment. 

Either of the plastics made from the last 
I wo processes do not shatter easily. In fact, 
neither breaks when struck hard enough 
with a hammer to cause a dent. 

It IS possible thal other farm waste ma¬ 
terials. such as cornstalks and straw from 
small grains, may be used in making plastica 
by the same processes, the chemists report. 


TOLL 

rkllRINi; 1938 in the United 
^ Stales there was one arridental 
dc.ilh everj minutes. Non-fatal 
injuries suffered m accidents oe- 
eiirred one every 3 seronds. 


Judicious Jiggles 

Y IBKATION is like a sirloin steak in 
that It can he one man’s meat or an¬ 
other man's poison Many engineers are 
troubled with machines that shake too 
much, others are spending their best ef¬ 
forts in building mechanisms for the sole 
purpose of creating vibration, but vihralioii 
whose iiilensily and frequency are under 
continuous control There are numerous 
points in industry, nolahly in the fields of 
construction, mining, chemical processing, 
and conveying, where a little judicious 
Jiggling or even severe shaking is a neces¬ 
sity, declares the Industrial Bulletin of 
Arthur D Little, Inc 
When these vibrating tools arc elcctrieally 
operated, the source of power is generally 
a magnet, for it lends itself to mechanisms 
which are simple in construction, with few 
oiling points, and with correspondingly few 
points to wear or eause trouble. The rug- 
grdness of such tools is indicated by the 
fact that a large outlet for them is in ham¬ 
mers used to break and drill concrete. The 
electrical method offers savings in weight 
and freedom from auxiliary equipment 
The conveyor line is a frequent user of 
magnetically induced vibrationa Not only 
will relatively tractable materials like sand 
move smoothly down a properly oscillated 
trough, but also obdurate objects such as 
dog biscuits or metallic fasteners which, 
under ordinary conditions, may not “flow” 
at all. Although the eye sees only a uni¬ 
form progression, the goods are actually 
thrown forward in a series of small, rapid 
jumps. (The dog biscuits—and articles less- 
inherently humorous—will move as steadily 
up a slight incline as they will on the 
level, and vibration conveyors are often so 
used ) 

By means of a rheostat, the rate of feeding 
can be varied from, say, 10 tons per hour, as 
in one application in a smelting plant, to a 
slow dribble. Vibrating conveyor feeders 
are particularly useful in conjunction with 
autoiMlic weighing devices, because the 
close control possible allows an operator 
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to feed rapidly until the scale beam trips, 
then to slop the Hoh of material instantly 

In spite of the wide use of magnets in 
other fields and the accumulation of much 
empirical data, there are no romprehen- 
Kive formulas which permit the ready cal- 
cuiatinn'of optimum dimensions for a given 
condition. Experience during the past dec¬ 
ade, therefore, has leil to steady improve¬ 
ment in details and to the exertion of 
progressively greater forces for the same 
movement of the magnet armature A more 
basic improvement has been the appliea- 
tion of “power pulses" to energise the mag¬ 
nets Engineers attempting to avoid 
vibration, strive for a smooth, steady How 
of power through their apparatus, builders 
of electromagnetie vibrators want, and 
have obtaiiied, power that inines in spur!-. 
Tile simplest way to supply the magnets 
with oversmed “qiiantiims” of energy sep 
araled bv periods of no < iirrent flow is to 
use so-called halfwave rectified alteriialing 
current (produced by passing alteriiatiiig 
I iirrent through some electrical valve that 
allows current moving only in one direction 
to p.sss ihiough It) 

A riceiil and important aclvuncc is tin 
use of piilsc-s created bv condense i ills 
charges, a mi tlioil th.it allows great flexi 
bilitv 111 till frequcniv at whic.li the pulses 
are supplied l)i vi linmii’iits m large 
cdpacily eliitroiiic lubes permit the original 
source of power to be eillier allernalilig 
or direct current, and in this miimiir make 
control of the coiiilenser clistliaigi-s commer 
ciallv feasible 

The icy permaneiie c of print niabes the 
predicliiin of applications for ihis iiicieased 
vcrsalililv a diingi rolls pastime, but magnets 
are alreaelv shaking sc leens in many process 
and mining Industrie s Klecti ii ally vibrate cl 
screens have been found (lartic ularly re 
sislani to “blinding" or wedging of the ma¬ 
terial between the wires 

Vibration is ni-eessarv m making pulp 
fibers mat into a sheet of paper, it is also 
being used in the placing of concrete .Satis¬ 
factory consolidation can be obtained with 
lower water-cement ratios than is prac¬ 
ticable with hand-placed mixes, and physi¬ 
cal properties arc correspondingly better 
Artificially induced vibration has even 
proved to be a valuable means of testing 
laboratory specimens and completed struc¬ 
tures such as bridges, buildings, and water 
tank towers. Oscillators are attached to 
the structure, and measuriunents are made 
of eneigv input and the degree of dampen¬ 
ing. From the readings can be deduced such 
dynamic properties as endurance limits, 
periods of resonance, and the existence of 
Btruclural defects. 

In these cases, as in most others where 
vibrations are deliberately created, no ran¬ 
dom shakes will do, but it is necessary to 
provide oscillations which can be adjusted 
to meet variations in the conditions or to 
give optimum results. 


Copper-bearing Cement 

A COPPER-BEARING cement, recently 
announced, appears to have poasibdities 
of great usefulness in making “composition" 
floors, stucco, and mortar for tiles and glass 
brick, reports Highway Research Abstracts. 

Finely divided^ copper incorporated with 
“caustic" magnesia (not the dead-burned 
and mixed with a solution of magne¬ 
sium chloride, produces in the mixture a 
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I ment. The loudspeaker may be twitched off 
during the tubaequent convenation. 

Provision may be made also for “selective 
calling.” A boat to equipped it assigned a 
number, and its equipment maintains a con¬ 
tinuous, silent watch, to receive only calls 
that may be directed to it. When the shore 
station operator dials its number, a tele¬ 
phone bell rings exactly as on land. 

Built in a single, self-contained unit, and 
designed to occupy less space than a small 
overnight bag, the instrument is easy to in¬ 
stall. Radio transmitter, receiver, power con¬ 
version pack, and built-in loudspeaker are 
all assembled in a special metal cabinet that 
is finished to resist corrosion, and only three 
electrical connections are required fur in¬ 
stallation: the antenna wire, ground, and 
power supply. 

The device may be operated from a six 
or twelve volt battery or it may be simply 
adjusted for use with other voltages. The 
transmitter operates on any one of four 
crystal-controlled frequencies. By merely 
changing the quartz piates, frequencies other 
than those originally selected for the trans¬ 
mitter may be substituted, within the range 
of the equipment. No further tuning adjust¬ 
ment IS required when making the change. 
The receiver, too, may be crystal-controlled 
if desired, which eliminates the incon¬ 
venience of "fishing” for incoming calls. 

Specially trained personnel is not required 
to operate the equipment. The regulations 
of the Federal Communications Commission 
permit the operation of radio telephone 
equipment in marine service by persons 
holding a third class radio telephone oper¬ 
ator's license which calls only for an ele¬ 
mentary knowledge of the radio laws and 
regulations, and familiarity with the method 
of operating the equipment. 

Paint on a Water- 
Beaded Surface 

O RDINARILY, paint must be applied 
to a dry surface to furnish a satisfac- 
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from the surface being painted, the moisture 
I appearing almost instantly on the paint 
I surface, from which it evaporates. The paint 
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Are You'- 


"vone of the many who a 
seeking a new field to < 
ter? 


If you are, here ie 
a practical solution 
to your problem. 

HOPKINS’ 

CYCLOPEDIA 

OF 

FORMULAS 

Is the foundation for the 
beginning of a fascinating 
hobby; the groundwork on 
which to build a prartical 
knowledge of useful chemi¬ 
cal facts. 

Is the foundation for 
hundreds of suggestions for 
those who are seeking sala¬ 
ble articles which can be 
manufactured at home 
profitably on a small scale. 


SHORT-CUT ARITHMETIC 

Accoununta, bookkeepera, taichsra, cterka, time- 
kMpera, asve tinic sod inaure sccurtcy. Simplified 
enthmeuc Abaoluiely NEW METHOD from 
entirely new enclea. Compleic S2.00. DeuUe 
FREE. Arith-Magic, Dept. P, Maywood, Ittinoia. 


SPECIAL'37 RIFLE CAL 30-06 


-WANTED—MEN- 


I METAL CAST PRODUCTS CO. 

tw iMtoR Koed N*W York City 


of transparent glass, capable of withstanding 
an internal pressure of 25 pounds per square 
inch It IS provided at one end with two 
! heavy electrical terminals, sealed directly 
into the glass. The chemical-resistant glass 
IS capable of withstanding mechanical stress 
and will also withstand being transferred 
instantaneously from cold to boiling water, 
or vice versa, without cracking. A threaded 
pipe IS sealed into the opposite end of the 
envelope as a steam outlet. Resistance wire 
coiled on an insulating core occupies most 
of the interior of the heater, leaving, in 
fact, space for but five ounces of water at 
a time 

The generator may be used for many pur¬ 
poses for which either no tleani supply has 
been available or where the economy or 
convenience of the new method of steam 
generation is outstanding. The steam gen¬ 
erated by the new device may be used for 
the sterilization of diahes, glassware, in¬ 
struments, utensils, clothing, cloths, toilets, 
and furniture. It may be used in the process 
of steam distillation often necessary in chem¬ 
ical laboratories and in small chemical 
plants. It will furnish a convenient steam 
supply for pressure cookers and small steam 
ovens, and can be osect to supply industrial 


I F you want to save money 
on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnishes, 
adhesives, antiseptics, 
bleaches, cosmetics, etc. 


You can profitably make 
them from tbe 15000 form¬ 
ulas contained in tbe 1077 


Cyclopedia of Formulas 
t5.S0 postpaid (domestic) 
For sale by 

Scientific American 

24 W. 40th St„ New York City, N.Y. 










Dominoes ^ 


Diagonals^j^^ir 

"Dominoei are the masks for 
the hidden numbers, the col¬ 
lective numbers." 

BOOKLET - 25 cents 


THE MONOGRArHIC PRESS 


A Problem for the 
Mathematical Reader 

A FARMER tethers his cow to a stake 
driven at the edge of a circular pasture, j 
200 feet 111 diameter How long should the I 





rope be it the tow is to be allowed to graze 
one half the area of the field ^ 

This problem is offered by Lieutenant 
Commander Leonard Kaplan. United States 
Navy, to readers who enjoy wrestling with 
things mathematical No prize is offered 
for Its solution The rorrect answer is 115 87 
feet but the solution- -which is the part 
having ehief interest to the matheniati 
Clan—will be published in this department 


\m\k -/2227, UNTE RS 


>i 'Ear/ 


I POOR 
EYESIGHT? 


HARRY ROS$ii 


9 1 1 , 

tltltllllllT lint SU.SW.a.>-r.a.>.lfM 


You Audit the Accounts 
of your Treasurer. 
Why not your Insurance? 

Aftar all it t» tha 
Basic Aisuranca of your 
Invattmant 

L. 8. Treadwell a Co., inc. 


steam (or other small-scale processes Used as 
a still, it could produce on short order lim¬ 
ited supplies of distilled water for drink¬ 
ing, for garages in isolated places, or for 
medicinal purposes The generator can be 
used to raise the temperature of water to 
boiling, for dishwashing or for general use 
as a domestic hot water supply in dwellings 


To Remove Silica 
From Water 

M ost natural waters contain silica 
which, if the water is used for boiler 
feed purposes, may react with any calcium 
present to form a hard deposit of calcium 
silicate. If the silica content of the water 
can be kept below five parte per million, the 
possibility of Its concentration and subse¬ 
quent preripitation as silicate scale is greatly 
reduced. 

Data rerantly published by the National 
Aluminate Corporation indicate that silica 
may be removed from water by treatment 
with hydrous aluminum oxide and that the 
oxide may be prepared from sodium alumi¬ 
nate. It was also found that pH control is 
necessary for optimum results. 



CARD and PHOTO 
STEREO-MIRROR 


The only scientific single picture 
stereoscope on the market. 

PRICES $2.25 and $3.50 

Now you can have a inmiature 
STEREO-MIRROR for only |1 00. 
Send for leaflet 

NU-MIRROR CO., Bridgapert, Conn. 
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A LONG FELT NEED 
IN THE DARK ROOM 


Conducted by JACOB DESCHIN, A.R.P.S. 


RECONDITIONS 

YOUR EQUIPMENT I 

It takes so little time, so little effort, 
costs so very little to keep your equip- 
men sparkling like new' 

Simply PAINT ON "WILLO-WHITE"' 
Dries in less than two hours' Presto' 
Trays, sink, shelves and all your equip¬ 
ment look like new ond WILLO- 
WHITE makes them 

• Acid Proof! 

• Alkali Proof! 

• Water Retiitant! 

• Impervious to Hot Water! 
WILLO-WHITE IS neither o point nor 
a lacquer, but a secret formulo we've 
developed to work new wonders for your 
dark room equipment' 

Obtoinoble in convenient sizes 

PINTS QUARTS GALLONS 

95c $1.80 $6.80 


ELIMINATE RUIN 
OF PRIZED SHOTS 


RADIART 

FILTORETTE 

f The Radiart Fil- 

small disc of filter 
paper, held in place 


P ICTURES of children know no sea¬ 
sons. They furnish one of the most 
stable subjects in all photography In any 
mood, at almost any time, children are 
“available” for picture-making and need 
little urging, if any. The matter of dress, 
too, is hardly of any consequence, their 
mothers to the contrary notwithstanding. 
In fact, "dressing up" the children for pic¬ 
ture-making IS one of the chief problems 
the photographer has to combat Not only 
do the children often appear stiff when 
subjected to these embellishments, but they 
fail to behave naturally, with the result 
that the picture is, in some sense, a failure, 
no matter how good it may turn out to be 
techmcally 

So take your kid pictures when, as, ond 
if the opportunity occurs for unusual shots. 




“Little Miss Homebody” 

process will make up for any lack of ability 
to come closer with your parucular lens 
equipment. Where it is found desirable, 
some diffusion under the enlarger will fre¬ 
quently help to improve the result by soften¬ 
ing sharp outlines. Watch out for good 
backgrounds when you can, but since you 
cannot always choose, it may sometimes be 
necessary to shoot against a disturbing 
background or not to shoot at all. Such 
a picture as “Ceel”, for example, either had 
to be made as it was or be lost altogether. 

Illustrating this piece are a few pictures 
of children made on different occasions. 


and fresh-filfered so¬ 
lutions whenever 
needed 


Move close for pictures of children in order 
to reveal their childish expressions. Avoid 
contrasty or low-key lighting as much as 
possible. Don’t worry about freckles or 
lost teeth, but make the most of them. Get 
them candid-wise or let them pose them¬ 
selves naturally, in the latter case perhaps 
aided by a hint or two from you. Babies 
will give no trouble in this regard because 
they don’t know what you’re about anyway. 

Don't spore film when the kid shooting 
IS good. Although occasionally you will 
get just the right expression and pose the 
very first try, the chances are that you will 
have to take several in order to afford a 
selection later on. Any camera will serve 
I the purpose and the use of the enlarging 
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lii, there! was one of those impromptu 
things that make the photographer’s life a 
happy one. While we were idling with the 
r4imera towards the end of a busy picnic 
day, a mother and her baby, friends of our 
group, came along to join us. As they re¬ 
clined on the grass conveniently only a 
few feet away from the camera, we shot 
head on from ground level just as the baby 
was exchanging smiles with someone stand¬ 
ing back of us. The pose of the mother's 
head as well as that of the baby, together 
with the animation expressed in both faces, 
seemed made to order. 

A week-end visit with friends produced 
“Little Miss Homebody." One of the secret 
objectives of the trip was to make a picture 
of the little daughter of the eoiiple we were 
visiting, but she was an extremely active 
child and we had almost despaired. Final¬ 
ly, just as we were about to leave on a few 
hours’ auto jaunt into the country, she sal 
down in a big chair by a window There 
was not much light coming in, but oppor¬ 
tunity was knocking and we had to make 




the best of things Setting the camera on 
the window sill to steady it and asking the 
subject to hold still “for a second" we har- 
arded a shot at 1/5 of a second, //3.5 lens 
opening. The negative showed the hands 
sharp, but the head had moved slightly. 
The expression and the pose were so charm¬ 
ing It seemed a pity to lose the picture jusi 
because of a little movement of the head 
The solution came in the use of a diffusion 
lens during enlargement. This effected the 
desired compromise between the sharp 
hands and the “soft” face definition, besides 
affording a pleasant and desirable atmos¬ 
pheric effect. 

“Susie” was also enlarged by diffusion, 
this time in order to minimize the harsh¬ 
ness of the high-lighting as well as to assist 
m reproducing the mood of the subject at 
the lime the picture was made. 

“Gee!” was another picnic shot and was 
one of a group we shot “from ambush.” 
The boy knew the camera was present but 
appeared to ignore it. At the particular 
moment this picture was made, he was lis¬ 
tening wide-eyed to the sound of an air¬ 
plane passing by. The person sitting by 
him moved back quickly so that while the 
background is somewhat cluttered up, the 
boy’s face and figure predominate. If there 


moment, me paper negative process count 
be profitably employed in removing most 
of the objectionable background 
“Pals" was shot against the clouds from 
an extremely low position. More of the 
figures was included than shown in the 
picture, but cropping under the enlarger 
enhanced the effect by bringing the faces 
nto greater prominence. 


Have You Tried 
Contrast Filters? 

A DARK sky standing out in stark con¬ 
trast to while clouds is not true to 
nature, of course, but there is no doubt as 
to its pictorial effectiveness. The yellow 


Sale! 

VOIGTLANDER 

RANGEFINDER 

BESSA 



With Hinged Yellow Filter 
Attached to Lens Mount 

Voigtiander f3.5 Helomar 
Anastigmat Lens 
in Compur 

Rapid Delayed-Action 
Shutter with speeds up to 
1 -400th part of second 

THF Rangefinder Bessa combines all 
' the best features of the regular Besso 
with the audition of the extremely volu- 
able automatic built-in coupled range¬ 
finder by means of which the fost Voigt- 
lander lenses ore focused to maximum 
sharpness even when the comera is 
closed Has convenient trigger release 
which disappears when camera is closed 
Streamline shape Two size optical 
finder Half size mask for pictures 
l%x214 os well as 2’Ax3}4 Uses No 
120 or 620 filpi. 


Mail orders filled. 
Send for Booklet 
S,B.A. 
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You Can 

Win 


one of 



27 

r 

\ 

Over 

PRIZES 

tl300 


in AWARDS 

I^VERYONE who owns ■ esmsra 

Cl hsi a chance of winnina a val- 
uabla pnaa Plan now to antar your 
printi in thia contatt. You may antar 
any or all of tha thraa diviiiona, but 

Fourth 

Annual 

imd by one cont«itant in any ona o£ 
tha divialona. 

SCIENTIFIC AMERICAN AMAHUR 

SpaciBc rule! £or thii contaat ara pub* 
bahad balow Da aura to raad them 

PHOTOGRAPHY CONTEST — 

RULES of tho Contest 

Prizes for BEST PHOTOGRAPHS in EACH 
DIVISION follow: 

• 1 The croups wUI ba Judged Indepand- 

First Prize 

Third Prize 

teehnteal excellence The decision of 
tho Judsos will be Onal In case of a 
lie (or any prise, duplicate prises will ba 
awarded to the tylni contestants 

t by 7 or larser than 11 by 14 Prints 
need not be mounted, but may be at 
the contestant's option 

One $250 One FEDERAL 

“Lifetiino” No. 636 Variable 

LONGINES Watch* Projection Printer 

(LitI pric* $29.50) 

a Photorrapha must be packed properly 

Second Prize Prize 

only If sufficient postase Is Included when 
the prints are submitted 

?!;*!“ OneFEKIIAL 

lOjUIJB do. 120 EnliroH 

Watch (List price $17.95) 

pap'.r°u-^r"‘' *"'* 

Five Honorabb 


than two prints In each group, but may 

Remember that thoie prliea are to he^ given Jn^ each 
plua 16 eubecrlptlone to Bolantiao American, totaling 

Color photographs are not eligible 

S. Prlse-wlnnlng photographs will 

pocket etyle or gentlemaa'i er lady-i wrial wateh. 

American, to be used In any manner at 
the discretion of the publisher 

• Sclentlflc American reserves tho 
right to purchase, at regular rates, any 

Sobniit Pictores in ANY or 

ALL Throe Divisions: 

16 ^ No entries will be considered from 

camera atudlea of people. 

in the hands of the judges by December 

issue dated Pebruery 1940 

floee'-upa of parte of''landecapee. eeaaoapee, and ae an’ 
Dlrlelon 2 ^.^lon-^jncludtog ^l^g^^ot^photocnphy 

protographers who are not In the employ 

watchea—"The World'e Meet Honored Watoh"—and 
two Federal Enlargera, aa well as Ore Honorable Mention 


Thi, Coniest C/oi»» Dtc. I, 1939—All Ent, 

Address All Entries to 
PHOTOGRAPHY CONTEST EDITOR 

SCIENTIFIC AMERICAN 

24 W. 4Mh U.. Nnr tnk Cll» 


H Mum Then B* M Hmit of JuAgtr 

THE JUDGES: 

McChlland Barctay, vllst 
Ivan OnHrl, ■rtlit mi »liotoiri«hir 


medium filter ia atill the moat useful and 
the most convenient for the purpose. All 
we have to do is double the exposure or 
open the lens diaphragm one stop larger 
than would normally be required without 
the filter. But a deep yellow filter, requiring 
only three times the exposure, when using 
panchromatic film, or an orange, requiring 
about lour times, or a red, calling for six 
to eight times normal exposure, will provide 
more dramatic sky backgrounds, though at 
the cost of over-coirertion. The disadvan¬ 
tage of using these contrast fillers is the 
relatively long exposure required, but in 
these days of very fast film emulsions, snaj)- 
shot exposures may be had even when using 
ted filters. 


For the Naturalist 

W HAT’S wrong with this picture of 
snake’s eggs^ One person tells us 
the eggs look very large when as a matter 
of fact they were quite small, roughly a 
little under 2 inches in length Some fa¬ 



miliar object, preferably a pocket ruler, 
should have been placed alongside one of 
the eggs to indicate its true sue, or a human 
hand might have been included in the 
view, picking up one of the eggs or holding 
It in the palm. The picture was a snapshot 
at close range, employing a supplementary 


Adams Institute 

U NDER the personal direction and in¬ 
struction of Dr. Richard Beltini, Dean, 
whose family has been actively associated 
with photography during practically the en¬ 
tire century of photography’s existence, a 
new school of photography has just been 
inaugurated in New York City under the 
name of the Adams Institute. Dr. Bettini's 
grandfather entered the photography pro¬ 
fession in 1859, being later succeeded by 
Dr. Bettini's father. Many internationally 
famous persons have been photographed by 
the three Bettini’s, including royalty, aristo¬ 
cracy, Popes, Cardinals, and persons high 
in artistic and other quarters. 

Equipment of the school includes an 
unusually large darkroom furnished with 18 
enlargers and other equipment which rep¬ 
resents a wide diversification of various 
types of facilities “so that an individual will 
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how the camera is operated before we start 
using It. This department would like to 
suggest that manufacturers and distributors 
issue two sets of instructions, one extremely 
brief and giving only the bare essentials 
necessary for operating the camera, the 
other more extended and detailed. The brief 
one would be for use in the first moments 
of possession of a new camera and would 
be written in monosyllabic language, just 
as one would give instruction to a child. 
Rest of all, the dealer should load the camera 
for the purchaser, set the distance and stop 
for fixed focus operation, instruct the user 
to shoot only in broad daylight, and show 
him where the release button is After the 
first roll has been exhausted, the new-cameia 
owner may come to his senses at last and 
decide to cut out the foolishness and get 
down to brass tacks. 


Balancing the Angle 

M en at work frequently offer stnking 
subject-matter for picture makers, 
and one of the best viewpoints to adopt for 
unusual pictures is that of the up-angle. 
In the present illustration, the men were 
suitably placed for a good composition. The 
diagonal was inevitable, but it was neces¬ 
sary to wait for the standing man to get 
into the position shown before the picture 



“Men at Work” 

could truly be said to have balance. This 
balance is facilitated by the fact that the 
man’s body is slightly tilted forward. Unity 
is achieved, too, by the fact that both men 
are engaged on one thing and are facing 
towards each other. A filter was used for 
the sky. 

That Double Chin 

O ccasionally you win be confronted 

with the problem of how to Adnimize 
or to some extent avoid representing the 
double chin of your subject. This is par¬ 
ticularly a problem with women. In mod¬ 
erate cases, a shift in the angle of the head 
18 all that will be necessary. Have the sub¬ 
ject seated facing on an angle with relation 
to the camera and then turn her head to¬ 
wards the camera. Caution must be used 
here, however, to prevent too many folds 
in the neck, which might prove almost u 


**Make Money 
With 

Your Camera^^ 

Photo-Markets 

This 144-page book 
tells what to “shoot,” 
how and where. Gives 
directions for submit¬ 
ting photographs to 
magazines. Lists hun¬ 
dreds of markets for 
photographs, together 
with the types most 
suitable for each. 

Eighth Edition 
Revised — Up-To-Date 
50 Cents, Postpaid 

Scientific American 
24 West 40th Street New York City 


Profitable Photography 
with the 

Miniature Camera 

By Edwin C. Buxbaum, AJiJ*.S. 

B esides having a consider¬ 
able amount of fun with the 
miniature camera, making trick 
“shots,’’ art photographs, and the 
like, you can also use it for spe¬ 
cial paying work. This little pa¬ 
per-hound booklet of 72 pages 
tells not only how to make in¬ 
teresting photographs that are 
salable to news agencies or mag¬ 
azines but also gives many clues to 
the very large number of types of 
photographs that can be sold. For 
those who wish to mix profit with 
pleasure this booklet should prove 
most helpful.—$1.10 postpaid. 

For Male by 

SCIENTIFIC AMERICAN 
24 West 40tb St^ Now YoA, N. Y. 
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forHighesf Efficiency 

USE 
THIS 

VICTOR 

No. 41 Unh 



Only $971 


"Professional" ' in every particularf Uses 
powerfel No. 4 floorfbulbs and No. 75 flash¬ 
bulbs. See it ot dealers. Write for free 
folder describing entire line of Victor photo¬ 
graphic products. 

James H. Smith & Sons Corporation 

99 Celfex 8t GRIFFJTH. INDIANA 


OOOOOOOOGGOO 



MlollSrCN—M. W. 


* Own a lamoua eannxa for a amall down 
parmnnt. 12 montba 1o pay Trad* in youx 
old oamoral Writ* for iniormation on fho 

TtolrpSyiir.n"p!S‘n •opoour 

ftwncod ihrooB^ Conurwrc/o/ CrodfT Ca 

KUUN g OOODMAM > U 8 , lOHi Sts, Hilki^ No 


Whom you write to 
advertisers 

• I’hc Editor will appreciate 
it if you will mention that 

12 SCIENTIFIC 
itin AMERICAN 


that is inclined to curl somewhat. A still 
easier method and one that will leave the 
print clear of marka to the very comers, is 
to use double-sided adhesive. This is avail¬ 
able in a product known as Twintak. Cut 
four short strips, remove the linen fabric 
that covers one of the adhesive sides, anri 
attach to the under side of each of the four 
corners of the paper Then place the paper 
in the desired position on the baseboard, 
after having previously focused on an or¬ 
dinary sheet of paper in the usual way, and 
the paper will stay put wherever placed. 


Cleaning Old Prints 

H ere is a professional tip that many 
amateurs can put to good use One 
photographer who occasionally has to re¬ 
vive an old print which has become soiled 
for one reason or another, does so by the 
simple expedient of applying a thin paste 
of ordinary starch to the surface of the 
print. He allows this paste to dry for about 
10 minutes. At the end of this period, he 
holds It under the tap and removes both 
starch and dirt by running water over the 


Soft Developer 

F or that contrasty subject, with very 
strong high-lights and deep shadows, we 
recently came across a developing solution 
that j'ust about hits the nail on the head It 
IS called GD-SS, is easily made up from 
familiar chemicals sure to be found on every 
normally equipped chemical shelf, and is 
extremely stable Made up for tray use, the 
formula follows- 


Metol 
Sodium Sulfite 
Sodium Bisulfite 
Hydroquinone 
Sodium Carbonate 
Potasium Bromide 
Water to 


75 grains 
1% ounces 
15 grains 
20 grains 

15 grams 
32 ounces 


130 


Anton F. Baumann 

W IDELY known and admired both as 
a photographer and a personality, 
Anton F. Baumann has shot his last picture 
A victim to the desire for original view¬ 
points in photography, Baumann, a master 
of 35ram technique, died while attempting 
an unusual picture angle. 

“He had just completed a lecture and 
demonstration tour of a number of southern 
cities,” says the announcement of his death, 
"and was making pictures when he met with 
an accident in an attempt to obtain a ‘differ¬ 
ent’ angle from a high position. 

“Anton F. Baumann entered the employ 
of the firm of Ernst Leitz as a young boy, 
being engaged in the research department. 
When the Leica was introduced he at once 
realized its possibilities and soon devoted 
all of his activities to making pictures and 
lecturing on Leica technique throughout 
the world. . . . His lectures and demonstra¬ 
tions were a delight to thousands of photog¬ 
raphy enthusiasts, for Aey taught them 
how simple it is to make enlargements from 
1 by inch negatives. When modem color 
films first appeared, Baumann immediately 
saw the poasibilitiea of this new medium 
and devoted much of his time to it. He 
projected bis slides to audiences throughout 
the country and inspired many photog¬ 
raphers to work with this new medium.” 


WHAT’S NEW 

In Photographic Equipment 

rrif you ort iutircsied in any of tht Hems 
^ieserihed below, and cannot find them in 
out tdverlisini columns or at your ohoto- 
iraphtc dealer, we shall be glad to tell you 


Duplicate TBANspAnENCiES From Koda- 
ciinoME; 35mm duplicates, for screen 
projection, or enlarged duplicate transpar 
cncies up to n by 14 inches from original 
Kodachromes taken with miniature camera. 
Also, “same-size,” enlarged, or reduced-size 
duplicates from most sizes of Professional 
Kodachrome Miniature sires may be sub¬ 
mitted, through dealer, either mounted or 
unninuntcd 


IIeaiy Di.ty Photo Flood "Hi-Lo" 
Switch ; Control switch capable of hand¬ 
ling group of two, three, or four lamps draw¬ 
ing total power up to 2400 watts. For ex¬ 
ample—four No. 1 lamps, four No. 2’g, two 
No. 4’8 plus two No. I’s, and so on. Unit 
comprises steel box four inches square by 
two inches high, with toggle switch lever on 
top and pair of nutlets on each of two 
sides. Finished in neat crackle gray, 
equipped with rubber-covered, heavy-duty 
Lne cord and plug. With switch in "Ht" 
position lamps burn at normal brilliancy 
but in “Lo” two pairs of outlets are con¬ 
nected m senes, dimming illumination, re¬ 
ducing current drain and heating. 


Triple S Superpan Rever.sible (100-foot 
length, $6; 50-foot length, 13 25); New 
Ifiram motion picture film Rated four 
times faster than Agfa 16mm Superpan Re¬ 
versible, permuting two lens stops less ex¬ 
posure or corresponding increase in subject 
range. Speed combined with fine grain and 
brilliant gradation. 


l.AFAYLTTi. Filtf.rs AND MOUNTS: Available 
in 12 sizes to fit all lens diameters 23 to 
42mm. Include light and medium yellow, 
light green, medium green, and red. Mounts 
consist of barrel and clamping ring which 
screws over its outer end to hold filter glass 
in position. Inner end of barrel slips over 
lens mount and has spring fingers to insure 
firm grip. When clamping ring is screwed 
into place it does not reduce inside diam¬ 
eter of njounl. 


Weston Master, Model 715 (|24): New 
model featuring separate scales for low 
brightness range, 1/10 to 50 foot-candles, 
and high brightness range to 1600 foot- 
candles. Manufacturers cite example of 
person sitting near average reading lamp 
at night reflecting five candles per square 
foot to indicate extreme sensitivity of low 
scale. On high brightness side, readings 
far higher than heretofore are providetl 
with such subjects as beach or snow scenes. 
"High Light” scale viewing angle cut to 30 
degrees for greater accuracy in measuring 
central point of interest, without being af¬ 
fected by surrounding light. Film speed 
range increased, providing for film qieeds 
itofa .3 to 800 Weston. More // stop-shut¬ 
ter combinations provided on Master oil- 
culator dial. In ohangtiii film Httfigs, 
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touch button and emulsion dial moves 
nmoothly; release and dial locks securely. 
Hermetically sealed housing around cell 
keeps moisture out. Streamlined outer 
case molded to fit hand, with special ribbing 
to prevent slipping Decorative chromium 
strip forms secure ribbon eyelet at end. 


Sfeeoo Print Dryer, neto model ((14.85). 

Dries glossy prints plus regular matte or 
semi-matte papers. All-metal cabinet, with 
crackle finish. In¬ 
sulated Bakelile 
handles prevent ae- 
cidentally burning 
fingers. Scientifical- 

__ ly circulated and 

controlled air warmed electrically. Mini¬ 
mum drying time, with full protection 
against scorching. Capacity: six 8 by 10- 
inrh prints, five 11 by 14-incli, or more than 
400 contact prints I by 1 1/2-inch, all in one 
drying. 



RonsK Transparency Enlarger ((18.50 
for complete outfit, with three filters, spe¬ 
cial masks for 3Smm and “Bantam” frames, 
and operating instructions) For making 
enlarged negatives from Kodachrome trans¬ 
parencies or black-and-white film positives 
without using darkroom Accommodates 
either double-frame (1 by 1 1/2-inch) 3Smm 
film transparencies or No. 828 film En¬ 
larger loads with either Super XX (XX616) 
or Panatomic X (FX616). Negatives about 
2 1/8 by 3 1/8 inches obtained from 35mm 
film and approximately 2 1/4 by 3 5/8 
inches from No. 828 frames Operation 
transparency, mounted or unmounted, is 
positioned in enlarger gate and hinged dif- 
fiismg-glass cover closed over it No 1 
Photollond in reflector is held about five 
inches over gate, and enlarger shutter, op¬ 
erating only on “time,” is opened for several 
seconds. About five seconds suffices with 
transparency of average density, using 
Super XX him. From enlarged negatives, 
any number of contact prints or greater 
enlargements may be made. 


DtiPAYcoLOR PF Cut Film (box of 6, (2 
to (17 depending on size, 2 1/4 by 3 1/4 to 
8 by 10 inches) Improved Daylight Type 
Cut Film (price range same as above): 
New PF type cut film affords greater speed 
with artificial light. Primarily intended for 
artificial light, but adaptable to outdoor 
shots by using daylight filter. “Dufaycolor 
Daylight Type cut film affords greater 
speed,” says company statement. “In open 
areas in sunlight, exposure of 1/50 of a 
second at //8 yields rich, clean transpar¬ 
encies The color balance of this film has 
been finely developed, accurately recording 
the spectral colors on the exposed transpar¬ 
ency ” 


I.EicA Synchronized Flash Unit Model 
VI ((28.50): By means of new baseplate, 
synchronization is effected by mechanism 
of camera itself. No external synchronizing 
heads, devices, or connecting wires re¬ 
quired. Battery case attached directly to 
special baseplate of camera by means of 
dovetailed slide which holds it in position. 
Bulb socket of sptjnS type. Reflector ad¬ 
justable for two positions depending on 
bulb size. SmaH teet lamp, located in neck 
lamp socket, acts as pilot for effecting 


AS 


DEPENDABLE 


ASA 


LIGHTHODSE 


* More then o third of a mil¬ 
lion snthusiostic owners hove 
learned that they can depend on 
their Rollei cameras for real pre¬ 
cision work. Day after day, veer 
after year, Rolleiffex and Rmlei- 
cord pictures are winning top 
honors in salons, contests, and the 
annuals. Many of the country's 
foremost amateur ond profes¬ 
sional photographers use the Rol- 
leiflex exclusively. But it is to 
amazingly easy to use thot even 
a novice can get good results. 


THE construction of oil Rollei cameras is so sturdy that you do not 
* have the feeling that you hove a fragile, delicate toy in your hands. 
You get precise focusing without having to squint through a range 
finder. You get pictures of a practical size in the ideal square 
format—twelve 214" x ZVk" on a roll of standard, economical 
No. 120 or B2film. 

And, best of all, you actually see each picture in full negative 
size on the ground glass focusing screen before you make it. Thus 
you have the opportunity to study lighting 
and composition, avoiding the waste af film. 
Ask your dealer to show you these five 
popular models: 

Rollaicord lA, with Zeiss Tritar f/4 5 lens in Compur 
shutter (speeds up to 1/3CX)).$ 57.50 

Rollaicord II, with Zeiss Triotor f/3 5 lens in Compur 
shutter (with speeds up to 1/300)... .. 77.50 

4 X 4 CM Rolleiflex, with Zeiss lessor f/2 8 lens in 
Compur Rapid shutter, complete with cose ... . 125.00 

New Standard 6x6 CM. Rolleiflex, with 
Zeiss lessor f/3 5 lens and f/3 1 finder 
lens, Compur Rapid shutter, with cose 128.50 
Automatic Rolleiflex, with Zeiss Tessor 
f/3 5 lens ond ultra fast (f/2 8) finder 
lens, Compur Rapid deloyed-oction shut¬ 
ter, automatic film thread, etc, complete 
with cose. 15250 

If your dealer cannot supply full information, 
write: 


BURLEIGH BROOKS, INC. 

D«pl. SS9-C, 1S7 West 41nd Street New York City 
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books —Z -BOOKS 

I * I 


Amateur Photographers 

New Ways in Photography, by 
Jacob Deschin. Emincnlly prartiral 
Irom every point of view, this new 
book rontaini) nothing of theory and 
nothing that the advanced amaleui 
photographer will not And valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing sudi things as trick pho¬ 
tography, photoniurals, retouching, 
infra-red, and a number of other sub¬ 
divisions that will not he found else¬ 
where in as clear and concise a man¬ 
ner. $2 8f). 

So You Uant to Take Better Pic¬ 
tures, by A. P. Peck. A Inendly, faiv- 
lo-fccc (hat H’ltb the tamera owner 
who hat hit develofttnn and prinlinn 
done at the photo thopt, yet wantt to 
know enoufih about hit camera and its 
uses to enable him intellipenlly to 
utilize It to best advantage. Over 200 
pages, dozens of illutlrationa. $2.10 

Univfrsai Photo Almanac anp Mar- 
KtT Glipe How, when and what to 
(diotograph in order to make inoimy 
with your cuinera; ssliere to sell dif¬ 
ferent types of prints. $I 00, 

Amateur Fhm Making, hy Ceoige 11 
Sewell. A.R.P.S Ihejul to the begin 
tier ns well ns tlie expert movie iiinfeer. 
7'ells about films, cameras, exposure, 
film editing, story telling with the 
camera, and so on. Illustrated $l M) 

Champlin on Fink Grain, by Harrs 
Champlin, A complete h.ind-huuk on 
the entire subject ol fine gram, in¬ 
cluding formulas and how to com¬ 
pound and use them. $1.85. 

Photocraphk, Hints and Gapcets. 
hy Frnprie and Jordan. How to make 
all kinds of photographic accessories, 
from film dtps to cameras to light¬ 
ing equipment, and so on, 250 artu les 
and nearly 500 illustrations. $.1.60 

Poiitrait Photography, by H. Wil¬ 
liams. Fundamental principles of 
composition and lighting, paving the 
way to salisfactoiy results in this 
particular branch of photography. 
*l.,15. 


Photographic Enlarging, by Frank¬ 
lin I. Jordan, F. R. P. S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages caver 
every phase of the subject and 75 
illustrations, many of them salon- 
winners, show the value of correct 
technique. $.1.60. 


Prices Quoted Include Postage 


W'e Can Supply Any Photographic 
Book in Print 


Scientific American 

24 West 40th Street New York City 

BOOKS_BOOKIS 


.''tereo-Miiror .5 1/2 by 2 1/2 inches and 
groove for picture to be viewed. Card or 
photo 18 reflected by concave mirror, image 
in concave mirror is reflected in miniaturi¬ 
st crco-Miiror, 


Alia TwtN Eight Hypan (12.25 for 50 
foot 8mm film). New reversible film de 
“iRiied for use in' Double 8 motion-picture 
luinerus Rated three times faster than 
Agfa single 8mni films, without loss of fine 
grain and hrillianie Provides balanced 
panehroiiialK color sensitivity for use hv 
daylight or artificial light, wide latitude, 
high lesolving power; hrilhanl gradation 
Prniei-tid against halation. 


Kupssliue Pboje-ctor Modil 1 ($1850) 
For 2 hy 2 inch slides Made of molded 
in itcrial in highly polished black finish 
Base measures 2 7/8 by 
5 1/4 inches; projector 
4 5/8 inches high With 
lO-foot throw. Its (out-inch 
projector lens yields 26 hy 
36-in<.h screen picture from 
,k5mm transoarency, or JO by 44 in< h piuiin 
irom No 828 t Bantam l ir.insparency When 
projeiling distance is 15 feel. 46 by (i6-incli 
screen piiliire is had Irom Baiitum trans 
pareni y Illuminating 'Vsiem utilues spher 
leal glass reflei loi, three condensing lenses, 
disk ol spei lal hi at-ahsorhiiig glass to pre 
vent oveihiating of slides Uses 100 wall 
projeilion lamp, camlilahra havonet hast, 
r-8. 4cc filament lump costing $1 15 No 
slide 1 arrier, hIkIi s being simply fed through 
slot eipn|>ped with light springs which hold 
slide correellv m plain of focus Tripod 
socket biiill into base of piojeitor Case 
av,iilahle ($4) lovered with durable blaek 
material, for carrying projector and to sen* 
js support foi It during pioiection Cover 
of case may In lilted hy means of elevating 
screw Kodaslide Readv-Moiint Changer 
leiently unnoiinceil in these columns, mav 
he used on Model 1 


Dm M DavtH ($2.50) Elec trie punt diying 
device eonsisling of chromium squeegee 
plate III rvlindriial form Healed hv a com 
moil eh I Inc light liiilh General consiim 
Hon such that imlosed area quickly heals 
giving satisfactory drying surface Takes 
up little spare 


Ka I-Ko Reei Loaiiir ($2..50) To be Used 
with all spiral adjustable tvpe developing 
tanks Reel is placed in loader, exjiosed roll 
attached to grips, and the protective paper 
covering gently pulled out These three 
motions load the reel which is then ready for 
developer Loader is all metal, rustproof 


llYi-nK CiNOR Lens Attachment Foi 
doubling viewing angle of 8mm Filmo 
camera lenses. Ilieludea provision for fo 
rosing When normal use of lens ia de¬ 
sired, attachment is unserewed and removed 
with a few quick turns. Example of use- 
When using tlie normal lens the ramcr.i 
must be almiit 20 feet away to photograph 
a person six feel tall With the Hyper Cinor 
Lens Attachment in place camera need he 
only half as far away Supplied in models 
for Tayloi-Hohsun 1/2- inch //2.5 lens used 
on Filmo S’s and for T-H l-ineh //2 7 and 
B&H Lumax 1-inch lenses for 16mm Filmos 



BE inUBGEB WISE 


nr harahly grainy? 


Ar* naqollvM hald flat? 




Placing a good negative 
in a poorly made en¬ 
larger is like buying an 
expensive automobile 
and lubricating it with 
cheap oils. To obtain 
the utmost from min¬ 
iature photography, 
yon shoiild work with 
a Leitz enlarger . . . 
for Leitz craftsmen, makers of Leica 
cameras, realize that an enlarger is as 
important as a camera. Therefore, 
Leitz enlargers are as precisely built as 
the Leica camera. 


Illustrated is the Leitz Focomat I, a 
fully automatic enlarger at ^84.00 
(without lens). Another popular 
model IS the Valoy manually operated 
enlarger at jf49.S0 (without lens). 
Both take negatives up to 1 9/16" x 
1 9/16". Leitz enlargers for negatives 
up to 21/4" X 3'/4" also available. Write 
for FREE catalogs on 
all Leitz enlargers. 
Dept. F-IO. 


E. LEITZ, me. 



IB all that y< __ . 

trial period. Speeda £3.9, U 5, 
1 Itogtha 2" up) And inojtpenaivt 

Z U. S Pat 


WRITE FOR FREE ROOK! 


WOLLENSAK OPTICAL CO. 

602 Hud.on Ave Rochsilet, N Y 


WO LLE N 5 AK 







JACOB DESCHIN, conductor of our “Camera Angles" department, will 
answer tn these columns questions of general interest to amateur photog¬ 
raphers. If an answer is desired by mad, enclose a stamped, addressed 
envelope. Queries should be specific, but Mr Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials —The Editor. 


TtW J y t 


AbeCohen's Exchange 

'The 4Tou.se oji )^4iotoefXerikir (Values 

142 FULTON STREET, NEW YORK. N. Y.. 


PERN CAMERA’S 
Personal 
SNOPPiNfi SERVICE 
HOW IT WORKS 

If our vast itock dooi not includo 
exactly whot you itck, our Per- 
sonol Shopper will comb the mar¬ 
ket to locate it. Just hke being in New 
York yourself! No extra charge for 
this serrice — typical of Penn's desire 
to moke friends. Toko pen in hand, and 
write to Penn's Personal Shopper now! 

nPICAL PENN BARGMNS 

Limited spoce permits listing only 
nVll a few of thousands of alluring 
items all sold on Penn's "famaus 
for fairness" lO-doy money-bock guar¬ 
antee! 


FREE CATALOG 


Q. In it poooible tochange a pooitive 
movie film to a negative? If no, how? 
If you have any information on how 
to make printn, uning movie film, I 
would appreciate it.—J. K. 

A. A positive movie film is used to make 
a negative by the contact printing method. 
In our June, 1938, “What’s New” column we 
announced the introduction of the Kodak 
16mm enlarger, by which these small movie 
positives may be directly enlarged on 616 
film. The resulting negatives are then used 
(or making contact pnnts or, if desired, still 
larger pictures by the enlarging process. 

Q, I am thinking of buying another 
camera. How can I decide what cam¬ 
era and lens will suit my purpose? The 
pictures I take are distant scenes and 
snapshots of interesting objects seen 
when walking around with the cam¬ 
era. For years 1 have been interested in 
making color pictures and would like 
to know if you can give me some in¬ 
formation on the subject. How do the 
Kodachrome, Dufaycolor, and Auto- 
chrome processes differ?—H. A. 

A. Portability is probably cue of the 
first considerations in your cose. Pnee and 
size of negative ore others. If you can afiord 
it, we would suggest the purchase of a cam¬ 
era that will permit the interchange of 
lenses so that a telephoto or wide-angle 
lens may be used, when and if acquired. 
For such work as you describe, a lens with 
a speed of //4.5 should be ample. Adaptp- 
bihty for various types of work is one of 
the things to look out for, particularly if 
you plan to have but one camera. Although 
it IS said that no single camera is capable 
of meeting all situations, many reasonably 
priced outfits can come so near to this ideal 
as to be satisfactory. 

As to color photography: 'This has been 
simplified today insofar as the production 
of color transparencies are concerned. If 
you plan to do much color photography, the 
sizes of color film available may have some 
bearing on your choice of a camera. Koda¬ 
chrome, Dufaycolor, and Filmoolor (Auto¬ 
chrome, formerly available in plates, has 
been superseded by Filmoolor in cut-film 
form but with the Autochtome emulsion) 
are all similar in the sense that the color 
screen and the panchromatic emulsion have 


been combined, so that exposures may be 
made in the same manner as ordinary black 
and white film The color screen faces the 
lens and the panchromatic emulsion back 
of It receives the exposure through the 
screen. All three types are available in cm 
film ranging from 2 1/4 by 3 1/4 inches up 
to the professional sizes. In addition to cut 
film, Kodachrome is also available in 3Smm, 
IB-exposure rolls, and in the 6 by 13cm 
stereo size cut film, Dufaycolor is available 
in the various amateur roll-film sizes as well 
as in filmpacks. 

Q. Can you tell me the reason for 
the vertical line of stain running 
through the center of certain nega¬ 
tives stored in negative enclosures?— 
S, E. L. 

A. This is a common difficulty experi¬ 
enced by photographers who file negatives 
in enclosures having a glued or pasted seam 
down the center The nature of the ad¬ 
hesive, plus moisture, is probably the cause 
You should use enclosures with an edge 
seam and file the negatives in a dry place 
The stain may be removed by hardening 
the negative in one of the hardening baths, 
such as the SH-1 Formalin Hardener, and 
then placing the negative in a 1 or 2 percent 
solution of potassium cyanide until the 
stain disappears. Cyanide being a deadly 
poison, make sure the room is well ventil¬ 
ated and, after use, discard the solution 
down the drain only after having made sure 
that there is no acid in the sink or trap. 

Q. I desire infomuition on the use 
of powder for flashlight photography. 
Would you say that its use is the an- 
awer to getting flashlight action shots 
os cheaply os possible? I know that 
bulbs are positive, give no snioke, and 
so on, but outside of that would tbe 
use of powder be Just as good? Please 
describe the technique of using pow¬ 
der satisfactorily.—H. B. B. 

A. Flash powder today is used almost 
exclusively by newspaper and commercial 
photographers when it is required to cover 
a large area, particularly outdoors at night 
The low cost of flash powder as compared 
with that of flash bulbs is greatly offset by 
thq disadvantages of the former. The im¬ 
mediate swing to flash bulbs by both oma- 
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teur and proleuional photographen a$ 
loon aa these became available la a ceruin 
indication that the higher coat of the bulbs 
has proved no drawback to widespread ac¬ 
ceptance. 

From your query we gather that you are 
aware of the mam advantages of the bulb 
over the powder, so we won’t dwell on 
them You probably also know that small- 
size bulbs, proportionately lower in cost 
than the larger ones, will provide sufficient 
illumination at normal distances to give 
well-exposed negatives at small stops In 
our opinion, cheapness is the only advan¬ 
tage that powder has to offer over the bulb, 
fur average working conditions Mention 
must be made of the hazard attending the 
use of powder—that of untimely explosion 
Special care must be used both in storing 
and Igniting powder Flash powder is 
fired in a device known as a flash-pan, pro¬ 
vided with some automatic method of igni¬ 
tion. The powder must lie exposed and 
not confined in a container of any sort 
A brief flash is obtained when powder is 
heaped in one spot, a longer flash when 
the powder is spread over the pan, thus 
insuring the maximum of light Instruc¬ 
tions are supplied with each container of 

Q. Since I do not own a scale with 
which lo weigh chemicals when mix¬ 
ing developer, can you tell me how to 
measure out chemicals, using table¬ 
spoon measurement?—F. H. J. 

A. We would if we could but we can’t 
The fact is, chemicals vary in weight and 
so would necessitate a different table of 
measurements for different chemicals. 
While the weighing of chemicals for the 
compounding of photographic solutions 
does not always have to be critically ac¬ 
curate, the use of a tablespoon system of 
measurement would be stretching the point 
a little too far. By employing one of those 
vari-sized spoon sets used in weighing out 
cooking recipes, it is altogether possible to 
figure out a method fur preparing formulas, 
but a weighing scale would be necessary 
to fix the quantities. Scales are not ex¬ 
pensive and sometimes may be picked up 
second hand for much less than their orig¬ 
inal cost. In this connection, the dollar 
Weigh-Spoon device mentioned in our 
“What's New" column some time ago should 
be suitable. If you employ standard de¬ 
veloper formulas, these, as you probably 
know, are available ready prepared in dry 
form, requiring merely a stated quantity 
of water to make them ready for use. One 
manufacturer solved the problem you have 
in mind by providing wooden measures in 
each package of chemicals. These arc 
sold under the name of "Mak-a-tube” (de¬ 
veloper), “Mak-a-fix” (fixer), and so on. 

Q. What causes a partial reversal 
of the negative image in the course of 
development?—P. R. 

A. The reason may lie in fogging caused 
by the use of an unsafe light in the dsrk- 
Toom or in extremh over-exposure while in 
the camera. Another cause is the use of 
an oxidized developer. 

Q- I write music as a vocation and 
follow photography as a hobby. When 
1 receive an onler, for, say, 50 copies 
of the same .piece of music, I would 
like to be able to moke the first copy 
by band and from that reproduce the 


other 49 copies with the camera. Can 
you tell me how I can photograph- 
Icmlly copy music on both sides of the 
same sheet of paper?— ^H. K. J. 

A. Aside from the method of individ¬ 
ually sensitizing each side of the paper, you 
can employ a double-coated paper expressly 
made for the purpose you have in mind. 
However, because there is so little demand 
for this kind of paper, it will bo necessary 
for you to purchase a fairly large quantity. 
But since moderate quantity reproduction 
16 required, this should offer no problem. 
We understand that a paper of this type, 
sold in large rolls, is obtainable from the 
Gevaert Company of America, 423 West 
55th Street, New York City The company 
will cut the paper up into the sizes you 
specify We would suggest that you write 
to the company and state your problem, 
making clear your requirements, which will 
include the facts that the paper must be 
nun-glossy and thin and flexible enough lo 
permit folding without cracking 

Q. What do I have to do in order to 
print on special cords some of the 
pictures which I have taken?—Mrs. 
C.W. «. 

A. The first step is to convert the cards 
into regular photographic paper by sensi¬ 
tizing them according to the formula given 
in our reply to E W. D. in the September, 
1938, issue. When that has been done the 
rest of the procedure will be similar to that 
employed in the contact printing routine. 

<>. My No. I Auto Self-Timer exerts, 
in my opinion, a very great pressure, 
so great that I am afraid to use it lest 
it shall break or bend the tiny trip bar 
located under the cable release socket. 
Please advise if there is any danger of 
damaging the shutter in this manner. 
—A. K. B. 

A The pressure you refer to is neces¬ 
sitated by the nature of the timer’s design, 
but will do no harm lo the shutter. There 
IS no adjustment on the No. 1 timer for the 
pressure required to set up the delay mecha¬ 
nism, as there is on the No. 2 timer You 
can, however, feel secure in using this timer 
without danger of damage 

(f. How can I enlarge from a wet 
negative?—R. L. 

A. Make a glycerine “sandwich” be¬ 
tween two pieces of clear glass. Apply a 
litUe glycerine in the center of one glass, 
lay the wet negative on it and apply another 
drop on lop of the negative. Place the other 
glass on lop of the negative When sand¬ 
wiched together, the glycerine, will spread, 
covering the entire negative and thus pre¬ 
venting premature drying of the negative 
while being projected in the enlarger 

Q. What la a good way to copy a 
photograph made on a matte surface 
—L. D. G. 

A. In order to overcome the disadvan¬ 
tage of the matte effect for copying pur¬ 
poses, and to help bring out shadow detail, 
immerse the print in water, let it soak a 
while, and then lay it face down on a sheet, 
of plain glass. Squegee it down firmly 
until all bubbles and air pockets have dis¬ 
appeared. Make sure the glass is clean be¬ 
fore you lay down the print. Face the print, 
through its glass “cover,” towards the cam¬ 
era, and light it evenly by using two light 
sources of equal intensity, one on each side. 


NIKOR 

Anti-Fog Stainless Steel 

TANKS 



NEW ADJUSTABLE MODEL 
for Cut Film and Film Padti 
from 2V4 x iV*" to 4 x 5" 


This new MKOR takes up to 12 cut BIm or Btm 
pack negatives from 214 * 3t4" to 4 x 5" or post¬ 
card size quirkir sdjusted for any spoclflc size 
film Film Is Inserted easily In complete darkness 
without danger of buckling or scratclUng Re¬ 
quires from 24 to SB oz of solution depending on 
sire of negstlro Made entirely of welded atsln- 
leia steel Rasy to keep spotlessly clean Price, 
complete, only.til.SO 



Other Models for All Roll Film 
from 35 mm. to Postcard SIxe 


1 Nlkor, for V. P (127) Blm . .15.78 

2 Nlkor. tor 214x3%” or 6x6 cm (120) $5.75 

4 Nlkor, for 2>4z414" (116) fllra $8.75 

8 Nlkor, tor 3%x5V4" (122. Poet cord 


BUALEIGH BROOKS 

127 W gSl 42“ STOUT NI W 



Our Book Corner 


'^IIE Hook Department of Sci- able books on any subject. You 

entllic American is conducted, are invited to use this service 

with the co-operation of the freely. Tell our Rook Depart- 


Editors, to make available for you a 
comprehensive book service. Each 
month the Editors select and review in 
these columns new books in a wide 
ranice of scientific and terhnicjil fields. 
In addition, they are ready at all times 
to advise you regarding the best avail- 


ment what kind of books you want 
and you uill be furnishml with a list of 
available titles, including priees.When 
inquiring about liooks, please be 
specific; remember that we can be of 
the greatest help only when you tell 
us just uhat you are looking for. 


answers to questions oonceming oommer- 
cial applications for new chemicals or by¬ 
products. Although 5167 chemicals are 
listed, the book is not a dictionary; rather 
It gives industrial uses, including patented 
processes described by patent number, po¬ 
tential applications, and sales possibilities. 
All products are titled by common name 
and are m strict alphabetical order. The 
listings usually include German and French 
names, and in the case n{ drugs, the Latin 
equivalent is also given Nine pages of 
svnonyms and cross references. (665 pages, 
6 by 9 inches )--$10.10 postpaid —L B P 

DK.nONARY OF SC.IENTlFir TERM.S 
Ih ( M Bead,, ell. ( B . F Z..S. 


AMERICA BEGINS AGAIN 
By Katherine Glover 

J UST over a deiade ago Srienlifit Anier- 
lean published a long series of articles 
entitled “Unele Sam Spendthrift " Thr*< 
articles discussed, with sharp emphasis, 
vtasleful AinerKun methods v,hich were 
depleting our forests and natural resoitries 
The present volume shows tin amazing woit, 
that has been (lone in recent years to sal¬ 
vage what IS left of natural resource-, to pro¬ 
tect our fariiiing lands against de-triictite 
erosion and wasteful fatuimg pru( lices, and 
In cut timber scientifically and lefoiesi idd 
limber lands This is a signifiiaiil pii tun 
of fiituie possibilities (Well illustrated, 
382 pages, 5 3/4 by 8 1/4 inches i $2 8> 
postpaid — F U M 

THE NATURE OF THE CHEMU AL 
BOND 

B) Linus Pauling 

T he professor and the student will find 
this volume an aid in keeping up with 
the rapidly advancing theorie- of physical 
eheniistry Problems of chemical binding 
are di.stiisaed, as are also the striiclures of 
atoms and mideeules The theory of the 
trealnienl is bused chiefly on the results of 
the ipiantiim mechanies. with special etn 
phasis on the resonance phenomenon (6 by 
9 inches, 429 pages, 72 figures ) $4.60 post¬ 

paid L B P 

GIVE YOUR HAIR A GHANf E 
By John W King 

M IK 11 common sense aboiil hair is 
contained in this small book dealing 
with hair care, dandruff, baldness, grey 
hair, and sculp discasea It debunks hair 
fads, hair pomades, and false notions about 
dandruff (157 pages, 5 by 7 1/4 inches ) 
$2 10 postjiaid A C /. 

THE BIRTH OF THE OIL INDUSTRY 
Bv Paul H Ciddens 

L E(,ITIMATELY dramatued, this hm- 
J loriial survey of the early days of oil 
in the I astern United States makes reading 
that IS as interealing as it is informative 
It begins with observations on petroleum 
in 1()27, describes the early petroleum 
springs and wells of the cast, and carries 
through the uses of petroleum as a medicine 


to ihe drilling of the famous Drake well in 
1859 Then the real fiiii start- The mad 
rush for land, the nia/e of flowing well-, 
piobicms of transportalioti, nurket devel 
opincnl, taxation, battle- of the oil field-, 
boom town-, and all tin myri.id of startling 
dtvclopmenl- that resulted from ihe d*v»l 
opment of our -lores of “black gold " (216 
pages. 6 by 9 inches, a number of interest 
log photograph- and maps I $110 po-l 
paid -API’ 

MAN Tin: WORLD OVER 

Br f' C ( artcr and II ( Brentnall 

A dults who did not shme m geography 
. in scliocd mav make up ihcir deficiency 
by reading this book, though it doesn't look 
or rrad like a schoolbook and isn’t even 
lug enough to hide behind It deals with 
the earlh’s peoples, industries, prodin t-, 
climates and -o on, and ha- many maps 
showing -penal regions, indii-lrial or ch 
malic, but no ordinarv maps The ireatim nt 
Is rather light and lasy, il isn’t a -ludtnl's 
book (508 pages, 6 by 8 inches, mimerotis 
illiislrutions I- $.1 10 postpaid -4 G I 

HOUSE CON.STRUCTION DETMLS 

( aininled by Kelson L Burbank 

V ERY little di-<nsMoii and an amaring 
number of illiislralions, photographs, 
working drawings, and ciil-iiway sections 
fill this comple'e book for arihilects, con 
tractors, and builders ,A( tual construction 
details, with dimensions, are given here to 
cover practically every comeivahlc detail 
in house ronsiriiction A Shopcrafler’s 
(aimer gives plans and dimensions for manv 
incidental pieces, such a- cabinets, fool 
-loids, shilves, benches, and the like A 
section IS devoted to modern homes, in 
which there are drawings of the exteriors 
of a large number of types of houses 
((aimplele index, 317 pages, 8 3/4 by 11 1/4 
im lies ) --$3 10 postpaid h. D 4/ 

USE.S AND APPLICATIONS OF CHEM¬ 
ICALS AND RELATED MATERIALS 
By Thomas C Gregory 

P OTENTIAL, as well as actual, manu¬ 
facturers and consumers of chemicals 
and chemical products will find this vol¬ 
ume useful for the great mass of data which 
It contains Manufacliirers, research direc¬ 
tors, and sales executives will find in it 


G eneral dicnonaite- ol the English 

luiigiiagp often err in defining scien- 
tifii leims give only triiditional definition- 
or else lag behind the limes This is purely 
a reference book lonlaining definitions of 
teclinieal term- u-ed in the sciences, wrillcii 
by a scientist (235 pages. 4 1/2 by 7 
inches ) $3 10 postpaid A G I 

11 WE YOU HAD YOUR VITAMINS^ 
lU Harry A Holmi-y. Ph I) 

T ills little book IS written for the in¬ 
telligent housewife poncerned about 
a wi-e selection of food for the family, and 
for all others inlerested in vitamin therapy 
In separate chapters it rnvirs the different 
vitamins in lonneclion with spetifu soiin es 
(60 pages, 5 by 7 1/2 inehts, 3 illu-lra 
lions » $] 10 postpaid AG! 

BEYOND YONDER 
By Oliver Justin I,ee 

A n uniiMial book, paiked full of facts 
about astronomy, esjietially on the 
meiisiirenient of astronomical distances 
One (hapter tells, though not in gieat dc 
lad. how a piecision screw for a ineasiii 
ing machine is made and tested (169 pages, 
5 by 7 1/2 inches, 14 illiisiralions ) - $2 00 
postpaid -AG! 

PIKYTOCHEMISTRY AND THE MKCHA 
NLSM OF r.HEMIf Al. REAUTION.S 
By Gerhard K Rollrjson and Milton Burton 

I T has long been known that light plays 
an important part in certain chemical 
processes Only recently, however, have 
such processes been studied extensively and 
photochemistry made a tool for the study 
of the detailed mechanisms of reactions 
The authors of this volume, while main¬ 
taining a critical attitude, have endeav 
ored to present the subject so that the read¬ 
er will not only understand its background. 


/^We can supply our readers with any 
^of the books reviewed in this de¬ 
partment. Prices quoted include do¬ 
mestic postage. Foreign prices arc 
necessarily higher due to increased 
shipping charges. 

SCIENTIFIC American 

24 West 40th .Street New York, N. Y. 


FOR OTHER BOOKS YOU WANT, SEE PAGES 166 AND 181 
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but also realire its possibilities. Approxi¬ 
mately one third ol the book is niven to 
presentation of the fundamental concepts 
required for an understanding of the ef¬ 
fects produced by the absorption of light 
and the behavior of the reactive states pro¬ 
duced in this manner. The remainder is 
devoted to specific reactions which can, in 
part, he regarded as supplementary ma- 
icrial for the earlier chapters. Many orig¬ 
inal references are given, nine pages of 
appendixes, 17 pages of subject and author 
indexes (445 pages, 6 by 9 inches. .59 
diagrams ) -*5 R5 postpaid L H H 


SILK SCREEN STENCIL CRAFT 
AS A HOBBY 
Hv J / Hlt'^elrlsen 


A HOBBY that anyone man, woman, oi 
child can follow with mjiiymeiit 
and even profit is oilired in this i learlv 
piesented hook Lamp shades, table cloths, 
gri'ting cards, invitations, (irograin lovers, i 
and a multitude ot other things ran he pro¬ 
duced in tolorful designs, singly or in quau- 
litV, hv the easily mastered silk si reen sicii I 
III jiroi ess 'I he author gives all needed I 
iii'triutioiiB and has amplified the text witli 1 
a nuiiiher of pertinent drawings and photo 
graphs (14(1 pages, () by 9 inihes. d9 il- 
liisiiations I $2 10 postpaid .4 I* | 


AMERK ANS 
Ih frnd L Iordan 

S ERIATIM, the author gives sepai.ite 
liisiorieal narrative accniiiits of the 
1 iinlrihution of each racial and national 
slock to till New World Indian, Viking, 
Spaniali, Portiigiieae, Freni li. Puti li, Brit 
ish, Nigro. Chinese, (Jerman. Irish. Stan 
ilinavian, Slavic, Italian, Jewish thus en 
aiding the reader to judge which slocks 
have contributed the most This is no drv- 
as-diist history hut is eminently readable, 
Viiiir reviewer forgot he was leading for re¬ 
view The style is preponderantly narrative 
and octasionably a bit spicy (459 fiages, 
5 1/2 by 8 1/2 inches, 8 illustrations 1 - 
$3 60 postpaid -G I 


(.HEMICAL PIONEERS 
Hy W' iJliams Haynes 

I N the details of their acioniplishnienl“, 
the storv of these 15 builders of progress 
IS of great interest to us today; their con- 
striictions have become our great i heinical 
industries (288 pages, 5 1/2 by 8 inches, 
58 illustrations, index.)—12.60 postpaid 
L B.P 


MAN AND HLS LIFE-BELTS 
By E. T. Bell 

C ynics win enjoy this book Bell IS a 
noted science teacher who has written 
other cynical but penetrative books, using 
a sharp pen. He is aggravating, irreverent, 
iconoclastic, skeptical, enjoyable (unless 
the reader were a conformist, in which case 
the effect would be most irritating) and al¬ 
ways witty. The "life-belts” are govern¬ 
ment, scientific invention, economic science 
and religion (of which he disposes). He 
says: “The happiest people today are those 
who know nothing." This sounds true, 
anyway 1 (340 pages, 5 3/4 by 8 1/2 inches ) 
-—13.10 postpaid. —A. G. /. 
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S o far aa your scribe recalls, the 30" 
reflecting telescope described below 
is the largest yet made by any amateur 
since this journal revived the art of amateur 
telescope making 13 years ago J. H. 
Hindle, of Witton, Blackburn, Lancashire, 
England, built it and, when invited to de¬ 
scribe It, wrote the following 

"npHE mirror is a Chance disk, 3 1/2* 
X thick, with a focal length if 120". 
The aperture is 30" (//4). It is floated on 
a system of triangular supports, contacting 
the underside of the mirror at 18 points. 



IHlndle’s well-known system, described in 
the book ‘Amateur Telescope Making,’ page 
229.—Ed 1. A cross-section of the mirror 
cell, with reference to the edge support, 
is shown in Figure 1. The annular ring, 


R, is divided into 12 segments, each of 
which has vulcanized fiber inserts, I, which 
come against the mirror. Two whole fiber 
rings are turned, dovetail shape, then sawn 
into 12 sections, and forced circumferen¬ 
tially into position. Each segment of ring, 
R, 18 forced by means of two screws to 
its final position against the inclined sur¬ 
face, 5, and in this position the fiber in¬ 
serts are bored out a few thousandtiis 
larger than the mirror itself. In this wav 
an adequate edge support is provided, and 
It 16 impossible to pinch the mirror by 
tightening the screws. When these are re¬ 
leased, however, and the segments backed 
off or lifted out there is ample clearance 
for the extraction of the mirror. 

“The tube is constructed from solid-drawn 
steel conduit, such as is used fur electrical 



Figure 2: The tube construction 


wiring purposes, and the lengths are 
threaded through cireular rings of heat- 
treated, high tensile aluminum alloy. These 
rings are securely clamped to each tube 
by means of a taper fitting such as is 
used for attaching ball bearings to a 
straight shaft (Figure 2). The diagonal 


bracing is of high tensile steel wire, which 
is pulled taut by means of screws at the 
bullom end of each tube, near the mirror 
mount. A perfectly rigid tube of minimum 
weight IS thus obtained 

“The four arms of the spider carrying the 
diagonal are of phosphor bronze sheet, 
mounted on the extreme end ring, with pro¬ 
vision for concentric adjustment. 

“The diagonal mirror is 7" minor axis, 
and about 1 1/2" thick, mounted in an 
aluminum and brass cell which has a tubu¬ 
lar slem, so that electrical means of slightly 
raising the temperature of the back side 
of the plane, to avoid dewing, can be 
adopted, as described in ‘ATMA’ by Dr. 
Sleavcnson. 

“The primary mirror is not perforated. It 
IS collimated with reference to the brass 
sleeve which forms the center of the spider, 
returning its reflection precisely concentric 
with a ground spot, exactly in the center 
of the mirror itself The eyepiece support 
can be readily detached from the tube 
if necessary, and there is a considerable 
range of adjustment longitudinally. Being 
supported at three points, the final ad¬ 
justment—that of setting the eyepiece tube 
exactly on the optic axis, and parallel to il¬ 
ls comparatively simple. 

“The polar axis is built from a 5" steel 
tube, with 1" thick walls, and the ends 
plugged solid. It IS supported in ball bear¬ 
ings, one immediately below the fork, and 
the other immediately below the worm 
wheel. The general design of the mount 
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for a latitude of SI 1/2* ia clearly eeen from 
Figure 3, the fork iteelf being a substantial 
iron casting of ‘U’ section, split where 
It slips on the top of the polar axis, to 
which it is firmly attached hy compres¬ 
sion bolts. A segment of a worm wheel 
on the trunmon of the tube enables the 
telescope to be adjusted in declination, 
through the medium of a worm and spur 
gear, with a flexible joint to a broom handle 



Figure 4. Details of the drive 


within reach of the observer When the 
inclined steel handle and its not are re¬ 
leased, the tube cun be moved to any ap 
proximate position by hand 

“The drive to the ptilar axis is possibly 
to some extent novel The worm wheel on 
the polar axis is definitely fixed to it, 
the usual clutch being dispensed with. 
That enables the wheel itself to be more 
precisely mounted, and the engagement 
of the worm and wheel more definitely ad¬ 
justed The primary drive is by gramophone 
motor, through a 60-to-l worm gear, which, 
in turn, through a friction drive, rotates the 
main worm shaft and the wheel on the 
polar axis, the latter reduction being 360- 
Vo-1 (Figure 4). Particular attention is 
directed to the small worm gear, which 
IB carefully assembled and runs in ball 
journals to reduce friction to a minimum, 
so that the gramophone motor is not over¬ 
loaded. The pitch of worm and wheel is 
10 D.P., that IS it/10, and the pitch-circle 
diameter of the worm is 0.75", so that the 
angle of the thread is 7 1/2°, which prac¬ 
tically gives irreversibility. The compres¬ 
sion spnngs on the friction drive enable 
the necessary power, with an ample margin, 
to be transmitted to the main worm shaft. 

“The gramophone motor is to be inde¬ 
pendently mounted so that no vibration or 
electrical hum can be transmitted to the 
telescope. At a speed of about 60 r.p.m. 
the normal speed of the polar axis is se¬ 
cured, and this is capable of permanent 
and delicate adjustment. Energising a small 
A.c. electro-magnet entirely releases the 
brake on the governor of the motor, and 
allows it to run at lop speed. This occurs 
when the accelerating button is depressed, 
to overtake an object in the field of view. 
The retard button simply interrupts the 
gramophone motor circuit, allowing the ob¬ 
ject to overtake the telescope. 

“Rapid adjustment in right ascension is 
effected by means of a separate 1/4 h.p. 
motor, wMoh runs in either direction as 
desired. Due to the greater power of this 
tuotor, the friction drive loses control, and 


TINSLEY LABORATORIES 

Supplies for the Amateur Telescope Maker 

Plate and Pyrex Kits; Ramsden, Huy genian, Orthoscopic, and Solid Oculars; 
Rack and Pinion Eyepiece Holders; Prism or Diagonal Spider Systems; Rough 
Cast Mirrors, Cells and Mountings; Silvering and Aluminizing. 

Send 6 cents for large illuatrated catalog 


Astronomical Telescopes and Equipment 

Portable and fixed instruments for private and professional observatories, both 
reflecting and refracting. Finished nurrors, lenses and mountings. 

Write far complete specificationa and pricea 
2035 ASHBY AVENUE BERKELEY, CALIFORNIA 


REFLECTING TELESCOPES 

Pierce made. Theoretically and mechanically right, 
with portable mount, ready to use. 6", $128. 
RICHEST FIELD EYEPIECE 114" efl, .92" field, $6.50 
PORTABLE MOUNT. With rigid pipe pedestal Mov¬ 
ing parts of bronze. For 6" or smaller telescopes $10. 

ACCURATE FOCUSING Is easy with our spiral sleeve. 
O. D. Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL. All-Inclusive telescope kits Proper 
glass, clean abrasives in tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI¬ 
AGONAL, complete instructions 4"-.~$4 00, 6"—$6 00 
Without Eyepiece and diagonal, 4"—$3 00, 6"—$5.00 
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will waul it portable, but its length will 
delcat this unless vou make it jointed—and 
then comes the question of a joint that 
won't, in turn, defeat the effort to make it 
rigid. 

One kind of folding legs is shown in the 
accompanying photographs of a tripod made 


T ripods instead of fixed pedestals are accompanying photographs of a tripod made 
desirable m many instances for first by F. M. Garland, 1006 Davis Ave., Pitts- 

lelescopes, because first telescopes usually burgh. Pa. These fold outward and upward, 



HENRY HOLT & COMPANY 

2S7 Fourth Avsnua New York 


For the TELESCOPE MAKER and USER 

Aehromttic Barlow Lonaea (or incroaaing the 
powar of th« teleacopa Tint quality objec* 
livoa, mirrora, flaia, priama, ayaptacaa, focuain,'; 
draw tubaiy findara and other acceaaonea Send 
aump for circular and price liac 

C W. LUSK, Optical Instruments 


llie shakes in the sjnu iiirusiire as it mag 
uifies the object looked at 111 mi a realK 
solid, lie-nian Inpoil should lx built, in 
stead of the loo common “piiiis) frail ” One 


when folded 1 he tripod has three hinged 
central braces in addition, made of strap 
metal sloiicd for adjiislmenl iiiid provideil 
with a wingniil for tightening Thcsi 
braces are far enough above the knee joints 
of the legs so that they will not extend lx 
low the liittir when llie tripod is folded 
Mum feature of Garland's tripod is the 
knee-joint wliiih, once locked, is as solid 
as a hiiiiiaii knee iii ii jdaster rust On thi 
outer not the inner- side of eaih li g is 
a heavv barkflup hinge, as shown in the It f|. 
hand closcup, and on the inm i sides are 
metal straps pivoted at their lops on a screw 
and sideslotled near ibeir hotloiris Eaeli 
slot has a lioli and wingnijt for tightening 
Other siiflening and strengthening details 
show m the phologruphs. The tripod shown 
weighs about bS pounds anil is very rigid 
The refrai lor seen on it is an old 3 1/2" 


PRISMATIC RETRACTIHO TELESCOPE 

will sell you raw glass and rough caslmgs 
linished prismB and lenses and machined 
Ings or finished Instruments 
Is for free lllornture and prices Blue Prints 
and Instructions Furnished 
Also, Parabolised Pyrez Mirrors 
ROBERT R. CARTER 


lOMARA 

kPOCKET MICROSCOPES 

^ HANDY • PRECISE 

Various models I 
iiiugiiify I 

I5x lo UlOx I 

$7,50 I 
and up I 


attach- 

mciu can be supplied 

For detailed information address 
Dept. S.A, 9 

C. P. Goerz American Optical Co. 

ai7 EAST 34th STREET HEW YORK 


(Cimlinued from prerednu/ paip-) 

the polar axis iiiakis a cotnplele revolt!- 
lion in about a inmiip Owing t<i the 
limitation of jxiwer thiil <on be Iransmilltd 
by the friction drive, and the practical 
irreversibility >f tin small worm gtar, llie 
gramophone motor is qiiile iinalTicted by 
the rapid adjustment taking plaio. and ion- 
tinues In run on as usual linmedialelj, 
therefore, after the 1/4 lip motor is dis- 
eonnected. the fiiction drive instantly rt 
(•iimeh its functions without an> lag or lost 
of time whaferer During normal working, 
the t/4 li p motor rotates idh. very alowlv ” 
Weights of individual parts of the in¬ 
strument are as follows. 

Mounting, inihiding fabricated 
R S, (;: foundation, haseplale, 
polar jxia, fork, biarkcl, and 
foolatool cablings 2399 lha 

Tube with flat and Us cover 377 lbs 

Cell and mirror supports 38.3 lbs 

Mirror 196 lbs 


Total 3557 lbs. 

This ends H indie's description Readeis 
of “ATM" and "ATMA” will recognize 
him as a co author of those books By vo¬ 
cation he is a manufacturer of looms- 
those very heavy ones of ,10 tons or ao 
such as are used in weaving the dryer felts 
of cotton, thick and wide, used by paper- 
makers. The same readers will recall the 
picture of a 30“ mirrur on a grinding 
machine, on page 245 of “ATM” (foimh 


eiiilion, ot 1935) tins is the same nnrroi 
Hindle enjoy.s making telescopes Hav¬ 
ing made them, he gives them away' How¬ 
ever. lest about 10,000 readers obey that 
impulse to rush applications for free 30" 
refleolors by cable, we hasten to add that 
he hasn’t exactly given away his two large 
telcBczipes, a previous 20 1/2" and this 
30", in quite that way. He has, however, 
commendahly arranged to jilacc them where 
they will work hard for astronomy. The 
20 1/2" (see its photo in “ATM,” page 
t.5.3l has been m the hands of Dr. W H 
Sieavensuii. a prominent English variable 
star ob-erver, more widely known by hun¬ 
dreds of astronomical friends in Britain 
rn.l America as “Sleave,” who ronlribiited 
the chapter on dewing of optical surfaces, 
III “ATMA " The new .30" is being mounted 
m the gioundb at Cambridge University 
Observatory by srrangement with Sir Arthur 
Eddington, where it will be available for 
the use of the Professor's staff Later Dr. 
Steavensoii hopes to be in a position lo make 
regular use of the newer instrument himself 


a long article by Hendrix and Christie, 
of the Mt Wilson Observatory, on the 
Sihmidl camera, and now we have the fol¬ 
lowing comments on that article written by 
Prof C H Smiley, Director of the Ladd 
Observatory at Brown University and a lead¬ 
ing exponent of the Schmidt camera; 

“It is with some hesitancy and consid¬ 
erable distaste for the task that this criti¬ 
cism of the article by Hendrix and Christie 
in last month’s Sctenlific American is writ¬ 
ten, I am deeply indebted to Mr. A. H. 
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TRADE MARKS 

ANU 

UNFAIR 

COMPETITION 

By ORSON D. MUNN 

A Trade Mark is an intan¬ 
gible asset of a business, yet 
its actual value may grow so 
large that it becomes the very 
foundation on which depends 
the whole structure of the 
business. Because of this fact, 
every business man should 
have available such informa¬ 
tion on trade marks as will 
enable him to judge with a 
fair degree of accuracy the 
desirability of any mark 
which he may be consider¬ 
ing. 

Here, in one handy vol¬ 
ume, written in non-legal 
terms, is a simple yet com¬ 
prehensive interpretation of 
the Federal statutes and the 
body of common law relat¬ 
ing to trade marks and un¬ 
fair competition 

Price 91.00 pottpaid 

I’ubliahed by 

SCIENTIFIC AMERICAN 

24 West 40th St, New York, N, Y. 



(The Ediior will appreciate it if 
you will mention Scientific Amer¬ 
ican when writing for any of 
the publications listed below.) 


Television CrcLOPEDtA, compiled by M. N. 

Reilrnsn, is a pocket-size booklet which 
will bring the reader completely up-to-date 
in television nomenclature and practice 
Thoroughly illustrated with drawings and 
photographs, it covers the entire field from 
‘‘Aberration” to “Work Function” An 
appendix puts forth the fundamental prin¬ 
ciples of television as a running story, 
interestingly told Scientific American Book 
Department, 24 West 40th Street, New York 
City.—SO cents 


New Hobizons or Industry Through Re¬ 
search IS a 62-page booklet that presents 
“a tour through the present into the future ” 
It covers scientific research and its applica¬ 
tions in industry throughout a broad field 
ranging from automobiles and chemicals 
through health and homes to roads, rubber, 
vision, and wood. It is essentially a high¬ 
lighted survey of what will be accomplished 
in the future, based upon accomphshments 
of the present De/iartment of Public Re¬ 
lations, General Motors Corporation, 1775 
Broadway, New York City. -Gratis. 


Metallizing Handbook is a 26-page book¬ 
let which gives complete details on metal 
spraying, together with a series of pictures 
which shows specific applications. The 
equipment necessary for such work is list¬ 
ed. Metallizing Company of America Inc., 
562 West Washington Boulevard, Chicago, 
Illinois -Gratis. 


Typical Nickel Alioy Steels and Cast 
Irons Employed in Diesel Construc¬ 
tion 18 a single sheel tabulation which cov¬ 
ers these metals as used in light, medium, 
and heavy Diesel engines It tabulates 
engine parts, recommended compositions, 
mechanical properties, and heat treatment. 
The International Nickel Company, 67 Wall 
Street, New York City —Gratis. 


The Industrial Uses of Pbisto Sound 
Recording Equipmint is a 12-pBge 
pamphlet, illustrated with a number of pho¬ 
tographs, which describes this type of high- 
grade recording equipment and sets forth 
a number of the uses to which it can be 
pul. Presto Recording Corporation, 139 
West I9th Street, New York City — Gratis. 


Sealaih Windows is a lO-page, completely 
illustrated booklet which shows and de¬ 
scribes all-aluminum windows in stock and 
standard sizes It should be of particular 
interest to the home owner who is consid¬ 
ering building or rebuilding. The Kawneer 
Company, Niles, Michigan.—Gratis 


Practical Television by RCA is a 40-page 
book which is particularly concerned with 
circuit design, antenna installation, and re¬ 
ception. It 18 published for service men, 
dealers, schools, and anyone interested in a 


survey of television os it stands today. R 
presents a general discussion, technical de¬ 
scription of receiving circuits, detaib of 
television receivers, a section devoted to 
general service problems, and a gron^ of 
television definitions. Obtainable from 
RCA distributors or direct from RCA 
Manufacturing Company, Camden, New 
Jersey.—25 cents. 


New*. Photography Record is a steno¬ 
graphic report of the second annual short 
course in news photography at Kent State 
University. It covers, in lecture form, 
practically the entire field of photography, 
from the latest developments in cameras 
and equipment to color photography, pho¬ 
tography by polarized light, news photog¬ 
raphy, and so on. A Clarence Smith, As¬ 
sociate Professor of Journalism, Kent State 
University, Kent, Ohio. — $2.58. 


Dyes is a 12-page illustrated booklet which 
has been prepared to correct certain mis¬ 
conceptions. It clarifies, for example, the 
situation as regards the dependability of 
American dyestuffs and the identification 
of color-fast merchandise. It also tells of 
the research which is being carried on to 
assure the American public that our dye 
industry will retain its present high stand¬ 
ards. E. I du Pont de Nemours & Com¬ 
pany, Inc., Wilmington, Delaware.—Gratis. 


Allied's Radio Builder’s Handbook is a 30- 
page, thoroughly illustrated booklet 
which gives the reader some theoretical 
background, together with a knowledge of 
radio circuits A short section is also de¬ 
voted to amateur radio—how to operate an 
amateur radio station and how to send and 
receive in code. A group of circuit dia¬ 
grams gives the reader something concrete 
to work on. Allied Radio Corporation, 833 
West Jackson Boulevard, Chicago, Illinois. 

-10 cents. 


An Address by Edward G. Budd is a short, 
compact reprint which gives a brief but 
thorough survey of railroad travel in the 
United States as it is today. It gives a 
better over-all idea of how the railroad pic¬ 
ture has changed within the last few years 
than could be obtained from many a long- 
winded technical discussion. Edward G. 
Budd Manufacturing Company, Philadel¬ 
phia, Pennsylvania.—10 cents. 


Philippine Mining Year Book contains a 
complete history of the various mining 
districts in the Islands, the history of the 
leading producers, and a review of the base 
metal industry. The book is profusely illus¬ 
trated and presents complete statistics and 
directories of companies, mines, personnel, 
and results obtained Ralph Keeler, Post 
Office Box 769, Manila, Philippine Islands. 
-If .00. 


The Amehican Way in Industrial Re¬ 
search is an 8-page illustrated reprint 
which describes specifically the work of 
Mellon Institute and other institutions 
which are today shaping our industrial fu¬ 
ture by the work which they are doing in 
various fields of research. Mellon Institute 
of Industrial Research, Pittsburgh, Pepn- 
sylvania.—Gratis, 
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Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, Lili.B., L.L.B., Sc.D. 


Battle of Baths 

wo bath preparations similar to bath 

salts, both bearing French names, were 
involved m a recent suit for unfair competi¬ 
tion and trade mark infringement. The man¬ 
ufacturer of a bath preparation bearing the 
trade mark “Bain de Champagne" brought 
suit against a competitor selling a bath prepa¬ 
ration under the name “Bain Mousseux," 
charging that the names were confusingly 
similar to each other It was pointed out that 
the word “Bam" meant bath and that ac¬ 
cordingly the plaintifTs trade mark meant 
bath of champagne whereas the defendant’s 
trade mark meant sparkling bath The de¬ 
fendant’s preparation when added to the wa¬ 
ter in a bath conveyed a sparkling or effer¬ 
vescent character thereto The plaintiff con¬ 
tended that the word “sparkling” used in the 
defendant's name would immediately sug¬ 
gest champagne and lor that reason the de¬ 
fendant’s name would necessarily be con¬ 
fused with plaintiff’s. 

The court, however, pointed out that in 
sound and appearance the two names were 
quite different and that furthermore the word 
sparkling suggested many other products be¬ 
sides champagne .Since the defendant’s name 
was merely descriptive of one of the char¬ 
acteristics of the preparation the court re¬ 
fused to restrain the use thereof. 


Chorus 

HOSE of us who have difficulty in re¬ 
membering more than the chorus of a 
song and find ourselves humming or singing 
the chorus of a song over and over again 
will receive a certain amount of moral sus¬ 
tenance from the judicial declaration that 
the chorus forms a substantial portion of a 
song. In a recent suit for copyright infringe¬ 
ment the owner of the copyrights on two 
songs charged that a printing company was 
guilty of copyright infringement because it 
had sold printed copies of the choruses. 

One of the defenses raised was that the 
mere copying of the choruses did not con¬ 
stitute an infringement of the copyrights be¬ 
cause the choruses did not constitute sub¬ 
stantial and material parts of the songs. The 
Court held that this defense was without 
merit, stating: 

“The chorus of a musical composition may 
constitute a materia] and substantial part of 
the work and it is frequently the very part 
that makes it popular and valuable." 


Turn Around 

I N a recent decision of a Federal Court 
the trade marlf kun-R-Stop was held to 
be infringed by the trade mark Stop-A-Run. 
In the suit in question the manttfactnrer of 


a fluid to be used in stopping runs in silk 
stockings charged a competitor, making a 
similar product, with unfair competition 
and trade-mark infringement The Court 
found that the plaintiff had used its trade 
mark Run-R-Stop for many years, had spent 
a great deal of money in advertising, and 
had clearly established a secondary mean¬ 
ing for the name which indicated to the 
purchasing public that the product was 
manufactured by the plaintiff. 

The Court recognised the differences be¬ 
tween the two names but came to the con¬ 
clusion that, due to the euphonious similar¬ 
ity between them and due to the further 
fact that the packaging and dressing of the 
two products were very similar, the use of 
the name Stop-A-Run by defendant was 
likely to lead to confusion and constituted 
Irade-mark infringement 


Addendum and 
Dedendum 

T he Court of Customs and Patent Ap¬ 
peals has allowed a patent on toothed 
gearing in which the teeth of the driving 
pinion are all-addendum and the teeth of 
the driven wheel are all-dedendum and with 
a pressure angle lying between 22Vi degrees 
and 30 degrees. The terras addendum and 
dedendum as applied to gearing means that 
the teeth are outside and inside respectively 
of the pitch circles. The pilch circles are 
circles passing through the pitch point of 
(he gears and which are coaxial with the 
axes thereof. 

The Patent Office had refused to allow 
the patent on the grounds that the provision 
of pinions in which the teeth were all-ad¬ 
dendum or all-dedendum was old and that 
I he pressure angle of the teeth was more 
or less optional. On appeal the Court of 
Customs and Patent Appeals reversed the 
Patent Office and held that the pressure an¬ 
gles referred to in the patent were critical 
and produced new results which were not 
attainable prior to the invention. 

In reaching its decision the Court was 
influenced by the affidavits of several ex¬ 
perts who told of the many years of ex¬ 
perimentation required to develop the gear¬ 
ing and also slated that the particular angles 
referred to were critical. 


Jewelled Shroud 

T he utility of a design has no bearing 
upon the validity of a design patent 
This principle of patent law is illustrated 
by a recent suit for infringement of a de¬ 
sign patent for an automobile exhaust 
shroud. 

Briefly stated, the design patent related 


to an exhaust shroud having a sloping top 
surface in which a glass reflector jewel was 
mounted so that the headlights of a car 
approaching from the rear would be re¬ 
flected by the jewel After considering the 
elements of the design or appearance of the 
shroud and finding that they were of more 
or less conventional character the court 
briefly considered tbe utility or function of 
the new design. In this connection the 
court pointed out that any utility resulting 
from the new design had no bearing upon 
the validity of the patent, stating: 

“Moreover, we jnust keep in mind that 
the utility of the combination of the glass 
jewel and the exhaust shroud is not in¬ 
volved Utility plays no part in determin¬ 
ing the validity of a design patent ” 

Professional 

Misrepresentation 

A RATHER novel defense was raised in 
a recent proceedings brought by the 
Federal Trade Commission against a manu¬ 
facturer of a soap and ointment used in the 
treatment of skin diseases. The Federal 
Trade Commission charged that the manu¬ 
facturer was guilty of unfair methods of 
competition beraiise of misrepresentations 
appearing in certain of the advertisements 
and advertising circulars of the manufac- 

One of the defenses raised by the manu¬ 
facturer was that the advertisements in ques¬ 
tion appeared in a professional journal and 
that the phvsicians who read the journal 
would not be misled due to their medical 
knowledge A Federal Circuit Court of 
Appeals rejected this defense on the grounds 
that if the advertisements were false and 
misleading it was immaterial whether or 
not individual readers were actually misled 
The Court also stated: 

“Conceding the somewhat violent assump 
tion that prospective patients never read 
medical and nursing journals, we do not 
concede either the ethics or the law of a 
proposition which puts a premium on a 
failure in wickedness” 


B. o. 

R ather mtimate and personal issues 
wore considered by the Patent Office 
tribunals in a recent opixisition by a prom¬ 
inent soap manufacturer against the applica¬ 
tion for the registration of the trade mark 
“Nobio” by a deodorant manufacturer. The 
Court of Customs and Patent Appeals found 
that the soap manufactured had popularized 
the letters “B.O." by extensive advertising 
and had identified them with the words 
“body odor.” The deodorant manufacturer 
contended that his trade mark “Nobio” was, 
in fact, an abbreviation of the sentence 
“Natural Oils Ban Intimate Odors” which 
also appeared on his label 
The Court found that the soap manufac¬ 
turer would be damaged by the registration 
of the trade mark “Nobio” and refused to 
permit tlie registration, slating; 

“It is evident, we think, that, although the 
terms ‘Nobio’ and ‘B. 0.’ do not look exactly 
alike, the term ‘Nobio’ will be pronounced 
as though it were spelled ‘No-B-0’; that 
appellee intended that its term ‘Nobio’ 
should be understood as meaning ‘no B. 0.’ 
(no body odor), and that it will be so un¬ 
derstood by the purchasing public." 
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porting the news of the fron¬ 
tiers of research and inven¬ 
tion, Scientific American long 
ago liegan showing industrial 
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TkESICNED to test the effect of water upon 
^ brskea, to test the tightneu of new car 
bodies, to determine the controllability of cars 
as they hit large pools of water, and to assist 
engineers to protect ignition systems against 
flooding, the new water pit illustrated on our 
from cover has been installed at the Ford Motor 
Company test track at Dearborn, Michigan. Our 
cover illustration shows a new car being driven 
through the pit at 60 miles an hour. 

























50 Years Ago in 



(Condenaed From laauea of October, 1889) 



MAINE—“The steel cruiser Maine, in course of conatriicMon at the 
Brooklyn Navy Yard, is now in skeleton condition, moat of the 
frames being up. When completed she will be the largest vessel ever 
built for the United States Navy, being of 6648 tons displacement. 
The mammoth shed where the work is in progress was erected 
during the Civil War . . 

Doubtless, to lib construe- n,..,, 

tors, the dimensions of this ’ * 

shed seemed sufficient for 
the longest craft that was 
likely to be built. Yet the 
prow of the Maine, with its 
steel ram and spur, extends 
many yards into the open. 

Inside this shed nearly three 
hundred men are now at 

BENDING —“The largest 
bending rolls that the Niles 
Tool Works are now building for the Mare Island Navy Yard, Sen 
Erancisco, possess very interesting features. . This machine will 
bend mild steel plates '2 in. thick by 22 ft wide. It is guaranteed 
to bend armor plate VAi in. thick by 22 ft wide. The work is done 
by four forged rollers, two in the center, arranged one vertically 
over the other, to grip the sheet between them, and one on either 
side of the center to bend the sheet." 

FLOOD—“During the Conemaugh flood, thirty-two locomotives, 
some of them weighing 91,640 lbs., were tossed about like corks, 23 
of them being conveyed an average distance of 1347 feet down 
stream, one going 4844 feet, the shortest trip being 480 feet.” 

PARCELS POST—“In June last the Postmaster-General submitted 
to the Chilian minister the draught of a convention between the 
republic of Chile and the United States for the establishment of 
a parcels post system and a postal money order system between 
the two nations.” 

TRANSANDINE RAlLWAY-“The Andes are being ciossed at 
the Uspallata or Cumbre Pass, where there will be a tunnel 3.1 
miles in length, at an elevation of 10,450 ft. above sea level. The 
pau itself 18 nearly 3000 feet higher, or at 13,015 ft. and is 
situated 4^ miles south of Aconcagua and 3.84 miles north of 
Tupungato, in 33 degrees S latitude. It will thus be seen that 
the summit level of the Transandine Railway is far above any 
European lines, which at the Rigi reach to 5753 ft., and at the 
St. Gothard 3788 ft." 

WAGES—“Some paper has started the silly question, ‘Do Inven¬ 
tions Decrease Wages?’ Certainly they do not. On the contrary, 
inventions increase wages, shorten the work day, and decrease 
prices. In fact, inventions constitute the only possible way by 
which labor can be emancipated from drudgery, long hours, and 
poor pay. Inventions arc increasing every year, and wages are 
constantly advancing in all countries where they are utilized.” 

YELLOW FEVER—“Dr George M. Sternberg, surgeon in the 
United States Army, has just returned from a six months’ stay 
111 Cuba, where he has been continuing his researches with reference 
to yellow fever He has brought with him specimens of microbes, 
with which he will continue his investigations during the winter 
at the Johns Hopkins University." 




PHONOGRAPH—“In reply to numerous inquiries we can only 
say the phonograph has not yet been reduced to that simplicity and 
perfection of operation necessary for its general sale and introduc¬ 
tion. It IS true, several examples have been produced which are 
in use, and many interesting experiments have been made 

But in most cases, in order to get really 
satisfactory results, we believe it needs the 
employment of an expert to watch, adjust, 
and work the instruments We are in¬ 
formed the machine has recently been 
improved so as to dispense with all adjust¬ 
ments, thereby rendering it entirely auto¬ 
matic, and making it practical in the 
hands of everyone. If the phonograph has 
reached this stage of simplicity and per¬ 
fection, we predict for it a bri^t future.” 

WHEELS—“Carriage manufacturers are 
predicting that in the not distant future 
and steel wheel k wheels will be done away with. 

CRUISER SPEEl^-“Advice8 from San Francisco state that the 
^culations regarding the horse power speed developed by the 
CTuiser Ckarltston, just completed by the trial board, shL a 
^ximum horse power of 7093 and an average horse power of 
'•'oiigh a maximum 

of 19V6 knots was developed for a short time.” 

DANGER-“The most curious protest against railways . . was 
Doctors, recently 

disMvered in the archives of the Numberg Railway at Furth the 
tat German line constructed. It contains the following passage 
of travel: T«ve“ in 

camageii drawn by a locomotive ought to be forbidden in tli. 
« of p,bl,. h„„h. Tl,. 

■«““» ■“ 

?o’!^nI.Tk^" machine can be seen in opera- 

Navy Ya?d ”7 BnxSdyn 

ratchet hand dr ii of the slow and tedious pawl and 


AND NOW FOR THE FUTURE 

r""*<-i™ p^au. I.,.d™, 

srs'Bi''’b. 


iMan, as a Machine, is i 
Esubroolu. 


Mechanical Misfit, by C. H. 


194 







OCTOBER 1939 


SCIENTIFIC AMERICAN 


195 



TO USE BECAUSE BACK OF IT THERE ARE 
FRIENDLY AND COMPETENT PEOPLE SERV¬ 
ING YOU . . . ABOUT 500,000 OF THEM 

BELL TELEPHONE SYSTEM 



OUR POINT OF VIEW 


Co>operation 

H ope for a future of safer motoring, 
and for longer lives for members of 
the motoring public, may be gleaned 
from three articles in the present num¬ 
ber, First is “Insanity at the Wheel,” 
on page 199, second is “Self-Contained 
Unit Headlight,” and third is “Motoring 
Eye Health for 1940,” the last two ap¬ 
pearing in the Digest section. It does 
not take much reading between the lines 
to realize that here are examples of 
tangible co-operation between diversi¬ 
fied forces, all acting toward the com¬ 
mon good. 

With psychiatry liending commenda¬ 
ble efforts toward weeding out the unfit 
among drivers (we hope this will con¬ 
tinue on an ever-expanding scale), the 
electrical industry directing research to¬ 
ward better and safer lighting for motor 
cars, and the glass companies develop¬ 
ing better and safer safety glass for 
windshields and car windows, we find 
many reasons to believe that the death 
toll on the highways, reduced in 19.38, 
will be still further reduced during 1939 
and 1940. 

Now, if more and more drivers will 
only awaken to a realization of what is 
being done to protect them against them¬ 
selves and will contribute tlieir share to 
the co-operative effort, we can really get 
somewhere in the matter of highway 
safety. Naive though it may seem at first 
blush, it is nevertheless a fundamental 
truth of motoring that individual appli¬ 
cations of the Golden Rule to the rules 
of the road will go a long way toward 
making for safer and happier driving 
~A. P P 

Pan-Americun Trade 

T rade with Mexico and Central and 
South America looms large in the 
thoughts of some of this country’s com¬ 
mercial interests. Partly, there is the 
profit motive but more important is the 
item of self defense. Freer intercourse 
between the peoples of the Americas, 
more enlightened good-will and mutual 
respect, and an equable exchange of 
goods and services, all will assist in 
stemming the tide of foreign ideologies 
which threaten the peace and indepen¬ 
dence of several of our southern neigh¬ 
bors. The less this hemisphere is depen¬ 
dent upon nations of other parts of the 
world, the less likely there is to be coer¬ 
cion—economic, political, and social— 
from those quarters. 

Yet despite the need (or closer co¬ 
operation so that our export-import 


T. Hart Andemon 

DICHNESS of achievement 
marked the life of T. Hart 
Anderson, nationally known pat¬ 
ent lawyer and director of Scien¬ 
tific American, who passed away 
at his New York City home on 
August 15. His age was 74. A na¬ 
tive of Louisville, Kenlocky, he 
had been an Examiner in the 
United States Patent Office, a 
lawyer in Boston and New York 
for 44 years, and our director 
for several years. 

“Judge” Anderson’s genial 
smile will long live in the mem¬ 
ories of his friends and associ¬ 
ates. Many wiU, indeed, continue 
to try to emulate him, for he had 
attained that precious iriendly 
calmness, so rare in these rush¬ 
ing times, that remains unruffled 
by the affairs of little men. Pos¬ 
sessed of a jndge-like dignity 
and a superior knowledge of law 
—etperially of that pertaining to 
patents- he commanded the re¬ 
spect and admiration of men and 
courts alike. 

His gentle manner, coupled 
with his many successes in sig¬ 
nificant litigation, suggest as an 
epitaph for him the old Latin 
phrase of lawyers “Suaviter in 
modo, fortiter in re.” 


problems might be solved, there are 
those who blandly refuse to open their 
minds to logic. Notorious is the hatred 
some South Americans have for the 
United States. This attitude, however, is 
understandable—and curable, too. if it 
is properly attacked, vigorously and with 
open minds and sympathetic hearts. But 
those who despise all Norte Americanos 
fall far short of being as stupid as some 
in this country who wish to increase their 
export business. These are the ones who, 
with important ex|»ort products, never, 
or half-heartedly, attempt to get the 
prosjiective buyer’s viewpoint. 

Many American companies think that 
they can get foreign business by the 
same tactics with which they get it at 
home. They believe the star salesman in 
the Slate.s can get volumes of business 
abroad whether he knows the language, 
habits and customs, likes and dislikes, 
and manner of doing business of the for¬ 
eign people to whom he would sell. These 
same companies answer their foreign 
correspondence incompletely and apa¬ 
thetically. Cases are known in which 
queries, involving the expenditure of 


large sums, when sent to European pro¬ 
ducers and to this country simultane¬ 
ously, elicited detailed answers by air 
mail from the former, with technical 
data and catalogs, and a mere acknowl¬ 
edgment by ordinary mail from the 
American companies concerned. 

The answer is obvious. If we are to 
expand our export trade—if we really 
want to!—and thus keep our farms and 
factories operating at a higher efficiency, 
we must develop a new understanding of 
the problem. It becomes necessary that 
we look with serious eyes at ^ faults 
in our system and then use a little gray 
matter to correct them. The stakes are 
worth it—for all the Americas.— F. D. M. 

Degrees, Comfort 

E verybody knows that there are 
days when the thermometer is a liar. 
On a given day in midsummer, let us say. 
it stands at 88 degrees, which is really 
hot in some places, yet the day may be 
quite agreeable. Perhaps on the next day 
the mercury has fallen a full ten degrees, 
yet life may be almost unbearable. We 
say that the first day was dry. while the 
second was muggy. In more scientific 
terminology, the relative humidity—that 
IS. the ratio of the amount of water vapor 
mixed with a given amount of air to the 
amount that the same air will hold at the 
same temperature—has changed from 
low to high. Moving up more closely to 
what actually goes on when the muggy 
day comes, the number of water vapor 
molecules in the air has increased, the 
effect is to cause a larger number of 
speeding molecules to leave the air ad¬ 
jacent to the victim and add themselves 
to the sticky film of liquid in which he is 
bathed, in proportion to those which, 
similarly speeding, simultaneously es¬ 
cape from him. Thus his net evaporation 
is reduced and he probably goes around 
all day “beefing” about it’s being hot and 
getting himself glared at by others who 
already know it. Yet on such a day it 
isn’t as hot as it was yesterday when it 
was so comfortable. 

A thermometer gives but one factor in 
measuring bodily comfort; relative hu¬ 
midity adds a second, while a third is 
uir movement. 

An instrument combining these three 
factors 18 now available but before ita 
use can become widespread the public 
must be taught what relative humidity 
is. By publishing relative humidity per¬ 
centages some newspapers arouse curi¬ 
osity and in time the scientific point of 
view may be inculcated. Good work— 
keep it up,—A. C. /. 
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in 

Science 



O.B.HANSON 


O NE generally thinks of an engineer 
as a technical man talking in mathe¬ 
matical terms and thinking with a slide 
rule. But O. B. Hanson, vice-president 
and chief engineer of the National 
Broadcasting Company, is one of the 
rare exceptions. 

“O B,” as Hanson is known to his 
associates, is essentially an artist with 
the inquisitive mind of a scientist. 
Thinking in terms of an artist and 
working as a scientist is the secret of 
Hanson’s achievements in the field of 
radio and television. 

Born at Huddersfield, England, Han¬ 
son was brought to this country at the 
age of one, when his father moved the 
family woolen business to Connecticut. 
Young Hanson showing an early apti¬ 
tude for music and drawing, his family 
later sent him back to England for 
eight years of study at the Royal Ma¬ 
sonic Institute in Hertfordshire where, 
in addition to his regular classes, he had 
special instruction on the violin. 

Hanson says that he never really 
cared for the violin and wanted to play 
the piano, but his family insisted. 
However, he had no intention of making 
music his life work. He would prob¬ 
ably have become an architect, if it 
hadn’t been for the sudden death of 
his father. That event put an end to 
his ideas for a higher education and, 
as a boy of 16, he returned to America 
and went to work in the Underwood 
Typewriter Company’s factory at Hart¬ 
ford, Connecticut. 

Hanson’s interests became centered 
on wireless telegraphy in 1912 when the 
Titanic rammed an iceberg in the 
North Atlantic and sank with an ap¬ 
palling loss of life; for it was only 
through the ship’s wireless that a hor¬ 
rified world learned of the tragedy. It 
was not wireless telegraphy as such, 
however, that intrigued the eager 
youngster; it was the unexplored pos¬ 
sibilities of its development. He soon 
began to think in terms of radio tele¬ 
phony and, later, of television. Here 
was work to tax the artist’s imagination 
«nd bring into play all the skill of the 
scientist. Here was his life’s job, an 


uncxjilored field in winch he could revel 

In 1917, Hanson became a member 
of the Marconi Company's engineering 
staff, rising to the position of chief test¬ 
ing engineer in six months. The war 
over, he had a short fling as head of 
his own electrical business in Hartford 
Then in 1920, station KDKA, Pitts¬ 
burgh. owned by the Westinghouse 
Company, had begun regular broadcast¬ 
ing and Hanson built himself a receiver 
and listened to the first test transmis 
sions. Immediately his course was de 
cided- That course led eventually to 
his piesent position. 

However, as in all good stories, young 
Hanson started at the bottom of tin- 
radio ladder His first job was with 
station WAAM. Newark. New Jersey, 
where he held the various positions of 
chief engineer, operating engineer, pro¬ 
gram director, and announcer. For all 
piacCical purposes. Hanson was station 
WAAM. In the years that have fol¬ 
lowed, the world has seen the rapid 
rise of radio as an art and as an indus¬ 


try. Hanson’s own rise has been al¬ 
ways a step ahead. 

It IS not an exaggeiation to say that 
Hanson lives, eats, and sleeps his work. 
His home at Westport, Connecticut, is a 
veritable testing ground for technical 
impiovements in both radio and tele¬ 
vision He designed it himself and it 
contains many special features that only 
an artistic man of science could possibly 
have continued. Even his hobbies— 
photography, yachting, and music—be¬ 
come factors in his regular work; pho¬ 
tography he finds has given him many 
useful ideas in the development of tele¬ 
vision; on his yacht he has been able 
to carry out much experimental work in 
marine radio telephone; music is almost 
a fundamental of radio programs. 

Hanson is a bachelor. His present 
family consists of a registered black and 
white Springer spaniel with a litter of 
eight pups. He is a fellow in the 
Acoustical Society of America, and a 
life member of the Veteran Wireless 
Operators Association Incorporated. 
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WHERE, OH WHERE HAS MY 
LITTLE TRUCK GONE? 


^T^HE huge diime for the new 200-inch telescope on 
A Mt. Palotnar, California, is 137 feet in diameter, 
137 feet high. Near the top, to lift the giant parte of 
the telescope, is a 60-ton crane, permanent. During 
the assembly of the telescope, states Russell W. Por¬ 
ter in transmitting this photograph taken by Ted Wat- 
terson, the engineer in charge of construction found 
a one-ton truck on the ground floor where he had 
ordered the space kept clear. A sling was attached 
to the truck and it was hoisted and left 100 feet 
aloft, to be discovered the next morning by the aMon< 
is^hed driver. Photograph also gives striking idea of 
the vast sire of the observatory dome and telesoope. 


Ditregard of »ignalii cuunon 
injury or death to thounandi 
each year. By a wide-apreud 
application of the examina¬ 
tion methoda diacnaaed in 
the article helow, it would 
be poaaible to eliminate from 
the highwaya ihoae driveia 
who, becanae of phyaical or 
mental inatability, cannot be 
depended upon to obaerve 
thoae rulea of the road which 
mual be heeded if aafety for 
everyone i« to he achieved 



Insanity At The Wheel 


S WAGGERING into the Detroit li- 
cense bureau. T-102 was blissfully 
unaware of the blow that fate waa 
about to deal him. He had lost his taxi 
driving permit and driver’s license some 
weeks earlier, and now demanded per¬ 
mission to resume earning his livelihood 
by piloting a cab through the streets 
of the nation's fourth city. 

“See Judge Maher,” said the man at 
the counter, and T-102 swaggered out, 
confident that the judge would restore 
him to his seat behind the wheel. 

Into the austere courtroom of Traffic 
Judge Thomas F. Maher walked T-102 
next morning, and hardly had his law¬ 
yer presented a petition for recovery 
of lost privileges than the judge passed 
him along; “Have a talk with the traffic 
psychotechnologist.” 

T-102 blinked at this command, com¬ 
prehending not at all, and shortly there¬ 
after stepped briskly from the elevator 
into the 17th floor hallway of nearby 
Barium Tower, opened a door marked 
“Psychopathic Clinic," and handed 
across the counter the brief court order 
requesting his examination. 

It was here the 36-year-old taxi driver 
became T-102, a psychological guinea 
pig in whom Alan Canty, the psycho- 
tschttologist whose official designation 
had so startled his visitor, took an in¬ 
terest no greater nor less than in any 
of the many traffic violators who expose 
their mentalities to his searching inquiry 
every week. 

Canty put X-102 through the ropes, 
ovet the jumps, across the hurdles. 


To What Extent do Psychopathie. Cases Contribute 
to Motor-Vehicle Accidents? . . .Weeding Out the 
Unfit by Specialized Analysis of Attitudes 

By ANDREW R. BOONE 


Y OU smash into the car ahead, 
dash past the red signal, send 
pedestrians srurrying for safety 
as you swing the wheel hard. 
You may not have contributed 
to the nation's 32,400 deaths and 
1,150,000 non-fatal injuries re¬ 
sulting from automotive mis¬ 
haps last year, but that’s no sign 
that you are sane. Craiy drivers 
rrowd the highways, and their 
insanity is easily demonstrable. 
Hell hath no friend like these 
speeding, swerving, homdilow- 
ing lunatics, and psychology is 
determined to find them, thus 
aiding the engineer and the au¬ 
tomobile builder in curbing the 
grim reaper.— A. R. B. 


Physical examination revealed him to 
be normal. He stood five feet ten inches 
tall, weighed 190 pounds. His voice 
was slightly hoarse. Neurologically, he 
was negative; his vision was found ade¬ 
quate when both eyes were used, though 
a Uifle subnormal when the eyes were 
tested individually. Depth perception 


and color vision were good. He was 
thoroughly familiar with the traffic laws 
An inspector from the Police Depart¬ 
ment’s license bureau accompanied 
T-102 on a driving test. He performed 
according to the requirements of the 
law, although . . . mark this! . . . mak¬ 
ing turns violently, blowing his horn 
excessively, trying to make pedestrians 
and drivers move out of his way, “thus 
showing no consideration for the rights 
of others,” 

T his check was by no means conclu¬ 
sive. It demonstrated the man’s abil¬ 
ity to drive, but beyond that ability lay 
an attitude which Canty explored 
further. He took T-102’8 psychiatric his¬ 
tory. He asked many questions designed 
to bring out that attitude and reveal 
his level of intelligence. He studied the 
record. Here is what Canty found: 

During the 15 years which T-102 had 
lived in Detroit, he received 287 tickets 
for various traffic violations. “Minor 
violations," explained the subject non¬ 
chalantly, as though these infractions 
had no significance since he had injured 
no one. That was only the beginning. 
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Pennsylvania, Dr. Harry R. De Silva, 
of Harvard’s Bureau of Street Traffic 
Research, Charles S. Myers, at the Na¬ 
tional Institute of Industrial Psychology 
in London, and Canty bring to light 
some surprising facts. 

One night in late June, for example, 
a 51-year-old man made a left turn, 
and, failing to straighten out on the 
right struck a car approaching along 
his left. Not much of an accident, but 
the police, trained to look for unusual 
behavior, decided to investigate care¬ 
fully. 

“Pretty tight, aren’t you, buddy?" 
one policeman asked. 

On the way to the station, the 
prisoner admitted he could “feel" the 
effects of a few drinks. At Judge 
George T. Murphy’s request, Canty, 
put this man, now T-217, through the 
paces and learned he was suffering from 
hypertension, had an artificial left hand 


We'll skip the details, and come to 
the important point. Canty gave T-102 
an intelligence test, found him to pos 
sess the intelligence of a nine-year-old 
child. Further, his intellectual weakness 
was complicated by his conviction that 
laws were made to beat, not to obey. 

Canty finished the job, passed his 
conclusions along to Lowell S. Selling, 
M.D., clinic director, and here's what 
Dr. Selling wrote Judge Maher 

“While this man is certainly not in¬ 
sane in the conventional sense, his con¬ 
duct is as unpredictable and dangerous 
as the usual insane person’s would be, 
for he has no more consideration of the 
rights of others than one who suffers 
from an actual serious mental disorder. 
We might call him a ‘dnvmg lunatic’ 
because of this irresponsibility. The 
fact he has had no previous accident 
record is a matter of luck, and he is 
bound to get mto serious trouble in 
the future if he drives. In fact, he has 
continued to drive although he has had 
no license. Finally, we consider T-102 
the most dangerous man to have been 
examined in the last 200 cases, and, of 
course, could not indorse the granting 
of a license to him.” 

And, of course. Judge Maher refused 
T-102 a license. Which concludes our 
interest in T-102 as a case, but not as 
a symptom. 

How many nine-year-old mentalities 
step on throttles and guide their motor 
cars through traffic, menacing life and 
property? To what extent do intoxi¬ 
cation, emotional instability, maniac de¬ 
pressive psychosis, epilepsy, faulty men¬ 
tal attitudes in general which may be 
classed as insanity contribute to the 
appalling total of deaths and broken 
bodies? 

No one knows the precise cause of 


Alan C-anty, whose work in 
psychotechnology largely 
forms the basis of the present 
article, is shown, at the lower 
left of the photograph at right, 
operating the reactrograph. 

With this device it is possible 
to test the reactions of drivers 
and hence arrive al conclu¬ 
sions regarding mental attitude 

all accidents, because few accidents are 
investigated thoroughly enough to reach 
the causes. Then, too. several factors 
usually are involved. Defects of high¬ 
way and vehicle, actions of pedestrians 
and drivers—these contribute. But 
the driver, “defective in mmd or body,” 
according to the National Safety Coun¬ 
cil, is the most important element. 

How may these wholesale killings and 
injuries by hundreds of thousands be 
halted—or can they? Traffic safety 
drives often are accompanied by in¬ 
creased killings. Where, then, lies the 
remedy? In psychiatric surveys? Do 
these surveys adequately reveal the 
“smart alecs,” the “show-offs,” the luna¬ 
tics—borderline and real? 

“Traffic accidents largely represent a 
disease,” according to Canty, “and we 
seek the cause.” 

Detroit is finding the answer—by 
measuring human aptitudes regarding 
motor-car operation. Here street condi¬ 
tions are reproduced in the laboratory, 
and standardized tests evolved by Dr. A. 
R. Lsuer, of Ohio State University, Dr. 
Morris S. Viteles, at tiie University of 


and a hernia on the left side of his body. 

“Extremely explosive, aggravated by 
many years of chronic alcoholism,” 
Canty reported. “Suffers inferiority 
complex. Very dangerous.” 

Oddly, T-217 agreed. 

“Better put me on probation for six 
months and take away my license be¬ 
fore I kill somebody,” he urged. 

Canty accepted the recommendation, 
and Judge Murphy forbade the gentle- 
jaan ever again to touch the wheel of 
a motor car, adding: “We have no 
sympathy for drunk drivers.” 

V^y revoke a man’s license just be¬ 
cause his car hits another? The acci¬ 
dent, as it happened in this case was 
not the underlying reason. True, the 
driver had been negligent; furthermore, 
the happening was symptomatic of per¬ 
haps a more tragic collision. Detroiters 
value their lives. Their judges and 
psychologists propose to protect them. 

T-217 admittedly had had a few 
drinks, but T-39 was cold sober vdien 
he smashed the trunk of a car vdiose 
driver had halted for a red light. Now, 
T-217, remember, was 51 years old, and 






T-39, it developed, had barely turned 

20 . 

"I pulled up, but my foot must have 
slipped off the pedal,” T-39 told the 
police, who didn’t like his excuse, and 
booked him for reckless driving. 

“The guy must have been talking to 
his girl friend,” the officers reported 
to the desk sergeant. 

T-39 faced Judge Murphy and re 
peated his story. “Besides,” he added, 
“damage was only seventy bucks.” 

This time, perhaps. But what about 
his next accident, and the next? The 
boy may have been entertaining his 
Number One Flame, but, while of av¬ 
erage intelligence, Canty’s probe re¬ 
vealed these additional significant facts 
about him; 

History of venereal disease, coarse 
tremors of facial muscles and fingers, 
considerable motor incoordination, 
alcoholism, slightly defective vision 

Canty did not stop here Perhaps 
some of these factors were in themselves 
effects, and not causes. As he proceeded 
with his examination he uncovered other 
facte of even greater bearing on that 
simple crash. 

“TTIS father,” he found, “is a chronic 

-Lx alcoholic, unstable and irritable. 
His mother obtained a divorce when he 
was three, and went to live with a sister 
who was operating a ‘blind pig.’ The 
boy lived in several boarding homes 
and was a problem child in several 
schools. He admits having been ar¬ 
rested three times for being drunk, and 
recently was held in the Psychopathic 
Ward of the Receiving Hospital after 
taking an overdose of barbital.” 

T-39 had disintegrated, and it was 
not entirely his own fault. What to do 
with him? 


“Your youth and attitude,” Judge 
Murphy told him later, “make you 
worthy of help.” 

T-39 went on probation; his license 
will not be returned until he demon¬ 
strates to the court’s entire satisfaction 
that his mental and physical health 
make him once more fit for the high¬ 
way. 

Traffic authorities, judges, and psy¬ 
chologists have no desire to diminish 
the number of drivers. They want hoi». 
e.stly to protect the public—^you and 
me- -by adjusting drivers with correct¬ 
able defects and eliminating from the 
streets and highways those too severely 
maladjusted. 

This is the reason for Detroit’s Psy¬ 
chopathic Clinic, which is a department 
of the Recorder’s Court. It was estab¬ 
lished for the sole purpose of examin¬ 
ing individuals referred by various 
courts of the city. To it come those 
who are convicted of traffic felonies, and 
those who by their behavior subsequent 
to arrest lead authorities to think psy¬ 
chiatric examination is indicated. All 
have been found guilty before Canty 
gets them. Upon his recommendations 
rest their punishment and rehabilitation, 
if any. 

If this article seems to harp on atti- 
tude, the emphasis is wholly desirable, 
for attitude of the driver toward the 
law and his fellow man holds the key 
to success for this newest cross between 
judge and detective—^the psychotech¬ 
nologist He never knows at the outset 
whether he’s dealing with a temporarily 
unstable intellect or a dangerously in 
sane driver Nor is he interested---offi¬ 
cially -in what he finds. 

T 398 (you will note that Canty iden¬ 
tifies none of his subjects, for unoffi¬ 
cially he hopes each will somehow 
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StsMt -eondltltKis, In model form, are reproduced in Detroit’s Psychopathic 
CUalc. and standard tesU are used to bring ont facts about drivers’ fnnei* 



escape the damning implications of 
lunacy) seemed mild enough when 
picked up for speeding. His tone 
changed in the courtroom 

“These birds,” indicating the officeis, 
“want to get me. They’ve jimmied up 
my speedometer. Honest, your honor, 
I’m not guilty.” 

But in the quiet of the laboratory, the 
39-year-old speeder unwittingly gave 
up an entirely different story. Not only 
had he been in the hands of a psy¬ 
chiatrist for treatment, but he was at 
that very moment suffering from a se¬ 
vere form of insanity. Crazy—and at 
the wheel! 

No jail sentence for T-398. Eloise 
Hospital got him, where he will be de¬ 
nied all contact with the motoring pub¬ 
lic until death or medical science sep¬ 
arates his physical body from his 
unfortunate mental deficiencies. 

S UCH cases could be multiplied many 
fold were there such men as Selling 
and Canty on the job from Sandy Hoi.k 
to San Diego, from Jacksonville to Jack¬ 
son’s Hole. Every community has these 
cases, yet so far there is only this frag¬ 
mentary record of their criminally ir¬ 
responsible driving. 

More than 30,000 likely will perisli 
in motor-vehicle accidents in 1939— 
many of them victims of men like T-102 
and T-398. Make available to Canty 
the necessary constellation of factors 
ujion which he builds a decision, and 
he’ll soon tell whether John Jones, or 
you, or me, is a safe bet behind the steer¬ 
ing wheel. Given a thousand Cantys, 
with scores of thousands of “attitudes” 
explored each year, and we’d have safer 
driving, need a hundred new hospitals 
for the insane—or both. 
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Research On High Pressures 


A Curiosity of Science is Proving to Have Direct 
Practical Bearing on a Large Number of Industrial 
Problems .. . Examples of Promising Applications. 

By THOMAS C. POULTER. Sr.D.. Ph.D. 

Belentiflc Director of the Reeureh Poundetlon 
of Armour tnatltuta of Teehnolocy. Ohicaro 


I N the past few years “extreme pres 
sure” has gone out of the realm of a 
scientific curiosity and has become a 
tool in the Mlution of practical prob- 
ledlu. 

In spite of the fact that, until recently 
man was not able to develop pressures 
in the laboratory as high as 1,000,000 
pounds per square inch, such pressures 
frequently occur about us in our every¬ 
day experiences. Pressures of a few 
hundred thousand pounds per square 
inch are occasionally produced m the 
hypoid gear m the normal operation of 
an automobile, in roller or ball bear¬ 
ings. under the wheel of a glass cutter, 
when the bullet of a high-powered rifle 
strikes a solid object, and in many other 
cases where two hard objects strike each 
other. They are, of course, confined to 
an extremely small space, and have a 
very short duration Such extreme 
pressures in liquids or gases are much 
less common, but even gas pressures of 
nearly 1,000,000 pounds per square inch 
probably occur every day as particles 
of meteoric matter, traveling with a ve¬ 
locity of 30 miles per second, collide 
with the very light upper layer of the 
earth's atmosphere. 

Recently an experiment was earned 
out in the high pressure laboratory of 
the Research Foundation of Armour In¬ 
stitute of Technology in which a pres¬ 
sure of 1,500,000 pounds per square inch 
was developed. This was the highest 
pressure ever produced experimentally 
in high pressure investigations. The 
pressure at the center of the earth is es¬ 
timated to be about 3,200,000 atmos¬ 
pheres, or only 32 times as great as the 
maximum pressure that has been pro¬ 
duced in the laboratory. 

This increase in range of artificial 
pressures may clear up many puzzling 
questions which have formerly been con¬ 
sidered impossible of solution. Very 
little attempt has been made in the past 
to utilize extreme pressure experiments 
in the solution of everyday problems of 
science and industry, but they are rapid¬ 
ly assuming a place of increasing im¬ 
portance. and in such experiments lie 
the answers to many questions of the 
greatest commercial importance. 

A brief survey of the work that has 
been studied by means of the high pres¬ 
sure equipment now in the high pressure 
laboratory of the Research Foundation 
of Armour Institute of Technology will 
serve to show the great diversified ap¬ 
plication of such investigations. 

m 


The work was started in an attempt 
lo study a reported effect of pressure 
upon the chemical reaction of sulfuric 
acid on zinc to form zinc sulfate and 
liberate hydrogen This investigation 
was carried to a pressure of 30,000 at¬ 
mospheres, during which it was found 
that the effect which we set out to study 
did not exist. In the course of the in¬ 
vestigation we found many interesting 
things, including a little known chemical 
reaction of hydrogen on sulfuric acid 
to give hydrogen sulfide and water. 

Other chemical reactions were investi¬ 
gated under extreme pressures, such as 
the reaction between sugar and water. 
The rale of this reaction was found to 
decrease with increase in pressure 

From the information gained as a 
result of our previous work, new pres¬ 
sure equipment was developed in which 
It was possible to carry on experiments 
in cylinders with glass, quartz, or dia¬ 
mond windows, which will withstand 
pressures of one half million pounds per 
square inch. In connection with this 
development many interesting phenom¬ 
ena were observed, such as the ability of 
glass or quartz windows one quarter inch 
thick to be bent to a radius of curvature 
of four inches as many as ten times be¬ 
fore being broken. 

The development of these windows 
made it possible to study the effect of 
pressure upon the manner in which a 
beam of light, which is vibrating in one 
plane, is rotated as it passes through 
compounds which tend to rotate this 
plane of vibration or polarization. This 
effect was to increase the rotation of all 
compounds studied, some of them be¬ 
ing increased to three fold their normal 
value. Both materials which rotate to 
the right (dextro-rotatory) and to the 
left (levo-roUtory) were investigated. 
This provides a method of studying the 
progress of such reactions while the 
materials are under pressure. 

The windows also made it possible 
to study the phosphorescence of zinc 
sulfide, and it was found that the effect 
is to decrease the intensity of the phos¬ 


phorescence by a factor of one half for a 
pressure of 30,000 atmospheres. It was 
also found that a rapid change in pres¬ 
sure would produce a bright glow of the 
/.inc sulfide Aside from the intensity, 
the fluorescent and phosphorescent 
properties of zinc sulfide were very little 
affected by extremely high pressures. 
It. therefore, provided a convenient 
method of studying the effect of extreme 
pressures upon the radioactive decom¬ 
position of various materials by actually 
observing scintillation. These measure¬ 
ments confirmed the negative results of 
similar investigations by other observers 
using quite different methods. 

Further investigations made possible 
by the pressure windows were the deter 
mination of the effect of pressure upon 
the index of refraction of certain liquids. 
This investigation showed that the theo¬ 
retical relation developed by Lorenz- 
Lorentz for the relation between density 
and index of refraction holds for those 
substances investigated. 

T he quartz windows were further 
utilized in making absorption spec¬ 
tra measurements of the effect of pres¬ 
sure upon the compressibility of the 
neodymium atoms at the various electron 
energy levels. 

The effect of pressure upon living or¬ 
ganisms has been studied, with the ob¬ 
servation (hat 12,000 atmospheres are 
'necessary to kill bacteria, but as the 
complexity of the living organism in¬ 
creases, the pressure necessary to de¬ 
stroy life decreases. Because of this 
selpctive effect of pressure in killing liv¬ 
ing organisms and the relation that ex¬ 
ists between the pressure required and 
the size of the organism, it is possible 
that this may lead to developments of 
far-reaching importance in combating 
certain diseases. Some small forms of 
marine life about one fourth inch in 
length, such as hydra and planaria, were 
found to withtund pressures of fiwn 
10,000 to 20,000 pounds per square indh 
without any serious damage. Hm effect 
of high pressures was to predpilate- 



gome of the colloidal conatituents of the 
organism, and a study was made of the 
precipitation of other colloids, such as 
sulfur, silver, gold, ferric hydroxide, 
molybdenum blue, and prussian blue. 
Some colloidal materials are precipitat¬ 
ed by the comparatively low pressure 
of 100 atmospheres, whereas others arc 
only slightly affeeted hy pressures a<> 
high as 17,000 atmospheres 

T he electrode potential of the hydro¬ 
gen electrode was investigated under 
pressures up to 30.000 atmospheres and 
the voltage of the Weston .Standard Cell 
up to 12,000 atmospheres The effect of 
pressure on both of these is of a lathei 
low order of magnitude 
The effect of pressure upon tlie pene 
tration of water and numerous other 
liquids into glass and metal surfaces 
has been investigated with some very 
interesting results. Water was found 
to penetrate in considerable quantities 
to a depth of seveial millimeters into 
glass in only a few minutes' time The 
penetration of alcohol and ether is some¬ 
what less, and such liquids as paraffin 
oils, glycerin, and so on, penetrate 
scarcely at all A similar effect, but to 
a considerably lesser degree, was ob¬ 
served for the penetration of liquids 
into metals. The penetration of gases 
into metals, of course, is more rapid 
than that of liquid and represents a 
problem of considerable industrial im- 
|M>rtance, particularly in the case of 
penetration of hydrogen into steel 
whereby the tensile strength of the steel 
IS reduced to less than half its original 
value. 

The normal dissociation of steam into 
hydrogen and oxygen, and the subse¬ 
quent removal of the oxygen by its re¬ 
action with the metal of high-pressure 
steam lines, particularly under condi¬ 
tions where a high superheat is used, 
presents a problem of the utmost im¬ 
portance in the high-pressure, high 
Huperlieat, steam installations that are 
being used at the present time. It has 
lieen shown that considerable quantities 
of hydrogen are continually escaping 
through the walls of the high-pressure, 
high superheat, steam lines, and this 
subject should be thoroughly investi¬ 
gated to determine to what extent this 
IS affecting the tensile strength of the 
metal of the steam lines. If this effect 
is cumulative, as is the case under the 
conditions of many of our experiments. 

It might very well become a problem of 
great importance in high superheat 
steam insulation, if not indeed a limit¬ 
ing factor in the industry. We have 
found that this effect is not only a func¬ 
tion of the temperature and pressure, 
hut is also affected by the composition 
and heat treatment of the steel. It is, 
therefore, a combination high pressure 
and meuillurgioal investigation. 

Otiter fields which have boon investi¬ 



gated are compressibility of liquids and 
solids, the effect of pressure upon the 
viscosity of liquids, and in some cases 
the change of state, or even transitions 
from one crystalline form to another. 

A brief summary of the effect of pres¬ 
sure upon the properties of matter will 
reveal some very intereating facts. The 
following characteristics for liquids and 
solids are all affected by pressure: den¬ 
sity, volume, index of refraction, elec¬ 
trical conductivity, thermal conductivity, 
magnetic permeability, dielectric con¬ 
stant, optical rotation, chemical reac¬ 
tivity, solubility, phosphorescence, fluor¬ 
escence, physical strength, specific heat, 
latent heat, permeability to gases and 
liquids, and viscosity. 

If we consider all but the last two 
items on this list, we will see that the 
effect is anywhere from a small percent 
up to certainly less than a factor of ten. 

But now let us consider the last two 
items. The permeability to gases and 
liquids may be of the order of magnitude 
of many thousandfold, and the coeffi¬ 
cient of viscosity of many lubricating 
oils is increased by as much as 


200.000,000 times their value at atmos¬ 
pheric pressure. Some liquids are af¬ 
fected comparatively little by pressures 
of 400,000 pounds per square inch, 
whereas some oils acquire a hardness 
between that of metallic lead and metal¬ 
lic copper. It is, therefore, probable that 
the lubricant of the future, where ex¬ 
treme pressures are involved, will be a 
liquid little affected by pressure. Tliis 
will serve as a carrier for a different ma¬ 
terial which becomes sufficiently hard 
under pressure to serve as the lubricant. 
It is therefore our belief that the permea¬ 
bility to gases and liquids and the effect 
of pressure on viscosity are the two char¬ 
acteristics that will represent the most 
fruitful problems for investigation, and 
certainly are the two that are most likely 
to produce noticeable effects in indus¬ 
trial processes involving high pressures. 
Investigation of the permeability of 
gases and liquids has already been dis¬ 
cussed and the viscosity investigation of 
lubricating oils under pressure probably 
represents one of the most promising in¬ 
vestigations to be carried out in this 
field. 
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Noise Control 


I F you attend the New York World's 
Fair and enjoy your visit to the 
Perisphere, that huge spherical 
structure which houses “The City of 
Tomorrow” exhibit, you can credit your 
pleasure to the new science of noise 
control. 

This Perisphere shows what a scien¬ 
tific attack on noise can accomplish. 
Without acoustical treatment, this 180- 
foot diameter room would he a rever¬ 
berating chamber of horrors. As it is, 
voices, a symphony orchestra, and mov¬ 
ing machinery are housed peaceably and 
you hear pleasant sounds rather than 
a silly symphony of noise. 

Noise control is a necessity, not a fad 
The clatter of machines, the dm of of¬ 
fice equipment, produces deafness and 
nervous disorders, while the high noise 
level of modem civilization in all its 
phases lowers human efficiency and 
happiness. We know this to be true 
because controlled tests reveal that em¬ 
ployees make fewer mistakes and pro¬ 
duce more when their work environment 
is made quieter, and because the public 
responds quickly to noiseless products. 
Thanks to noise control, we enjoy auto¬ 
mobiles which really live up to that old 
slogan, “No Noise But the Wind”; we 
go to the talkies because we can hear 
the actors free from the sound of film 
production and background disturb¬ 
ance: we can fly across the continent 
without cotton in our ears. 

Industry benefits directly from the in 
crease in sales which follows quickly 
upon the silencing of a product, but 
that 18 by no means the only advantage 
derived from attacking noise. Machin¬ 


various components. Customarily, the 
specialist attempts to pull down the 
highest component and then proceeds 
down the scale until a level is reached 
which is considered satisfactory. His 
■Achievement is recorded as a lowering 
of decibels; that is to say, in a reduc¬ 
tion of watts per square centimeter of 
acoustic power. 

The engineer’s skill centers largely 
in his ability to bridge the gap between 
analysis and application; in relating 
noises to their origin. Once he knows 
what offends and to what degree, he 
finds it relatively easy to choose be¬ 
tween modes of treatment. Instrumen¬ 
tation alone will not do the job. Ears 
and past experience must be employed 
to interpret because noise control has 
not yet been reduced to a book science. 

The engineer regards noise as a fact 
rather than as an abstraction. The elim- 



Necessity, Not a Fad . . . Controlled at Source 
. . . Stopped or Damped by Scientific Design . . . 
Improved Efficiency, Calm Nerves, Less Deafness 

By PHILIP H. SMITH 


ery which has been re-designed to re¬ 
duce noise is often more efficient and 
frequently cheaper to produce than its 
raucous predecessor Furthermore, the 
study of sound has led to the develop¬ 
ment of machines which employ sound 
for production control and product in¬ 
spection, thereby lowering cost 

The new science has evolved from 
many years of study into the nature of 
sound and its transmission Work with 
Ute telephone, and later with radio, has 
been contributory because investigators 
treated sound as a phenomenon to be 
controlled in the interest of creating 
wanted sound and subduing 
or eliminating the unwanted 
Out of all this has grown a 
fairly definite procedure for 
tackling all noise problems. 

Designed to be as silent as 
possible, ihe (ost-running, 

“almost human" office ma¬ 
chine Ht the riglit IS further 
silenced by being mounted 
on rubber footings Likewise, 
the clatter of the wire ma¬ 
chine below IS dampened by 
footings which absorb vibra¬ 
tion and therefore some of 
the noise. Insert shows tlic 
mounting of rubber and steel 


Every control problem has two phases 
The first phase involves the measure¬ 
ment of sound. Two types of micro¬ 
phones are used for this; one is sciisi 
tive to velocity or particle motion, while 
the more commonly used is sensitive to 
pressure. The electrical circuit estab¬ 
lishes the electrical equivalent of sound 
which can be analyzed in terms of fre¬ 
quency and intensity 
This first phase is known as the diag¬ 
nosis It 18 essential to the second phase 
which is the treatment. Most noise is 
made up of several sounds and the diag¬ 
nosis seeks to sort out and identify the 
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ination is warranted only when there 
is an irritation to the human system- 
He seeks, therefore, to uncover the com¬ 
ponents and reduce them to a non- 
irrJtating level. His interest is in mak¬ 
ing life more bearable, rather than m 
banishing noise per se. 

The fact that noise is always relative 
and that this relation is an integral part 
of the control problem is well illustrated 
by reference to the automobile. The 
seasoned car owner may recall the ex¬ 
perience of coasting with a dead engine, 
to become conscious suddenly of many 
annoying chassis and body rattles 
hitherto unnoticed. With the engine 
sputtering agam, the rattles became 
lost in the general clatter Engineers 
met a similar experience when thev 
undertook to silence automobile engines 
to make them what we now enjoy. When 
the engine was made less objectionable 
other noises became prominent and so 
treatment was carried from one unit to 
another to achieve an overall lienefit 
Similarly, air-conditioning equipment 
suitable for city buildings has been 
known to be unbearable when installed 
in suburban dwellings where the back¬ 
ground noises were lower 

W HILE the passenger automobile 
illustrates the general problem of 
noise control it is by no means repre¬ 
sentative of details. Every noise prob¬ 
lem tends to be unique, and to demand 
Its own particular method of solution 
once it has been analyzed. The silen 
cing of auditoriums, for example, in¬ 
volves the exclusion of street noises us 
well as the treatment of sounds gen 
crated within the structure. If the 
entertainment sounds are to be pleas¬ 
urable, the specialist proceeds to de¬ 
termine the timing, direction, and 
strength of noises and to select the 
proper material to subdue the unwanted 
sounds without impairing the quality of 
the voice or instrumental performance. 
In early days of noise control when the 
science was less exact, sound-proofing 
was often overdone, with the result that 
the entertainment sounds were rendered 


lifeless, especially in radio studios 
The afore-mentioned Perisphere is 
really a unique auditorium calling for 
sjiecial treatment. It has the curved 
ceilings and walls surfaced with a sound- 
absorbent board made of shredded wood 
fibers and backed by two other ab¬ 
sorbent materials placed in alternate 
squares. Some eight feet behind this 
surface treatment, a mineral wood prod¬ 
uct placed between the 
structural steel girders and 
lining the inner surface of 
the sphere’s outer shell, 
traps wliatever noises get 
past the inner wall and pre¬ 
vents reverberations from 
annoying the audience. 

Often an important fac¬ 
tor in the silencing of pub¬ 
lic buildings is attack upon 
air conditioning and operat¬ 
ing machinery.' Sometimes 
it is necessary to dampen 
blower noises, and to line 
air ducts and re-design out¬ 
let grilles to reduce the 
sound of rushing air. More 
and more the practice is re¬ 


sorted to of suspending heavy operating 
machinery on rubbcr-in-shear to prevent 
the transmission of sound vibrations. 

It IS possible to contrast the problem 
of noise control in the treatment of 
structures by citing instances of silen 
cing a telephone booth and an aircraft 
engine test building. By studying the 
course of sound travel a very interesting 
booth has been ‘ developed which has 
no door and, therefore, does not get 
stuffy or become a steam bath on hot 
days. Sound which enters the open 
side is trapped by absorbent wall sur¬ 
face materials, while the exterior is 
treated to reflect and disburse the bom¬ 
bardment of unwanted noise. In the 
case of the aircraft test room, silencing 
the engine itself was out of the ques¬ 
tion as the purpose of the test was to 
take measurements running under nor¬ 
mal operating conditions. Here, the 
building housing the engine was made 
as sOund-proof as possible while the 
exhaust was carried by vertical stacks 
to a great height to be expelled with 
little annoyance to the investigators as 
well as the surrounding neighborhood. 

Where there is motion there is apt to 
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a aubnurine transportstjon vefaitilea, 
they can be mentioned here as ezamplea 
of highly important noise control work, 
even though the details are lacking. The 
interior of a tank is a poor place for 
survival at best and its operation has 
been hampered by the terrific din which 
military authorities now seek to subdue. 
At least one European Power is hard 
at work eliminating the noise from sub¬ 
marine operation to render the vessel 
more immune to discovery by sound de¬ 
tectors m the hands of the enemy 
It IS now a well substantiated fact 
that silence can be had at less expense 
if built into a product, rather than by 
removing noise after manufacture. 
Often It costs less to produce a quiet 
machme than to manufacture a noisy 
one and there are innumerable examples 
of noise control work which has led 
straight to lower production cost, more 
efficient operation, and larger sales of 
the product. One noisy element in an 
otherwise well silenced product may be 
a large obstacle toward its wide use. 


be noise and thus transportation equip¬ 
ment of various types has been receiv¬ 
ing a great deal of attention Recently, 
a silenced train was placed in operation 
on one of New York City’s subways to 
demonstrate very convincingly what can 
be done in the way of insulating, ab¬ 
sorbing, and otherwise dampening out 
noise to make travel more comfortable. 
Even track has been tackled from the 
noise elimination standpoint. In this 
same city, rubber tie plates have been 
tried out under normal operating con¬ 
ditions to determine the cushioning ef¬ 
fect of placing the rails on rubber 
While a measure of comfort is provided 
for passengers by this new device, the 
principal advantage accrues to adjacent 
building structures and to rails and roll¬ 
ing stock. About 90 percent of vibra¬ 
tions IS prevented from reaching the 
buildings, while the life of rails and 
rolling stock is substantially lengthened. 
It is a little early to forecast an over¬ 
night adoption of rubber tie plates, but 
there is a strong likelihood that they 
will come into use where the greatest 
damage is inflicted by impact, such as 
on curves and on bridges. 

R ubber suspension plays a very 
important role in the silencing of 
modern trolleys, buses, and streamlined 
trams, but much progress remains to 
be made. Noise control got its foot¬ 
hold in the luxury end of transportation 
and has still to make its real contribu¬ 
tion to mass transportation vehicles via 
the road of silent design. 

Apropos of rubber suspensions, a case 
can be cited which illustrates how easily 
the amateur noise controller can be led 
astray in his quest for silence. It is 
common practice to suspend heavy ma¬ 
chinery at four points, although three- 


installation in a school of a 
Celotex product which offer, 
tively absorbs unwanted 
sounds, prevents reverbera¬ 
tions and echos. At right ■ 
Johns.Manville sound deaden¬ 
ing material being parked into 
the cushioned floor chairs 
whicli are part of a special 
’’floating” construction that 
efficiently controls all noises 


point suspension is often 
more satisfactory because it 
insures an even distribution 
of weight at all times 
Knowing the efficacy of 
I ubher suspension, one 
practitioner concluded that 
the more rubber the greatei 
the absorption and placed 
a channel or frame of rub¬ 
ber under a machine in place of f<iur 
blocks It failed to silence because of 
the sealed-in area under the machine 
which permitted no escape of air as the 
machine rose and fell minutely in opera¬ 
tion. In short, the vibrations were trans¬ 
mitted to the floor acting as a diaphragm 
under the action of compressing and 
decompressing. 

Noise control engineers have prac¬ 
ticed long enough to avoid such mis¬ 
takes; they know what can and cannot 
be done. In early experiments with the 
automobile it was discovered that opti¬ 
mum silencing to be had by insulating 
chassis from body by means of rubber 
mountings was impractical. The advan¬ 
tage derived from the extreme quiet 
was offset by the nncomforuble sensa¬ 
tion of body and chassis parting com¬ 
pany momentarily on turning corners; 
thus a compromise was reached and 
resort made to other silencing practices. 

If it 18 permissible to call a tank and 



Consider for the moment the case of a 
street car which emitted a noise like a 
siren. When analyzed, it was discovered 
that the frequency of the sound was 
identical with the number of revolutions 
of the ventilating fan multiplied by the 
number of blades. With this clue the 
noise was tracked down and eliminated 
by allowing sufficient room for the rush¬ 
ing air to pass between blades and the 
metal outside ribs of the fan. 

Outstanding among the examples of 
built-in silence is the modem commer¬ 
cial transport plane. One will recall 
the pioneer days of commercial flying 
when only the application of cotton- to 
one’s ears made transportation bear¬ 
able. Today, cotton is a surplus com¬ 
modity in aviation because the plane 
producers called in noise engineers to 
check desitpi features in their relation 
to noise creation and transmission. The 
silenced plane did not arrive ovemii^t. 
The first.effort, that of trying to find a 
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sound-proof material to wrap around the 
plane, proved iruitlesa. Materials sat¬ 
isfy different acoustical needs and these 
had to be differentiated and evaluated 
as to their insulating value. More im¬ 
portant, the sources of din had to be 
located and classified in the order of 
their importance, then tackled sep¬ 
arately and jointly, because it was an 
other discovery that silencing one com¬ 
ponent accomplished little; all contribu 
tory sources had to be treated. 

By far the worst noise offender in an 
airplane is the propeller, and not the 
engme as might be expected. Engine 
exhaust ranks second and engine clatter 
third. Improvement came by increas¬ 
ing the distance from the tip of the air¬ 
screw to the fuselage and designing so 
that baggage or utility rooms would lie 
in line with the propeller; likewise ex¬ 
haust was led to discharge as far from 
the cabm as possible. Engines are, of 
course, sources of vibration and, to over¬ 
come some of the disagreeable effects, 
flexible mountings were developed. 
Then, to improve conditions within the 
plane, the floors were suspended so that 
they virtually floated and windows were 
given flexible mountings in rubber. 


most every instance where the result is 
outstanding. 

Thus far we have made no comment 
upon sound deadening materials. This 
is wholly intentional; science and tech¬ 
nique precedes materials and their ap¬ 
plication. Acoustical materials number 
in the thousands. They embrace a host 
of fibrous substauces in countless forms, 
felts and felt compositions, cork, plas¬ 
ters. different forme of rubber, various 
combinations of hard and porous ma¬ 
terials, almost without end. Each has 
Its own peculiar combination of prop¬ 
erties and the choice for any application 
requires experience and judgment. 

Noise control is in its infancy despite 
the rapid advance made within recent 
years. One has only to jot down a par¬ 
tial list of all the products which have 
not been silenced to reach his own esti¬ 
mate of the future. At the same time it 
would be a gross oversight not to include 
the utilization of sound for production 
control and inspection of products This 
IS a phase and a mighty important one 
of the noise-control science. It promises 
rapid development because the few 
things already accomplished demon¬ 
strate a dollars-and-centh saving more 



An outstanding development 
for subway car noise control— 
a rubber spring to be mounted 
on the axles. It is constructed 
in the shape of a hollow cone 
with flanges inside and out, 
and is split through for mourn¬ 
ing between the truck and car 


Air ducts in uir conditioning 
systems would carry the noise 
of motors and blowers through 
an air-conditioned building 
were it not for the sound- 
absorbent lining of the ducts, 
in this rase Airaconstlc sheets 


immediate and obvious than that derived 
from silencing noisy products. 

Just as the electric eye has been fo¬ 
cused upon productive purposes, so the 
electric ear has been turned toward in¬ 
dustry. The ear is now being employed 
to regulate the flow of raw material to a 
ball mill. This device increases ball mill 
efficiency by 10 percent, while a similar 
percentage reduction has been made in 
power consumption. If gains are borne 
out consistently, the electric ear will un¬ 
doubtedly come into use for the grinding 
of such materials as clay, limestone, 
silica and cement. 

A mong the instruments developed for 
. product inspection which base on 
sound for their operating principle, there 
is one which checks over cans of con¬ 
densed milk to locate those in which 
a bit of solder has broken loose to create 
spoilage. There is another which tests 
for the quality of abrasive wheels. A 
good wheel gives off a definite note 
which rings for a certain length of time 
when It is struck, and it is quite simple 
to check the pitch and duration of this 
sound. A third device tests for gear 
tooth contour by the sound of gears in 
mesh This last device is extremely im¬ 
portant as providing still another means 
for checking gears so that the modern 
automobile can be operated without an 
annoying hum at various speeds. 

This harnessing of sound opens up an 
entirely new field and we may expect 
development here to run parallel with 
those which endeavor tt* eliminate or 
lower sound to non-irritating levels. 
Before noise control could be under¬ 
taken in a serious way as a specialized 
enterprise it had to produce tangible 
results at a reasonable cost. Those re¬ 
sults have been accomplished and the 
time has come when the specialist comes 
close to saying: “I can kill so many 
decibels for so many dollars.” This 
gives the go-ahead sign to industry 

PbototrAphs OQortMjf Boelnc Airermit Co , Celottit 
Oorp . Doufflu Aircraft Oo . Xnc . B P Qoodrleh 
Oo ; John* ItaiiTiUa Oorp 


The foregoing gives but a brief list 
of noise control elements in modem 
transport design. It does serve, how¬ 
ever, to emphasize the principle of “be¬ 
fore” rather than “after” treatment in 
design, because the accomplishment has 
been such a large factor in abettmg the 
progress of commercial aviation. The 
advantages are evident for all to appre¬ 
ciate who fly. There are on the market 
other products less striking that have 
been favorably influenced by the patient 
and thorough work of noise control 
engineers, notably vacuum cleaners, 
mechanical refrigerators, and garbage 
dump trucks, while a good beginning 
has been made with business machines 
of many types. It will be found that 
<iuiet has beea built-in ra^er than 
achieved through noise reduction in al¬ 





Our Galaxy Re-Measured 


Galactic Rotation Eflfects, Interstellar Absorption 
and Certain Dynamical Constants of the Galaxy 
Have Been Determined from Cepfaeid Variable Stars 
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T he most powerful method we 
have for sounding the depths of 
space depends upon variable stars 
of the Cepheid type. The remarkable 
relation between the periods and the 
real brightness of these stars, first de¬ 
tected by Miss Leavitt at Harvard, some 
30 years ago, has been fully confirmed 
by later studies 

Measured by photographic effect— 
that IS, in violet light—a star of this 
sort, with period 2y2 days, is 350 times 
as bright as the Sun. For a period of 
five days the brightness is 550, for ten 
days it is 830, 20 days, 1500, and, for a 
50-day period, 2500 times the Sun’s. If 
then we can find the period of variation 
—which IS not so hard if we have enough 
photographs to work on—we know how 
bright the star really is; and, knowing 
how bright it looks, we can calculate the 
distance 

Useful as this relation is, we are still 
in ignorance of its physical cause. We 
have very good reason to believe that 
variable stars of this type are pulsating 
—alternately expanding and contracting 
—and the theory of these changes has 
been worked out in considerable detail 
fiut this theory depends on the laws of 
gravitation and of gas-pressure. It tells 
us that a star pulsating with a given 
period must be of a certain density 
(lower for longer periods), but places 
no restriction on its size The observed 
fact that stars of a given period (and 
density) have all the same brightness, 
and hence the same size and the same 
mass, must depend in some way upon 
the manner in which heat is generated 
fiom atomic sources inside the stars 

E are pretty sure now that the heat 
IS liberated evenly at the time when 
the star is smallest, and hottest inside, 
but we do not know the details. Unless 
the internal structure of these stars is 
very queer, they cannot be hot enough 
inside to utilize the process by which 
Hethe has explained the shining of the 
mam sequence stars. We may know soon 
what else happens—m fact, promising 
suggestions liave been made by Camow 
— but we cannot be sure. 

Fortunately, we do not have to wait 
to understand the process in order to 
use the facts. Were it not for one ob¬ 
stacle, we could map out all the nearer 
portion of space, up to 1,0(X),000 light- 
years or more. But there is something 
really in our way—great clouds of thin 
haze in space which weaken the light 


of the stars behind them, and make 
them look fainter than they would other¬ 
wise appear. Many of these clouds are 
sharply defined, and show conspicuously 
against the background of the Milky 
Way—but there is an increasing weight 
of evidence that these are only dense 
portions of a vast thin fug which extends 
along the plane of the Milky Way to 



enormous distances hut only a little way 
on each side of it 

When we look at an object, such as a 
spiral nebula, which lies far oufof the 
galactic plane, our Ime of sight soon 
escapes from this dust-haze and enters 
intergalactic space, which appears to be 
almost perfectly clear. But distant ob¬ 
jects in the galactic plane are much 
diminished in brightness, even though 
there are no obvious obscuring clouds in 
front of them. 

Simple and convmcing proof of the 
existence of this absorption has recently 
come out of the admirable work which 
Dr. Joy of Mount Wilson has done in 
measuring the radial velocities of Cep¬ 
heid variables. Since these obj'ects can 
be seen at great distance^ they should 
be particularly suited for our use in 


a study of the rotation of the Galaxy. 

Our more persistent readers may re¬ 
call a discussion of this some months ago 
[December, 1937.—Ed.] of which the 
mam point may be repeated here. Sup¬ 
pose that the Milky Way is in rotation 
about a great mass of stars at its “Cen¬ 
ter” (Figure 1), and that the Sun S is 
moving in a circular orbit, at a speed 
represented by the arrow. Stars at A 
and B, ahead of it or behind it in its 
orbit, will be going at the same speed, 
and neither receding from us or ap¬ 
proaching. A star at C, nearer the cen¬ 
ter, will be moving faster—like a planet 
nearer the Sun. Its motion will be cross¬ 
wise. and Its distance will not change; 
but one at E will lie running away from 
the Sun, and receding, and one at F 
overtaking it, and approaching. Stars 
on the opposite side will be moving 
slower than the Sun. There will be no 
change of distance at D, but the Sun 
will run away from G, and catch up with 
H The net result is that stars in two 
opposite parts of the galactic circle will 
be receding and those in the intervening 
quadrants approaching. The greater 
the distance of a star from the Sun, in a 
given direction, the greater will be the 
sjieed of approach or recession: indeed, 
this will be proportional to the distance, 
until the latter becomes a considerable 
fraction of the distance to the center 
(when things get more complicated). 

T he Sun 18 not moving in a precisely 
circular orbit; but this is easily al¬ 
lowed for. For the stars in the general 
vicinity of the Sun—say 100 light-years 
—the differences from circular motion 
will average out. Hence the motion of 
the Sun, relative to the general average 
of these stars, will represent its differ¬ 
ence from motion in a circular orbit 
about the galactic center. It is fairly 
easy to find this motion, and to allow for 
It. 

Let us now return to the Cepheid 
variables. Their observed veiooitios 
must be corrected for the “solar mo- 
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tion” just described, and also for the 
motion of the surface of each star, aris¬ 
ing from its alternate expansion and con¬ 
traction. To eliminate this it is neces¬ 
sary to make many observations of each 
star, distributed at different phases of 
tlie variation, so that a curve may be 
drawn to represent the changes in ve¬ 
locity—from which a true average value 
may be derived. 

This has made Dr. Joy’s work very 
laborious, as, on the average, a dozen 
or so plates were needed for each of 
the 156 stars on his list 

When it is added that more than half 
these stars were fainter than the tenth 
magnitude, and some of them below 
the 14th, we may begin to realize what 
an enormous amount of diligent ob- 
servmg has gone into his results. 

When the normal velocities for each 
star are cleared of the effects of motion 
of the Sun relative to its neighbors, and 
plotted against the galactic longitude, 
a very marked double oscillation is 
seen (Figure 2). The plot looks rather 
lagged, which was to be expected, as 
stars at very different distonces, with 
difleient rotation-effects, have been com¬ 
bined. 

If the stars are sorted out according 
to their distances—calculated on the 
assumption that there is no absorption 
of light—It 18 found (Figure 3) that the 
nearest stars show only a small effect, 
not greatly exceeding the deviations for 
individual stars (which represent the 
differences of their motions from circu¬ 
lar orbits). For the next group, the 
amplitude is great, and for the two 
U’lnoter groups, the rotation-effect great- 
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Figure 2; VelociUes of 156 Ceph- 
elda according to galactic longitude 


ly exceeds the individual motions of the 
stars. 

No more convincing proof of the 
galactic rotation could be desired; but 
tliere are still compliontione. The aver¬ 
age distances for the four groups, cal¬ 
culated without absorption, come out 
1700, 5000, 10,400 and 20,000 light- 
years; the half-ranges of the effect are 
10. 23, 29 and 38 kilometers per sec¬ 
ond—and by no roegns proportional to 
w distances, as thf theory demands. 
The simplest expli^tian for this is 
that there is a genetic hazy absorption 
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of light such as has been described 
above. This makes the more distant 
stars look fainter and leads to an over¬ 
estimate of their distances. By “cut- 
and-try” methods—assuming variou-i 
values for this absorption, calculating 
corrected distances, and seeing whether 
the results run iii proportion to the ob¬ 
served rotation effects—Dr. Joy finds 
that a good agreement can be reached 
with an absorption of 0.85 magnitude 
per thousand parsecs, or 0'".26 in 1000 
light-years. The average distances for 
the four groups then come out 1400. 
3500, .5400 and 7500 light-years. For 
the nearer stars the effect is not great, 
hut for the last group it is very serious 
There can be little doubt that this result 
IS substantially sound, for investigations 
based on quite different data indicate 
about the same amount of absorption. 

Accepting this value, it appears that 
the depth to which we can study the 
structure of the Galaxy with the aid of 
Cepheid variables is limited. Even a 
very bright Cepheid, of period 50 days, 
would appear of the 16th magnitude at 
a distance of 20,000 light-years, and of 
the 19th at 30.000. 

O UR only hope of finding more dis¬ 
tant objects lies in the fact that the 
obscuration appears to be not uniform, 
but patchy There are dense clouds in 
places, thinner ones elsewhere, and 
nearly clear regions. The value given 
above is a sort of general average In 
heavily obscured regions we should not 
be able to see as far; and Joy notes that 
there are no Cepheids in his list at cal¬ 
culated distances greater than 4000 
light-years within 20 degrees on each 
side of the galactic center in Sagittarius, 
where the obscuration is known to be 
heavy Even here, though, there is a 
chance that there may be gaps between 
the great clouds, which provide “win¬ 
dows” through which we may see some 
much more distant objects. A careful 
detailed study, region by region, is re¬ 
quired to detect these, and promising 
results have been obtained at Harvard. 

It IS only when we look right along 
the galactic plane, flatwise through the 
absorbing haze-layer, that we get into 
so much trouble. Joy concludes that 
this layer is 1300 light-years thick. Light 
coming in at any considerable angle to 
its plane wUl not have a long enough 
path in it to be greatly weakened. This 
assumption of a uniform layer with 
sharp boundaries is again greatly over¬ 
simplified. It is almost certainly irreg¬ 
ular in thickness and thins out grad¬ 
ually. 

One thing which the Cepheid veloci¬ 
ties give accurately is the direction of 
the center of the Galaxy—of the line 
S’Center in Figure 1. This is found to 
lie in galactie longitude 325'’.3 ± 1.3 
—in very good agreement with other 
determinations. The disUnce of the 
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center is much harder to determine ac¬ 
curately, but the figure shows how it 
can be done. The point B at which a 
star would neither approach S or recede 
from It lies on the circle BSA, so that 
the single BS-Center will be less than 
90°. If we can determine it, and the 
distance SB, we can find S-Center. Us¬ 
ing the second and third of his groups of 
stars (which should give the best 
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Figure 3. Rotational curves for the 
four star groups named in the text 


values) Joy finds the distance of the 
center to he .38,000 and 24,000 light- 
years. The first value should be more 
accurate, so that he adopts 33,000 light- 
years (10,000 parsecs) which again 
agrees with the results of other observ¬ 
ers. This is so much fartlier away than 
even the remoter Cepheids that no great 
difference is made in the calculations, 
when it is token into account. (Dashed 
curves. Figure 3, show results.) 

When allowance is made for galactic 
rotation, the outstanding residual mo¬ 
tions of the Cepheids are found to be 
small—averaging only 11 kilometers 
per second. As the circular velocity 
about the galactic center is nearly 300 
kilometers per second, their orbits must 
be very nearly circular. They are very 
nearly in one plane, also, for the average 
distance from the mean plane is only 
200 light-years as against a probable 
diameter of at least 50,000. 

Only one thing prevents these results 
from being definitive and final. The 
southern Milky Way, from Carina 
through the Southern Cross and Cen- 
taurus, is below the horizon of Mount 
Wilson, so that the only spectroscopic 
observations available in this region are 
those which have been made with smaller 
telescopes in the southern hemisphere.— 
At Sea, M. V. Britannic, June 30, 1939^ 





Cuba-Key To Manganese Problem 


C UBA today holds what may be the 
most important single key to 
America’s national security m 
time of war. 

Nine years ago this wasn’t true Since 
then, American capital has developed, 
in Cuba, America’s only nearby source 
of a raw material vital to our national 
defense—a dirty looking, sooty ore of 
manganese. This ore is an absolute es¬ 
sential for the manufacture of steel, the 
metal that wins wars 

Attention in United States metallur¬ 
gical circles has been focused recently 
on our national procurement problem as 
regards manganese and other materials 
essential to industrial operation, by 
passage of the 1100,000,000 “stockpile” 
bill, signed by President Roosevelt early 
last June. This bill, aimed at reducing 
the “dangerous and costly dependence” 
of the United States upon foreign 
sources of “strategic materials,” is de¬ 
signed to encourage development of our 
domestic sources. 

American private enterprise has al¬ 
ready contributed largely to solution oi 
one aspect of the procurement problem. 
The Cuban-American Manganese Cor¬ 
poration, a subsidiary of the Freeport 
Sulphur Company, has developed in 
Cuba the world’s only plant for con¬ 
centrating manganese ore on a commer¬ 
cial scale by the flotation process— 
which means that they did something 
that metallurgists had for years con¬ 
sidered next to impossible. Direct result 
of this development was that Cuba, 
which in 1931 provided less than 1 
percent of American manganese needs, 
last year sent us over 25 percent of our 
total imports for consumption. 

T he importance of this development 
may be fully realized only when con¬ 
sidered against a background of facts 
regarding the properties of manganese, 
and the tenuousness of our foreign 
sources of supply. Manganese is not 
just one of a list of more or less essen¬ 
tial materials Of all the strategic raw 
materials, it has been rated Number 
One in importance by the War Depart¬ 
ment. Furthermore, there are many 
grades of manganese ore, and not just 
any grade will do. 

Manganese is the only material which 
can be used economically as a de-oxi¬ 
dizer and de-sulfurizer in blast-furnace 
operations at steel mills About 14 
pounds are used in making a ton of high- 
grade steel, and, without manganese, 
no steel could be manufactured econom¬ 
ically in this country. To be of use to 
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Manganese Vital in Steel Manufacture.. .We Have 
None...War Would Cut Down Imports...Cuba Now 
Supplies Some...Monientous American Achievement 

By RICHARD B. CLARKSON 


the steel industry, the manganese ore 
must be of “ferro grade”; that is, it 
must have a metallic manganese content 
of about 50 percent. 

Although deposits have been charted 
in 20 states, these are for the most part 
of such low grade in their natural state 
as to be virtually useless for steel manu¬ 
facture. Costs of concentration have for 
years been considered prohibitive. Con¬ 
centrating methods other than the flota¬ 
tion process were applied to American 
ores durmg the World War. under the 
spur of war-time necessity, but this 
work was not conducted on an important 
scale after 1918. 

Smee the war, we have depended for 
about 95 percent of our supply upon 
foreign sources, in countries that pos¬ 
sess deposits from which high-grade 
manganese is obtained at exceedingly 
low labor cost—Russia, India. Africa, 
and Brazil. Russia has for years been 
our number one supplier and, in spite 
of the Cuban development, still is. 

As long as we remain largely de¬ 
pendent upon such remote sources for 
our supplies of manganese, we face 
the probability of a drastic curtail¬ 
ment of supply with a flare-up of war 
in Europe. Such an emergency would 
almost surely result in the establish¬ 
ment of blockades at the focal points 
of trade routes serving warring nations 
—particularly in and around the Medi¬ 
terranean—through which 
pass shipments of man¬ 
ganese to the United States 
from both Russia and India. 

In the light of these facts. ^ 
the significance of the Cu- 
ban development may be . 

seen as two-fold. In the 
first place. Cube is only SK) 
miles off Key West and 
there is little possibility 
that shipments of man¬ 
ganese from this source 
could be interrupted in the 
event of war. In the second 
place, the rise of Cuba as 
an important source of so 
vital a raw material is taken 
by many as pointing the 
way to possible similar 


development of our domestic sources. 

The Cuban-American Manganese 
Corporation was formed in 1932, but 
work preparatory to its formation began 
as early as 1930, when the Freeport 
Sulphur Company instigated petro¬ 
graphic studies of ore and rock forma¬ 
tions in Cuba. This work was under¬ 
taken on samples taken from north of 
the town of Cristo in Oriente province, 
on the lower slope of the Sierra Madre 
Mountains. 

B efore 1930, many attempts had 
been made by other concerns to 
concentrate the Cuban ore, but all ex¬ 
perimenters had come to the conclusion 
that the ore bodies were too irregular 
in occurrence and too low in grade to 
coheentrate, Freeport’s preliminary in¬ 
vestigations of the ore bodies revealed 
that—in their field to the north of Cristo 
—there existed some high-grade man¬ 
ganese ore, varying in manganese con¬ 
tent between 38 percent and 50 percent. 
Most of it, however, averaged around 18 
to 20 percent—a grade far too low to 
be used by steel manufacturers. 

Previous investigators, however, had 
confined their experiments to the con¬ 
ventional gravity separation method, 
which operates on the principle that 
manganese differs in specific gravity 
from the material with which it is com- 
bmed in nature. It was discovered by 
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Freeport that insufficient difference ex¬ 
isted between the mineral and the 
“gangue" material—dirt—from which it 
was to be separated, to allow efficient con¬ 
centration. Other previously-attempted 
methods of dissolving and precipitating 
the ore were found to be either inefficient 
or prohibitively costly. 

Having cleared away the deadwood of 
old methods, the company concentrated 


verge of profitable operation. It was 
at this point in 1935, however, that the 
United States-Brazil trade pact caused 
such a drop in the domestic price of 
manganese that operations at the Cuban- 
American plant were immediately sus¬ 
pended. A program of further research 
was then projected, aimed at reduction 
of operating cOsts. The result of this 
research was installation of the only 


Manganese from Cuban ore 
pits, like the one at right, 
promises to solve a large 
part of the problem long 
•urronnding this material 
which is essential in the 
manufacture of steel. By a 
flotation process developed 

which is shown below— 
these ores are supplying an 
increasing percentage of 
our needs for manganese 
vital in steel production. 
And without steel, nations 
would perish, especially in 
wartime, from lark of guns, 
tracks, machinery, and 
other necessary equipment 




all aubsequciit effort on the develop¬ 
ment of on altogether new system—^the 
flotation method, which “washes” the 
ore free of impurities. 

The method which was finally worked 
out and is used today at the Cuban- 
American plant, is a complex one. It 
involves grinding the ore to “unlock” 
the manganese oxide from the gangue 
material; dilution (enormous quantities 
of water are used in the flotation pro¬ 
cess) ‘ use of reagents for frothing and 
floating the manganese and for slime- 
dispersing; flocculating; and sintering, 
which eliminates water from the hydrous 
oxide mineral. 

Numerous mechanical difficulties were 
mtcouhtered from<tfae beginning, but by 
februarjtk 1935, the plant was on the 


“wet process sintering kiln” used in 
the Western hemisphere. Made with 
the help of F. L. Smidth & Co.. Danish 
builders of metallurgical kilns. thi<> me¬ 
chanical device “agglomerates” the wet 
concentrate, accumulating it in easily- 
handled lumps or nodules. 

Development of the process was. foi 
all practical purposes, an American un¬ 
dertaking, since nearly all equi|mienl 
for mine and concentrating plant was 
purchased from the United States, by 
American capital. America has reaped 
and will continue to reap the benefits in 
peacetime, and may find the develop¬ 
ment to be the salvation of its steel in¬ 
dustry in time of war. 

It is probably true that special local 
terrain difficulties and special difficul¬ 
ties of transportation may preclude the 
possibility of applying to the ores of the 
United States the exact process used in 
Cuba. Nevertheless, it is possible that 
the Cuban development may serve as 
an important stimulant in implementing 
the provisions of the recently-passed 
“stockpile” bill—a major purpose of 
which IB to encourage development o( 
our domestic sources. 

This bill authorizes the exiieuditiiie 
during the next four years—of |1(X).00().- 
000 to acquire stocks of strategic law 
materials which are today obtained bv 
the United States largely from abroad. It 
provides, furthermore, that all purcliasei. 
shall be made in accordance with the 
“Buy-American” act of 19.13, which 
states that the purchasing agent may 
allow a reasonable price preferential to 
domestic producers, as opposed to for¬ 


eign producers. The practice has been to 
allow a preferential of at least 25 per¬ 
cent. With this as a stimulant, and with 
the Cuban-American development as an 
encourager, it is possible that the next 
decade may witness the development of 
a domestic manganese industry able to 
provide for at least the greater part of 
our domestic steel industry’s needs for 
this material. 

I N evaluating the Cuban development, 
and its established and potential ef¬ 
fect on the domestic economy of the 
United States, it should be remembered 
that manganese for steel is of course an 
essential ingredient of peace-time indus¬ 
trial operation. This is an age of steel 
in which we live. In the past half-cen¬ 
tury. the capacity of American steel 
furnaces has expanded over 1000 per¬ 
cent. Today, steel manufacturing is a 
$4,200,000,000 industry, third largest in 
the nation, annually paying nearly a 
billion dollars in salaries and wages to 
over 600,000 employes And, just as 
steel has grown in importance, so man¬ 
ganese imports have increased, snaring 
from about 2.50,000 tons of ore in 1930 
to over 900,000 tons in 1937 

There is a growing universal aware¬ 
ness of the importance of all raw ma¬ 
terials in pieparedness (ilaiining. The 
effective power of a nation is no longer 
determined by the extent of its terri¬ 
tory, nor by its wealth in gold, nor even 
by Its strength in armies or equipment 
in munitions, but rather by its capacity 
for continuous production of hob-nailed 
hoots and canned beans, tanks and rifles, 
ammunition and an planes. It takes 17 
men, manufactiiiing and distributing 
war materials, to keep one man on the 
fighting front. And for large scale in¬ 
dustrialization, raw material is the first 
essential. 

The implications of America's raw 
materials shortage were cogently 
summed up recently by T. M. Girdler, 
chairman of Republic Steel Corpora¬ 
tion, who said; “God grant that this 
country does not become involved in 
war, yet even if we are at peace while 
other nations arc at war, our supplies 
of imported metals might be cut off for 
long periods Down in Kentucky, buried 
in deep underground vaults, we have 
stored away a great pile of gold. The 
time might come when we would gladly 
give all of that gold foi a pile of des¬ 
perately-needed manganese . .” 

If another M-Day should dawn in 
Ameiica. Cuba will lie ready with at 
least a partial solution to the crisis; the 
plant production can be stepped up be¬ 
yond its present output. Or it may be 
that, when the emergency arrives, the 
United States will already have profiled 
from the Cuban lesson in solving metal¬ 
lurgical difficulties now holding back 
development of manganese deposits in 
the United States projier. 


Eyes That See Through Atoms* 


(In Two Parts—Part Two) 

W HEN the spectroscopist bums a 
substance in an electric arc to 
force it to emit light, the mole¬ 
cules of which it IS composed are torn 
asunder. These molecules consist, of 
course, merely of groups of atoms cling¬ 
ing together in definite patterns When 
vitamins or hormones or other such com¬ 
plex materials are studied, _ 

it is the molecules them¬ 
selves which are of interest, 
rather than their constituent 
atoms. Though such mate¬ 
rials would be destroyed if 
burned, fortunately they can 
be studied with the spectro 
scope by an entirely differ¬ 
ent method from the one 
used for detecting atoms— 
a method which leaves them 
entirely undamaged. If a 
material is at all transpar¬ 
ent, light can be sent 
through it, and waves of 
certain lengths will be ab¬ 
sorbed by its molecules 
The spectrograph can then 
be used to obtain informa¬ 
tion about the molecules by 
analyzing, not the light 
which it receives, but that 
which IS missing because 
absorbed before it enters 
the spectrograph 
Vitamin A, for example, 
has been found to absorb 
strongly any light waves 
which are slightly shorter 
than violet waves. There¬ 
fore, instead of feeding cod- 
liver oil to rats for weeks 
to discover how much vita¬ 
min A a given sample con¬ 
tains, the standard pro¬ 
cedure now 18 merely to 
send a beam of ultra-violet 
light through the oil, and 
measure with a spectograph 
the amount of light of wavelength 3280 
angstroms which is absorbed by a layer 
of oil of measured thickness. Care must 
be taken to dissolve from the cod-liver 
oil any non-vitamin material which 
might absorb light waves of the same 
length, but such offending impurities 
can easily be elimmate.d by mixing 
chemicals with the oil, which change 
them to soap. 

Analyzing a transparent or translu¬ 
cent substance by studying the light it 

* Copyright 19M. by th« Author From the book 
•Atoaw In AotloB Tho World ot Croatlvo Phyiloi/’ 
RuweU Hurrleon (Bbortly to bt publltlml 
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A portion of a typical spectrogram os used to determine the 
Vitamin-A content of cod-liver oil. Reference figures at top 
and bottom indicate wavelengths in angstroms, while the 
tier of absorption spectra shows differences in light absorp¬ 
tion for varying thicknesses of oil, os may be seen by^eboosing 
some prominent line or feature and running it downward 

absorbs is particularly convenient be¬ 
cause the material is not destroyed, and 
the method is quick, clean, simple, and 
accurate. The two questions which any 
such analysis must answer are “What 
substances are present?” and “How 
much is there of each?” Light absorp¬ 
tion measurements answer the second 
question very definitely. It is estimated 
that a layer of material only five atoms 
thick can, in many cases, be detected by 
the light it absorbs. By combining a 
microscope with a spectroscope a speck 
of vanadium only 100 atoms long by 
100 atoms broqd by five atoms thick has 


been observed Ability to 
detect such a clump of mat¬ 
ter, containing only 50,000 
atoms, weighing a billionth 
of a billionth as much as 
a dime, stamps this method 
as one of the most sensitive 
available. 

A ll life ultimately de- 
- pends on absorption of 
light, for It IS the absorp¬ 
tion of sunlight by the green 
leaves of plants which keeps 
the plant and animal worlds 
alive. Biologists have long 
used the spertroscope in 
their efforts to learn how 
the chlorophyll of green 
leaves manages to capture 
sunlight, and, with its aid, 
store in the leaf carbon 
from the air as cellulose, 
starch, and sugar. Many a 
leaf, green or brown oi yel¬ 
low, has been held before 
the slit of a spectrograph 
and had its inner structure 
plumbed with light in an 
effort to unravel the secrets 
of chlorophyll and carotin 
and other complex mole¬ 
cules on which life depends 
In the ultra-short-wave 
region of the spectrum lies 
a broad band of waves en¬ 
tirely untouched except by 
the pioneering surveys of 
spectroscopists studying the 
spectrum for its own sake. Such useful 
applications of these waves as there 
may be, and there are probably many, 
must wait until further experiments 
have been performed designed to per¬ 
fect ways of handling these delicate 
rays. No one has yet succeeded in find¬ 
ing a solid material which is transparent 
to light waves shorter than one fourth as 
long as those we call violet and longer 
than X rays, and which could be used 
for windows to allow light to enter and 
leave experimental apparatus. Thus far 
hydrogen and helium are the only mate¬ 
rials which the ultra-short light waves 
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The world’* largeM vacnum tpectrograph, at the Ma**achu*etti> Iimtilule of Tri-h- 
nology. Since air i* opaque to light wave* shorter than about 201)0 angstroms, 
all air must be pumped from the light source, the speitrograpli, and the ruiiiero 
if such ray* are to l>e photographed Note vacuum pump and njUc nt rear 


have been found able to penetrate, and 
though windows have been made of such 
tenuous gases, it is something of a trick 
to do this. 

In the realm of the still shorter 
X rays—waves similar to light, but less 
than oiie thousandth as long—almost all 
matter becomes relatively transparent. 
Windows of many types are thus avail¬ 
able, but the technic of handling X rays 
is still very crude; we have no lenses to 
bend them, no mirrors to reflect them, 
no microscopes to sec with them. In 
spile of these lacks, two powerful 
methods of using X rays have been dis¬ 
covered. The first IS to take ordinary 
shadow pictures with them, such as have 
revolutionized medicine and surgery 
during the past 40 years. The second 
IS to send the X rays through a special 
type of spectrograph 

Revealing as is the glimpse through 
flesh or metal which an X-ray shadow 
picture gives, it is crude compared with 
that obtained by means of a spectro¬ 
graph. Then the glimpse is into the 
very atoms of matter themselves—even 
farther into the hearts of these atoms 
than IS possible with an ordinary 
spectrograph 

I N 1912 Dr Max von Laue had the 
brilliant idea that a crystal, such as 
rocksalt or diamond, might separate 
X rays into beams of similar wavelength 
much as an ordinary diffraction giating 
separates light into its colors The 
diffraction grating consists of thou¬ 
sands of parallel lines tiaced on 
a mirror; the cry.stal, argued von Laue. 
consists of millions of parallel lines of 
atoms, very close together, and perhaps 
these closely spaced lines are just what 
IS needed to sort out the short-waved 
X rays. Experiments carried out at 
von Laue's suggestion showed that his 
idea was a good one. When a narrow 
beam of X rays was sent through u 
crystal, bright and dark spots appeared 
on a photographic film held behind the 
crystal, and the positions of these were 
found to depend on the different wave¬ 
lengths in the X-ray beam, and on the 
arrangement of the atoms in the crystal. 
Sir William Bragg and Professor W. L. 
Bragg soon were able to arrange the 
crystal in a spectrograph so that clear, 
sharp, spectrum lines were obtained 
with X rays, entirely similar to those 
produced when visible or ultra-violet 
light is sent through an ordinary 
spectrograph. 

If X rays are sent through a piece of 
metal, the small crystals of which it is 
composed can be studied with the X-ray 
spectrograph. This use of X rays has 
particular application in the heat treat¬ 
ment of steel. In one foundry it had 
always been found necessary to keep cer¬ 
tain metal parts for six hours in a fur¬ 
nace at high temperature, to bring them 
to the proper strength and hardness. 
Then the arrangement of crystals in the 


metal was studied, and the realinement 
of the atoms and crystals during heat 
treatment was followed with an X-ray 
spectrograph. As a result it became pos¬ 
sible to work out theoretically a special 
short course of treatment lasting only 
half an hour, and on trial this proved to 
give better results than the longer treat¬ 
ment. at one fifth the cost. 

Pieces of metal which undergo great 
stress, like an plane propellers, usually 
show changes in their internal structure 
a considerable time before they are 
leady to break Projiellers are almost 
always X rayed by the shadow method, 
to discover internal flaws, but they 
.should also be studied from time to time 
with the X-ray sjieclroscope to insure 
that then atoms show no signs of want¬ 
ing to let go of each other. 

How well a piece of cloth will wear 
depends on the quality of the fibers of 
which it is woven, and how strong and 
flexible these fibers will be depends 
greatly on the character of the molecule.s 
of which they are composed. The X-ray 
spectrograph can be used to look right 
down through the fiber structure directly 
into the arrangement of atoms in these 
molecules, and sometimes shows that 
improved arrangements of atoms would 
make better molecules, hence sturdier 
fibers, hence stronger cloth. 

In cotton, wool, and asbestos fibers 
the molecules are found to consist of 
long strings of atoms lying side by side; 
here are substances respectively of vege¬ 
table, animal, and mineral origin which 
are similar in molecular and in outer 
form. Mica is composed of molecules 
which form broad fiat crystalline plates 
arranged in layers which are held 
together so loosely that they can be split 
apart without difficulty. In diamond, on 
the other hand, carbon atoms hold 


strongly to each other in lliree dimen¬ 
sions to form crystals which cannot be 
torn or split, and hence produce the 
hardest substance known But change 
the arrangement of these diamond 
atoms ever so little and groups of them 
begin to slip apart, the crystal structure 
changes, and instead of the hard, abra¬ 
sive diamond, we have graphite, one of 
the softest and most slippery solids 

I F a piece of rubber is held between 
an X-ray tube and an X-ray spectro¬ 
graph, the spectrum shows that .so long 
as the rubber remains unstretched the 
molecules m it are arranged helter-skel¬ 
ter with no semblance of order. 
But when the rubber is stretched, long 
chains of molecules appear, which con¬ 
tract and expand like coiled springs. 
The unusual ability of rubber to stretch 
and then return to its original shape can 
be traced directly to the molecules of 
which it is composed. 

About lubrication the X-ray spectre- 
graph gives important information, for 
It allows that greases and oils contain 
long molecules which slide over one 
another in layers. 

The physicist has been able to con¬ 
tribute the telephone, the radio, the mo¬ 
tion picture, television, and a dozen 
other adjuncts of civilization, only by 
using the powerful tools with which he 
has armed himself for the investigation 
of nature. Among these tools the spec¬ 
trograph is outstanding, ever ready to 
yield new information on the structures 
of atoms, on the arrangements of the 
molecules which these atoms form, on 
the multitudes of substances which can 
be produced from these molecules, and 
hence on many of the activities of men^ 
machines, and material universes. 



Two Elements For One 


The Most Important Scientific Discovery of the 
Present Year is also the Biggest Explosion in 
Atomic History ... Splitting the Uranium Atom 

By JE4N HARRINGTON 


T he Fifth Washington Conference 
on Theoretical Physics was sitting 
in solemn conclave when the news 
broke. Professor Nils Bohr of Prince¬ 
ton and Professor Enrico Fermi of Co¬ 
lumbia rose to open the meeting with 
an account of some research going on 
in a Berlin laboratory 
Professors Bohr and Fermi are Nobel 
Prise winners both, and their names are 
as well known to scientists as Tosca- 
ninni's is to music lovers. The Confer¬ 
ence therefore expected something extra 
special. They weren’t disappointed. 

It was January 26,1939. A few weeks 
before, at the Kaiser Wilhelm Institute 
in Berlin, Dr Otto Hahn, a distinguished 
German physicist, had obtained an ut¬ 
terly unexpected result from some more 
or less routine experiments. Following 
the original example of Professor Fermi. 
Dr. Hahn and his co-worker. F Strass 
mann. had for many months been bom¬ 
barding uranium with neutrons and 
studying the debris left by this atomic 
warfare. 

It would not have surprised them at 
all to find radium as one of the products. 
In fact, they had done so before, or 
thought they had Radium and uranium 
are near neighbors in the table of ele¬ 
ments, and it is nothing new for scien¬ 
tists to transform one element into an¬ 
other close to It in weight and electric 
charge. 

But It was news, and big news, to dis¬ 
cover barium among the debris— 
barium, which is only a little more than 
half as heavy as uranium It meant 
that the neutron bullets had succeeded 
not merely in knocking a few chips off 
the old block, but in blowing the whole 
atom asunder with a terrific explosion. 

The theoretical and practical import 
of Hahn’s discovery may not be imme¬ 
diately obvious to the laymen. The ar¬ 
ticle will attempt to interpret its sig¬ 
nificance in later paragraphs. But on 
the scientists, the news had the same 
effect as the tidings Of gold m California 
had on the Forty-niners. They flew to 
their laboratories to find the treasure for 
theitasOlVes. 

A few insiders had already jumped 
the gun ahead of the Conference and of 
the rest who learned of the discovery 
through the newspapers. In Copenha¬ 
gen, Dr 0. R. Frisch and Professor Lise 
Meitner, who had previously worked 
with Hahn on the same problem, had 
verified his results ten days earlier. A 
group of Columbia University physicists, 
including Fermi, independently thought 
up and carried out a similar experiment 


by January 25, the day before the Con¬ 
ference. By the time the meeting wound 
up its affairs January 28. three more 
laboratories—at the Carnegie Institu¬ 
tion of Washington, Johns Hopkins, and 
the University of California—joined the 
chorus of confirmation. In a word, Hahn 
was right. Uranium, and thorium, too 
I thorium is also among the heaviest ele¬ 
ments). had been split in two by neu¬ 
tron bombardment 

T he phenomenon was quickly dubbed 
“nuclear fission,” and in the months 
ensuing since its discovery, nuclear fis¬ 
sion has grabbed the spotlight from the 
“heavy electron” sensation of 1937-8 
Dozens of the world’s top-flight physi¬ 
cists have been busy as bees, roaming 
the clover of a new field of research. 

The first task of the investigators was 
to get a picture of what had happened. 
Dr. Frisch and Miss Meitner promptly 
supplied a pretty good one. 

lite nucleus of an element, they point¬ 
ed out, is now thought of as an aggrega¬ 
tion of protons and neutrons packed to¬ 
gether into an inconceivably small 
space. The number of protons, or units 
of positive electric charge, accounts for 
the chemical behavior of the element. 
Neutrons are units of weight and have 
no charge. Together the neutrons and 
protons make up the mass of the nucleus. 

The simplest nucleus is the single pro¬ 
ton belonging to the lightest element, 
hydrogen. Going up the atomic scale, 
adding one proton and a varying num¬ 
ber of neutrons for each successive ele¬ 
ment, we arrive at lest at uranium. This 
heaviest of elements is invariably char¬ 
acterized by its 92 protons; in its com¬ 
monest form it contains 146 neutrons as 
well, giving it a total weight of 238. 
Two other forms, weighing 235 and 234, 
also occur in small quantities. These 
are called the three natural isotopes of 
uranium, and are distinguished by the 
shorthand symbols U%', U^, and U^. 

Now all the known elements heavier 
than mercury—that is, thallium, lead, 
bismuth, polonium, radon, radium, ac¬ 
tinium, thorium, protactinium, and ura¬ 
nium—Jiave isotopes that are naturaUy 
radioactive. Their nuclei are so com¬ 


plicated that occasionally one will spon¬ 
taneously simplify itself by shooting off 
a particle. 

We can picture the process nicely if 
we imagine for a moment that the radio¬ 
active nucleus is like a drop of water, 
composed of many molecules. One of 
the molecules near the surface somehow 
acquires a little more energy than its 
fellows and evaporates. 

The stage is now set to return to Dr 
Frisch and Miss Meitner, whom we left 
some paragraphs ago. Their conception 
of the nuclear fission process continues 
the analogy of the drop of water. Sup¬ 
pose the HjO molecules are violently 
agitated by a source of energy outside 
the drop. Instead of evaporating gradu¬ 
ally, the drop splits in two. Similarly, a 
uranium nucleus, stimulated by the im¬ 
pact of a neutron bullet, may divide into 
two smaller nuclei of roughly equal size. 

These fragments are in themselves 
unstable, and quickly disintegrate to 
form still other nuclei. In fact, a whole 
series of transmutations generally fol¬ 
lows the fission of uranium or thorium. 
Since Hahn first found barium among 
the products, he and other investigators 
have identified antimony, tellurium, 
iodine, xenon, caesium, and lanthanum 
in one group; bromine, krypton, rubi¬ 
dium, strontium, and yttrium in another, 
with many possible additions. 

The explanation is simple enough. 
The original fragments contain too 
many neutrons in relation to their pro¬ 
ton content, and must get rid of them 
to achieve a stable form. One of two 
things happens. The nucleus may sim¬ 
ply expel a whole neutron, reducing its 
weight by a unit. Or one of the neutrons 
may be converted into a proton plus a 
negative electron inside the nucleus, 
which promptly ejects the electron. In 
the latter case, the nucleus remains ap¬ 
proximately the same weight but ac¬ 
quires an additional positive charge, 
thus becoming a chei^cally different 
element. Experimenu have proved that 
both these types of disintegration actual¬ 
ly do take place. 

No one knows yet whether the same 
two original products are always fotmad 
when uranium divides, or what they are. 
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But if one of the fragments is barium, 
with 56 protons, the other must have 
92 minus 56, or 36, protons, which would 
make it an isotope of the gas krypton. 

If the barium tries to stabilize itself 
by eipitting an electron, it becomes a 
lanthanum isotope, which may in turn 
convert itself into cerium by electron 
emission. The krypton also disinte¬ 
grates in the same way, successively be¬ 
coming rubidium, stron¬ 
tium, and perhaps yttrium 
and zirconium. We can 
show these chain reactions 
by a formula where the sub¬ 
scripts represent the num¬ 
ber of protons of the prod- 


studied their chemical properties they 
found inexplicable variations. Last No¬ 
vember, just a few weeks before Dr. 
Hahn stumbled on the real secret, he 
announced that he had found at least 16 
different kinds of nuclei resulting from 
neutron bombardment of uranium. Some 
of them, indeed, behaved chemically like 
barium, lanthanum, and other light ele¬ 
ments, but they were thought to be iso¬ 


Kr3„-s R 


:7-*Ce„ 

Sr„- 


* Zr^„ 

Again, if the two original 
fragments are strontium 
and xenon instead of barium 
and krypton, we may have 
the following chain reac- 


Ba^a-* La„ 


Sr.a-sY,,- 
Xe„-*C8„ 

■* 

In a discovery like this in 
the realm of pure science, 
it is always easier to see 
the theoretical importance 
than to find a practical ap¬ 
plication. The fission of 
uranium has provided a 
field day for the physicists 
who like to take atoms apart 
and find out what makes 
them tick. It adds a new 
chapter to their knowledge 
of the nucleus—the forces 
that hold it together, the 
collective behavior of its 
constituent parts, its reac¬ 
tion “under fire," its des¬ 
tiny. 



Three of the reactions that are possible when 
bombarded by neutrons. Each horisontal line represents s 
chemical element containing the indicated nnmber of protons, 
A represents the formation of transuraninm. B shows the 
split of nraninm into barinm and krypton, with the chain 
reaction that follows it. C represents the division into xenon 
and strontinm followed by its own subsequent chain reaction 


of the balance. But our imaginations 
are immediately seized by the terrific 
amount of energy liberated when a sin¬ 
gle uranium nucleus explodes. The two 
fragments fly apart activated by some 
200 ,000,000 electron volts—a total far 
greater than that associated with any 
other atomic phenomenon except cosmic 
rays. 

The tabloids love to write of blowing 
up the world with a gram 
of matter, and it’s not such 
a sensational idea as one 
might think. Even a tiny 
mass has an enormous po¬ 
tential of energy if it could 
but be freed. It is just such 
a conversion of mass into 
energy that speeds the fis¬ 
sion fragments on their way. 

The weight of any nu¬ 
cleus is never quite equal to 
the sum of its individual 
protons and neutrons. A 
small proportion of their 
mass, called the “packing 
fraction” or “mass defect,” 
IB somehow transformed into 
the force that holds the nu¬ 
cleus together. Otherwise 
the positively charged pro¬ 
tons would all repel each 
other and scatter in every 
direction. 

The packing fraction for 
uranium is, because of its 
large number of particles, 
greater than that for the 
simpler elements into which 
It divides. This difference 
in energy is released with 
the two fission fragmenU. 


In addition, it clears up a mystery of 
long standing, dealing with elements 
heavier than uranium. When, in 1934, 
Fermi began his experiments with 
uranium, he soon found that negative 
electrons were always emitted under 
neutron bombardment. We know now 
that they are usually the products of 
the chain reactions just described; but 
at that time nuclear fission was not even 
dreamed of. Fermi naturally concluded 
that the uranium nucleus captured the 
neutron, converted it into a proton, and 
expelled an electron. 

Here, then, was a supposedly new 
element with 93 protons, unknown to na- 
turt. Moreover, this new element seemed 
to omit another electron to form an¬ 
other now neucleus of 94 protons. Those 
were called “transuranic” elements, and 
up until lately they were a headache to 
the numerous investigators who worked 
on them. ThCflatter kept finding more 
u>d more transuranies; and when they 


topes or isomers of heavier elements 
such as radium. (Isomers are nuclei hav¬ 
ing the same total weight but different 
chemical properties. Isotopes have the 
same proton content but varying total 
weights.) 

\^en the announcement of nuclear 
fission came, it was immediately realized 
that the electrons were not in general 
emitted by the uranium nucleus itself 
but by its lighter fragments. The 
mystery of “transuranic elements” 
was practically solved. It does seem, 
however, that a neutron bullet oc¬ 
casionally fails to give its target 
quite enough energy to divide; the ura¬ 
nium isotope disintegrates by electron 
emission and really does form a new 
element with 93 protons. But one such 
problem child is far better than 16. 

So much for the theoretical signifi¬ 
cance of nuclear fission, far-reaching 
though it is. It is pretty hard to amass 
as much weight on the practical side 


O F course, 200,000,000 
volts is an astounding 
energy compared with the 
size of the bodies which 
possess it. But for practical 
purposes It is absurdly small, amounting 
only to about three ten thousandths of an 
erg. In more everyday terms, it would 
take 25,000 billion fissions per second to 
produce one horsepower—figures which 
dwarf even the national budget. The 
very best a laboratory con do so far is 
produce a few hundreds per second. 

If atom smashing could be made more 
efficient, power production by means of 
nuclear fission would not be beyond the 
realms of possibility. But under present 
conditions, the process is as inefficient 
as removing the sand from a beach a 
grain at a time. Or, more graphically, 
it is like shooting with buckshot at a 
netwood of beads strung yards apart. 
The size of the target is comparable with 
the size of ^e projectile, the empty 
space between targeU is enormous com¬ 
pared with the diameter of either, the 
stream of bullets cannot be well con- 
uoUed or aimed, and therefore it is 
much more probable that a neutron pro- 
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jeetile will fly part a uranium nucleus 
than to score a direct hit and be cap¬ 
tured. In fact the chances are thou^ 
sands to one against fission taking place. 

Neutrons have proved themselves 
more efiBcient atom-busters, however, 
than other projectiles like protons or 
alpha particles, which are positively 
charged and hence repelled by the posi¬ 
tive nuclei. To get a stream of neutrons, 
a preliminary bombardment must take 
place. One common method employs 
the radioactive gas radon, which spon¬ 
taneously emits alpha particles (helium 
nuclei with double charge and mass 
(our). The alpha particles are allowed 
to fall on a sheet of beryllium, where 
they join with the beryllium nuclei to 
form carbon plus neutrons. The reac¬ 
tion IS shown by the formula. 

BeJ-f HeJ-* -f ni 

where the superscripts are the atomic 
weights and the subscripts the charge. 

The stream of positive particles from 
the cyclotron may also be used to bom¬ 
bard beryllium and thus produce neu¬ 
trons. The high energy and great num¬ 
ber of cyclotron particles make them 
more efficient neutron makers than the 
natural radio-alpha particles 

Once created, the neutron beam is di¬ 
rected against a uranium target The 
products are studied in various ways. 
If the investigators want to find the en¬ 
ergy of the fragments, the target is 
placed in an ionization chamber, filled 
with a gas at low pressure The frag¬ 
ments rip through the gas atoms, dis¬ 
rupting their outer electron structure 
to form ions. The gas inn.s are drawn 
to a wire where they constitute a tiny 
electric current, and the magnitude of 
this current gives a clue to the energy 
of the fission products. 

If the experimenters want the range 
of the particles—that is, the distance 
they travel before their kinetic energy 
IS all used up—they may choose a Wil¬ 
son cloud chamber which automatically 
photographs the track of ions the nuc¬ 
leus leaves behind it. 

If they want to know the number of 
fissions occurring in a given time, they 
have an electric counter at their com¬ 
mand, based on the same principle as 
the ionization chamber. A modification 
of the same instrument is used to look 
for electrons or neutrons emitted in the 
fission process or in the chain reactions 
that follow. 

The problem of identifying the prod¬ 
ucts 18 a somewhat different one, and is 
comiilicated by the large number of 
elements which may be formed. Here 
the debris is collected on a sheet of 
Cellophane or paper placed close to the 
uranium target. Each variety of isotope 
on the sheet has a definite rate of dis¬ 
integration—It may be anywhere from 
a fraction of a second to several days— 
and this time is characteristic of the 
element to which the isotope belongs. 
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To measure this period of decay, the 
collecting paper is placed near on elec¬ 
tric counter. If the activity of one prod¬ 
uct decays to half iU original value in 
87 minutes, for example, that product 
is immediately known as an isotope of 
barium, Ba , which is known from 
other experiments to have a character¬ 
istic “half life” of 87 minutes. The dif¬ 
ficulty of this method of identification 
is, of course, in separating the half-lives 
when two or more elements are decaying 



Stereoscopic cloud chamber photo¬ 
graph showing tracks of two heavy 
fragments recoiling in opposite di¬ 
rections from a uranium nucleus 
struck by a neutron. The uranium 
is on a collodion film tone of the 
broad, bright horizontal lines). The 
fragment tracks are fainter and 
nearly vertical. The fork near the 
lower end of the track resulted from 
a coUision of one fragment with a 
gas atom in the cloud chamber. The 
double picture is obtained by pho- 
tographing the chamber simulta¬ 
neously from two points of view, to 
get three-dimensional perspective. 
Photographed by Corson andThorn- 
ton at the University of California 

together, and also m classifying a half- 
life belonging to an isotope pieviouslv 
unknown. 

Another method of studying the prod¬ 
ucts is to perform the experiment under 
water, then analyze the water chemi¬ 
cally. Suppose we suspect that a few 
nuclei of radioactive lanthanum are pres¬ 
ent. This is too small a quantity to 
separate directly. But if a larger amount 
of a stable lanthanum compound is 
added to the water, both stable and un¬ 
stable lanthanum atoms can be pre¬ 
cipitated out. If this precipitate is then 
shown to be radioactive, we have proved 
our suspicion was correct. Similarly 
the water can be tested for radioactive 
barium by adding a stable barium com¬ 
pound, and BO on. 

S TILL a third attack on the problem of 
identification has been made by 
Philip Abelson at the University of Cali¬ 
fornia. He had been studymg the natural 
X rays from the supposed “transuranic 
elements”; and put on the right track by 
the discovery of nuclear fission, he 
quickly showed that these X rays had 
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wavelengths characteristic of iodine and 
tellurium. 

Research along all these lines is pro¬ 
ceeding at breakneck speed. Experi¬ 
ments similar to those with uranium 
have been performed on thorium 
(Th ) with similar results, except 
that only fast neutrons are effective in 
splitting the thorium nucleus, while 
both fast and slow work well on ura¬ 
nium. Other heavy elements, such as 
gold and tungsten, show some slight 
tendency to undergo fission 

Fermi and others have been trying to 
determine which of the three uranium 
isotopes are involved, and how the proc¬ 
ess is related to the speed of the neutron 
projectiles. Duke University scientists 
are investigating gamma radiations con¬ 
nected with fission, and the University of 
California is piling up data in all 
branches of the research. Bohr at 
Princeton. Solomon in Paris, and many 
anothci are concerning themselves 
chiefly with theory. 

Irene Curie and P. Savitch, who were 
responsible for much of the ground work 
enabling Hahn to identify the products 
of his fission experiments, have been 
parrying on the classification work in 
Paris. Joliot. as well as groups of phy¬ 
sicists at Columbia, the Carnegie In¬ 
stitution, and Cambridge University, 
liave concentrated on the study of sec¬ 
ondary neutrons emitted at the moment 
of fission and in later reactions. 

The latter problem brmgs up an in¬ 
teresting and rather disturbing aspect 
of the case. These secondary neutrons 
constitute a fresh supply of “bullets” to 
produce new fissions. Thus we are faced 
with a vicious circle, with one explosion 
setting off another, and energy being con- 
tiniiously and cumulatively released. It 
IS probable that a sufficiently large mass 
of uranium would be explosive if its 
atoms once got well started dividing. 
As a matter of fact, the scientists arc 
pretty nervous over the dangerous forces 
they are unleashing, and are hurriedly 
devising means to control them. 

It may or may not be significant that, 
since early spring, no accounts of re¬ 
search on nuclear fission have been 
heard from Germany—not even from dis¬ 
coverer Hahn. It is not unlikely that the 
German government, spotting a poten¬ 
tially powerful weapon of war, has im- 
jiosed military secrecy on all recent Ger¬ 
man investigations. A large concentra¬ 
tion of isotope 235, subjected to neutron 
bombardment, might conceivably blow 
up all London or Pans. 

It has been impossible, even in this 
long article, to mention all the thousand 
aspects of this fascinating phenomenon, 
or name many of the able contributors 
to the sum of information amassed since 
last January. But the fact remains that 
nuclear fission is the most important 
scientific discovery of the year, and hold* 
who knows what promise for the future. 



Preserved in Plastics 


T wo methods of preserving indefi¬ 
nitely in their naturai coiors sueli 
agricultural specimens as leaves 
flowers, fruits, seeds, insects, and otliei 


biological material have been developed 
by chemists of the United .States Deiiait 
ment of Agriculture. The processes, 
while supplementing each other, have 
different fields of application—one for 
dried and the other for fresh material 


In the method studied by Dr Charles 
E Sando, specimens are suspended and 
embedded in methacrylate, a crystal- 
clear plastic In this process, the speci¬ 
mens must he dehydrated to pi event 
moisture from clouding the glass-Iike 
plastic material They may be an-dried 
nr dehydrated by use of alcohol or ether 
Grains or seeds, insects, or anything 
that does not lose its color or shape with 
drying, may be preseryed by tins 
method. Once the plastic sets, it can 
he machined and polished so that the 
specimen may he viewed fiom any angle 
without distortion. 




The other method, developed by C. R 
Fessenden, is a chemical process for 
treating fresh plant material in such a 
way as to toughen the tissues and set 
the natural color. The natural beauty 
of flowers, or the exact appearance of 
eitlier healthy or diseased leaves, can be 
preserved by immersion in specially 
formulated water-removing syrups. Each 
plant species requires an individual 
treatment which has to be worked out 
from seven general types of formulas 
Specimens preserved by this new 




The curing completed, the 
specimen loses its temporary 
film covering and is mounted 
on a glass plate in o water- 
resistant, resinous compound. 
A cellulose acetate film (at 
right) is then placed over it 
for protection. It is finally 
added to the collection (at 
left) which is being kept for 
observation to determine keep¬ 
ing qualities of the specimens. 
If they keep well, the process 
will prove very valuable as a 
means of making records for 
study, research, and exhibition 



method are sealed between sheets of cel¬ 
lulose film. 

Due to the expected permanence of 
specimens preserved by either method, 
excellent records of both healthy and 
abnormal plants and insects may bo 
made available for research and study. 

Although numerous specimens have 
been prepare^ by both methods, there 
are a number of difficulties to be over¬ 
come before the final methods can be 
released for general use. 
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High Blood Riessure 


Various are the Possible Causes of this III, but 
Worry and Nervous Excitement Probably are Large 
Factors...Calm Rest tbe Best Cure...Loaf, Loaf, Loaf 

By T. SWANN HARDING 


W HEN Sir Marc Armand Buffer 
made hia medical atudy of ancient 
mummiea found in Nubia he re¬ 
ported that many of these worthies had 
suffered from hardening of the arteries. 
Dr. R. H. Hoffman, commenting on this 
in hie “Struggle for Health,” said it was 
natural to assume that the ancient 
Nubians had high blood pressure. 

Yet, he observed, they did not smoke. 
Supposedly they did not drink hard 
liquor, overeat meat, take too much or 
too little exercise. They did not live 
the hurried, bustling, frenzied life of 
modem times. Syphilis was presumably 
then unknown also. Yet many modern 
doctors believe these things cause high 
blood pressure and hardening of the 
arteries. 

In the Archives of Internal Medicine 
for July, 1930, you will find an interest¬ 
ing study by Drs. Walter C. Alvarez 
and L. L. Stanley of 6000 prisoners and 
400 prison guards. The guards had 
higher blood pressure than the prisoners. 
The prisoners were both more calm and 
less obese than the guards. Possibly 
nervous excitement entered the picture 
here. The guards’ blood pressure was 
taken when they came to apply for the 
job, presumably somewhat excited. The 
prisoners, unworried and calm, would 
tend to have lower blood pressure. 

It was found also that the blood- 
pressure level did not rise with age. 
It was affected little if any by habits 
of dissipation, by the use of tobacco, 
alcohol, or drugs, or by venereal infec¬ 
tion, Cool weather slightly raised the 
blood pressure. To a considerable ex¬ 
tent high blood pressure appeared to 
be a matter of heredity and “nerves.” 
Even the impassive Chinese usually de¬ 
velops higher blood pressure when he 
comes to bustling America. 

B ut what is “high” blood pressure? 

What might be high for me might, 
all things considered, be normal for you. 
In 1928 Dr. Herman 0. Mosenthal de¬ 
clared it was quite difficult to distin¬ 
guish between normal and high blood 
pressure by making a single test. The 
patient must rest and be under close 
observation for some time. 

There are several types of high blood 
pressure (hypertension) too, some mild 
and almost harmless, others not so harm¬ 
less. Patients with a benign type of the 
ill return to normal blood pressure after 
a little rest. 

Dr. Mosenthal, mentioned above, also 
tells of curing one woman’s high blood 
pressure (at least for the time) by pre¬ 


scribing freedom from community com¬ 
mittee work. This was after she had 
unsuccessfully taken two sanitarium rest 
cures and a prolonged trip South, and 
had had a major surgical operation 
The relationship that should exist be¬ 
tween blood pressure and age, contrary 
to much lay opinion, remains unsettled. 
Dr. Temple Gray told the British Hun¬ 
terian Society in 1929 that the expres- 



Apprehension when the blood pres¬ 
sure is tsken may actually cause 
the pressure to rise abnormally 


sion, “A man is as old as his arteries,” 
had done more harm than any other 
medical statement. He said some people 
attain advanced age with their arteries 
in seemingly hopeless condition; others 
die young with apparently healthy 
arteries. He claimed to have seen per¬ 
sons in apparent health with extremely 
high blood pressures. Other doctors say 
women can withstand such hypertension 
well but never men. 

Some physicians speak of a “low- 
blood-pressure type.” It consists of ar¬ 
tistic persons v^o suffer from lassitude 
and an inability to do intellectual work. 
They come to doctors much earlier than 
the high-blood-pressure type. 

Others speak of raci^ high blood 
pressure and admonish us to adopt a 
vegetarian diet because the Chinese and 
the East Indians have low blood pres¬ 
sures. But die Eskimos also have rela¬ 
tively low blood pressure and no undue 


affliction with kidney trouble, yet they 
eat only meat. What part does diet play 
in producing high blood pressure? 

Dr. Mosenthal and his associates re¬ 
ported upon extensive studies of appli¬ 
cants for insurance in The Journal of 
the American Medical Association for 
April 3,1937. They wrote: “People with 
hypertension do not habitually eat more 
protein or more salt than normal per¬ 
sons. There is no evidence to show that 
a low protein diet followed by a hyper¬ 
tensive patient, will materially reduce 
the blood pressure provided there is no 
anemia.” 

OMEN, It was found, tend to adopt 
diets containing much less protein 
than those the men eat, but blood pres¬ 
sures do not follow this trend. Neither 
the salt nor the fluid intake affect the 
blood pressure. Alvarez has shown in 
his studies also that, though women are 
as a whole more prone to constipation 
than men, men have higher blood pres¬ 
sure. In general, constipation and low 
blood pressure go together. 

There is, then, no average normal 
blood pressure for persons of a certain 
age or weight. Elach individual must be 
considered as an individual. The ques¬ 
tion is: Is this specific blood pressure 
high for this particular individual at 
this time? 

In on editorial review for the Journal 
of Nutrition, in July, 1932, Dr. Fritz 
Bischoff pretty thoroughly showed that 
there is no evidence that diet has any¬ 
thing directly to do with kidney and 
lilood vessel changes. Why, then, do 
high-blood-pressure sufferers go on 
diets? Thirty-odd years ago, when high 
blood pressure was discovered, It was 
thought to be due to the kidney disease 
called nephritis and to the loss of elas¬ 
ticity in the arterial walls called arterio¬ 
sclerosis. These ideas continue to hong 
over, though it is now known that pri¬ 
mary kidney disease is rare and arterial 
hardening usually moderate. The diet¬ 
ary restrictions came in with these old 
ideas. Time has proved most of them to 
be silly and unnecessary. Even restric¬ 
tions against exercise have been re¬ 
moved, provided the exercise be in mod- 
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eration. Above all, the sufferers must 
avoid stress and strain, for it has re¬ 
peatedly been shown that, in some, a 
little rest lowers blood pressures almost 
miraculously. 

S^lt is often denied high-blood-pres- 
sure sufferers, perhaps for insufficient 
reason. The best medical authorities now 
agree that, within ordinary limitations, 
the salt intake does not affect blood 
pressure. Prolonged investigation of 11 
patients was published in Archive! of 
Internal Medicine for October, 1929, for 
example. Sometimes these people got 
as much as an ounce of salt a day, some¬ 
times only a fifteenth of an ounce or so. 
This was done after an initial period of 
rest in bed on a good diet for from ten 
days to two weeks. Occasionally salt 
was injected into the veins of the sub¬ 
jects in considerable quantity, but their 
blood pressures remained unaffected. 

Low-protein diets came in with the 
theory that kidney disease and high 
blood pressure were related. Today, the 
very assumption that long-continued ex¬ 
cretion of the digestive end-products of 
excess meat consumed will irreparably 
injure the kidneys, is questioned More 
over, even sufferers from degenerative 
kidney disease must have a minimum of 
protein or they will start to digest their 
own tissues. If high blood pressure is 
uncomplicated by such kidney degen¬ 
eration the meat tabu seems unwar¬ 
ranted The diet has been proved to 
have very little to do with directly caus¬ 
ing kidney, heart, and blood-vessel ail¬ 
ments. 

W HAT about other conditions asso¬ 
ciated in the popular mind with 
high blood pressure? Constipation 
often accompanies low blood pressure. 
Obesity tends to promote high blood 
pressure and is bad for its sufferers. 

The death rate of those who suffer 
from high blood pressure in acute forms 
is very high. These deaths occur from 
three general causes, heart failure or 
cerebral degeneration being commonest, 
some form of kidney failure more rare 
However, the death rate of those with 
only moderately high blood pressure is 
about that of normals. 

There is a tendency for nervous 
people and neurotics to have hyperten¬ 
sion. Acute infections and intestinal 
auto-intoxication—assuming the latter 
exists, which those who appear to know 
most now deny—do not seem to increase 
the blood pressure. 

Thus, in The Jot^rntd of Ae American 
Medical Aesociation, ^ptember 20, 
19d0, we find a doctor claiming to have 
gotten excellent results on 200 patients 
by usind'bismuth subnitrate. But in the 
same journal for February 13,1932, Dr. 
David Ayman reported his complete in¬ 
ability to get p^tive resulu by pre¬ 
scribing thik.dnig for from three to nine 
months in treating 15 high-blood-pres¬ 



Tradltionally, metropolitan life with the slrennous excitement of its stock 
exchanges and intensive life conduces to high blood pressure bnt a comparable 
degree of nervous tension can be and often is developed (for reason) on the farm 


sure patients. Indeed, Dr. Ayman began 
to think that this drug and perhaps all 
others used in high blood pressure had 
only the effect of suggestion. In spite 
of tlie treatment used, the investigator 
always claimed to produce partial or 
complete relief from the annoying symp¬ 
toms of high blood pressure. Moderate 
or marked drop m the pressure was al¬ 
ways said to follow. Yet the sympto¬ 
matic relief was often out of all propor¬ 
tion to the fall in blood pressure, while 
the blood pressure often fell without 
relief of the patient's symptoms. 

The various investigators had used a 
wide variety of rest cures, low-salt diets, 
low-protein diets, and regimens, as well 
as treatments with heat, the application 
of radium to the skull, watermelon ex¬ 
tract, and all standard drugs used in 
hypertension. Complete failure was sel¬ 
dom or never reported. Yet there was 
no cure for high blood pressure' So 
Dr. Ayman decided to try on 40 unse¬ 
lected sufferers from high blood pressure 
a treatment that he was sure could not 
only not aid them but would lack all 
effect He used a few drops of dilute 
hydrochloric acid in water. This at least 
tasted like a drug and it was enthusias¬ 
tically recommended when given. The 
results were miraculous. There was 
definite improvement in symptoms in 32 
or 33 cases! Dr. Ayman wrote: “The 
symptoms associated with uncompli¬ 
cated essential hypertension may fre¬ 
quently be relieved by the suggestion 
inherent in any seriously and enthusias¬ 
tically prescribed drug or method of 
therapy. This is the probable explana¬ 
tion of many successes reported in the 
past.” 

Dr. Ayman also found diat two weeks’ 
rest abed worked wonders. He found 
wide variations in the blood pressure 
taking place without any effort to treat it 
at all. Obviously, relaxation was most 
beneficial, as Dr. Mosenthal said in 1928 


and as Dr. Arthur S. Grainger told the 
American Medical Association in July, 
1929. 

A year or so ago. Dr. H. C. Gram, of 
Denmark, tried all the most commonly 
recommended drugs or regimens for 
hypertension. He found that rest in bed 
and freedom from worry did more than 
all else. If the patient was dieted, then 
the diet got the credit. If the patient 
was drugged, the drug got the credit 
rest should have had. If the patient was 
simply rested, the results were usually 
as beneficial. Hence the fall of blood 
pressure under medical care seemed 
often half-mythical. The first measure¬ 
ment of the blood pressure also is an 
alarming event calculated to run it up. 
Hence the gradual fall after “treatment” 
IS often natural but is credited to the 
treatment. 

T he best treatment probably involves 
relieving the conditions in the envi¬ 
ronment that aggravate a rise in blood 
pressure. This means: Seek to displace 
an excitable and to adopt a calm atti¬ 
tude. Do all things in moderation. Limit 
social obligations. Stop worrying. Re¬ 
member that spontaneous remissions 
often occur, that no diet is proved bene¬ 
ficial, that some sufferers resist every 
recommended regimen. No drug cures, 
hence take no patent medicines or drug 
remedies for high blood pressure. Seek 
the care of a competent physician. 

It is not wise for every sufferer to try 
arbitrarily to reduce his blood pressure 
to an assumed normal. High blood pres¬ 
sure is often a benign, compensatory 
mechanism. One has to learn to abide 
it. Each patient can be assisted by his 
doctor to attain an individual comfort 
level suited to his needs. 

High blood pressure has been called 
the disease of American life, so cultivate 
the spirit of leisure, loaf more, dream 



A MONTHLY DIGEST 


Conducted by F. D. Mo HUGH 


To Determine 
Moisture Content 
OF Gases 


M oisture i*. an eluMve agem—all- 
pervading in natiirp and difficult tu 
detect, difficult to eliminate or control. 
When there la moisture in supposedly dry 
annealing gases, high-carbon steel decar- 
burizes and becomes unsatisfactory for 



many uses. Razor blades made from it have 
poor edges; automobile and airplane gears 
do not hold up in service 

To help eliminate this handicap, General 
Electric engineers have devised a conven¬ 
ient, portable dew-point potentiometer for 
determining the moisture content of gases. 
This IS done by measuring the "dew point,” 
or temperature at which moisture will con¬ 
dense from a sample of the gas 

A small stream of the gas is conducted 
through a compartment of the instrument. 
The moisture condenses on a thin, metallic 
mirror which is r.onnerted to a thermocouple 
and then to an indicating instrument. An 
operator regulates the flow of a cooling 
medium, usually carbon dioxide, until slight 
adjustments will cause the alternate evap¬ 
oration and condensation of moisture on 
the mirror At this point, the dew-point 
temperature can be read directly on the 
instrument by balancing the galvanometer 
by turning a knob. 

The instrument is expected to prove of 
special value in steel mills for measuring 
the moisture content of annealing gases; 
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also in chemical plants, gas plants, indus¬ 
trial and research lalioratories, and in shop 
tests generally where the moisture content 
of gases must be known for testing or con¬ 
trol purposes The device weighs 16 pounds 
and IS earned in a case 14Vfi inches long, 
8% inches wide, and 6Mi inches high. 

Ring Gears Cast 
Centrifugally 

E xperimental work m casting gear 

blanks in ccniritiigal dies, first an¬ 
nounced by the Ford Motor Company just 
over a year ago, has been wholly successful, 
and centrifiigully-casi gears now arc in 
regular production 

Greater strength, bglilet weight, and 
faster production are tlu principal ad 
vantages of the gears made by the new 
method, according to R. H McCarmll, Ford 
metallurgist. By using sand cores in the 
die, undercuts can he made which would hr 
impossible in a conventional forging, and 
this saves weight and metal 

Still more important, however, is the 


greater strength of these gears made hv 
centrifugal casting Etched seitions show 
the reason In some forgings, lines of metal 
flow are parallel tu lines of greatest stress 
Because of absence of all flow lines in the 
centrifugal castings, this condition does not 
exist The metal is equally strong in all di¬ 
rections 

The simplicity of the centrifugal method 
IS especially noteworthy The dies, which 
arc made of a special low carbon steel, 
arc mounted in units of 18 on a turntable 
Each die begins to spin as it approaches I he 
pouring ladle, continues to whirl for the 
two minutes required for the metal to 
solidify, and then slops turning in time 
for the operator to remove the hot blank 
and prepare the die for the next casting 

Sealing Platinum to 


A SATI.sFACTOHY seal between plan 
mint and Pyrex glass, for use in the 
(onstrucliun of chemical and other scienlifir 
apparatus, has been developed by Edward 
Wichers and C P. Saylor of the Chemistry 
Division of the Bureau of Standards 
The general problem of joining metals 
and glasses has been studied by many in¬ 
vestigators, but the fact that the thermal 
expansions of platinum and glass are so 
different has always caused trouble. Thus, 
when a platinum wire or rod is coated 
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with hot glau, luhsequent cooling will 
crack the glau or pull it loo«e from the 
metal. Thi* difficulty has been surmounted 
by using a seamless tube of platinum instead 
of a wire or rod. If the walls of the tube 
are thin as compared with its length (a ratio 
of about 1 to 12), the shrinkage forces are 
not great enough to crack the glass in¬ 
ternally or to pull the metal away from it 
The mechanical principles governing the 
platinum-Pyrex seals can also be applied to 
other metal-glass seals of the tubular type. 
They are simple to construct, and do not 
require any unusual apparatus or extra¬ 
ordinary skill in glass blowing. 


Gas Mask For 
Oxygen Inhalation 

A n invention which promises great 
ability to save lives and restore health 
to suffering patients recently was demon 
strated by a group of Mayo Clinic physi 
Clans at a meeting of the .\merican Med 
ical Association It is a new gas mask for 
giving oxygen efficiently and economically 
One of the famous Mayo hrothers, the lati 
Dr. C. ^V. Mayo, and its inventors, Drs 
Walter M. Boothby, W R. Lovelace 11, and 
A H Bulbulian, described its promising 
medical uses to the assembled doctors 
One patient, desperately ill with rheu¬ 
matic heart disease, began to improve iin- 
inediately when he was given 100 percent 
oxygen with the new apparatus, although he 
had been expeited to die The treatment 
was not a cure, but an aid to the patient's 
fight to recover. 

Paltcnts suffering with gas gangrene and 
tetanus or lockjaw have been helped to rc 
covery by oxygen given with this new type 
of mask The recovery in these cases is dm 
to the fart that both of these ailniints are 
caused by germs of the kind that cannot 
live in an atmosphere that contains oxygen 
The mask is also being used to give oxy 
gen to patients in shock or collapse follow¬ 
ing injury or surgical opciation, in cases 
of abdominal distension, for headaches fol 


lowing «ir injections into the brain for 
diagnosis of brain tumors, for migraine, and 
for a number of lung disorders The mask 
has also been installed on an airline for 
use of pilots and passengers threatened by 
oxygen-lack at high altitudes 

The reason the new apparatus is finding 
such a wide held of usefulness is because 
It can be used in the patient’s home as well 
as in large, well-equipped hospitals and be 
cause It reduces enormously the cost of oxy- 



Patients suffering from many types 
of diseases ate relieved by in¬ 
halation of oxygen, or an oxygen- 
helium mixture as shown above, 
through a newly developed mask. 

In the drawing at the left, note that 
the mask covers only the nose, leav¬ 
ing the lips of the patient free 

gen treatment. The cost of giving oxvgoii 
by oxygen tents, the method used before 
invention of the new mask, is from $12 to 
$25 a day. This has prevented the use of 
oxygen except in very few cases, chiefly 
severely ill pneumonia patients. With the 
new apparatus the cost of the oxygen should 
average only $5 to $8 a day. Dr Boothby 
stated. 

The reduction in price, made possible by 
the efficiency of the apparatus, will enable 
doctors to use helium quite generally in 
the treatment of asthma. Until relatively 
recently. Dr. Boothby pointed out, helium 
was never used except for the most severe 
asthma cases, because of the high cost. With 
the new apparatus, both helium and oxygen 
can be used, starting with a mixture of oxy¬ 


gen and helium and, us the patient gets 
better, ini reasing the proportion of the less 
expensive oxygen till the patient is getting 
all oxygen --i’ciencc Service 


Black Electroplating 

fiKP black deposits, suitable for auto¬ 
mobile hardware, business machines, 
flashlight cases, and the like, may now be 
applied by electroplating, according to 
Du Pont chemists The solution used con 
tains ammonium molybdate, nickel sulfate, 
and boric acid. It is said that the process 
offers attractive possibilities, being superior 
to hlaik UK kel plating and oilier similar 
black coating processes. 


KEIVIEIVIBEK ’EM? 
^HERE have been more than 
4000 makes of automobiles since 
the first car propelled by an in¬ 
ternal combustion engine appeared 
in France in 1868! 


Higher Vitamin 
Content in White 
Bread 

A LOAF of while bread which iias the 
vitamin-Bi content of a whole-wheat 
loaf, some five times as much us ordinary 
white bread, was predicted to the Massa¬ 
chusetts Institute of Technology food con¬ 
ference recently by Charles Frey, Alfred 
Schultz, and Ijiwrence Atkin, all of the 
Fleischmann Laboratories. 

Yitamin B,, or thiamin, is an important 
factor in nutrition but it is not stored in 
the body to any significant extent and thus 
must be contained in basic foods. Cereal 
products, mainstay of the national diet, 
ore suitable for this but these products, 
especially bread, have been increasingly 
deprived of their natural vitamin content 
in recent years. 

The problem of restoring this loss, some¬ 
times as great as 93 percent, has been 
tried along many lines, but the latest 




Although arc welding has been used to fabricate the steel frames of numerous 
residences, the palatial home shown in the illustration above is the most imposing 
example to date of this type of construction. Built at Wichita Falls, Texas, this 
12-rnom residence contains %,000 pounds of steel framework, welded through¬ 
out by the shielded arc process 





222 


SCIENTIFIC AMERICAN 


OCTOBER im 



and molt practical employe a new yeast. 
This yeast contains enough thiamin to pro¬ 
duce a loaf of white bread with the vitamin 
content of a whole wheat loaf but without 
any loss of palatableness Although made 
by a new process, the yeast offers no new 
technical problems since its baking prop¬ 
erties have not been altered. Possibility 
of such a loaf at a low rost-increase would 
be a boon to low-income groups, it is de¬ 
clared .—Science Service, 

Action of Latex on 
Polished Aluminum 

F ilms of rubber, appbed in the form of 
latex, are sometimes used as a means of 
protecting the polished surfaces of metallic 
mirrors and similar articles from scratches 
and dust while in storage and during ship 
ment. When ordinary commercial latex is 
appbed to polished aluminum, however, a 
bluish discoloration is produced which re¬ 
mains when the film of rubber is stripped off 
Tests made at the National Bureau of 
Standards indicated that the discoloration 
was produced, not by the rubber, but by 
ammonia which is almost universally em¬ 
ployed as a preservative for latex When 
the ammonia is removed, latex no longer 
discolors aluminum. Ammoma-free latex 
preserved by the addition of the requisite 
amount of pure formaldehyde is likewise 
without action on aluminum 


A Fleet of DC-4’s 

Q uite recently the writer had ihe pleas¬ 
ure of visiting the new Douglas DC-4 
at Newark Airport. No matter how blase 
one may be, the new airliner gives one a 
thnll by its size, its superlative finish, and 
Its innumerable modern devices and acces¬ 
sories. It is not at all surprising to learn 
that W. A. Patterson, President of liniled 
Air Lines, has decided to purchase a fleet 
of SIX of the new DC-d’s, at a cost of $300,000 
each, for use in transcontinental sleepei 
traffic The decision to purchase six ships 
was based on a careful estimate of the 
number of airplanes required to maintain 
adequate coasi-to-coast sleeper service 
Analysis of the airline itself, backed by the 
estimates of independent market research 
groups, showed definitely that there would 
be sufficient traffic to warrant this bold 
move This vcar, for example, transcon¬ 
tinental business is running 32 percent 
ahead of last year’s business. 

While we have reported the DC-4 already 
in these columns, it is interesting to pre¬ 
sent the final specifications in brief, with 


the changes which the airline has asked 
for and obtained. 

The passenger cabin is supercharged to 
a pressure equivalent to that of StXM) feet 
above sea-level when the plane is aclually 
flying at 15,000 feet altitude. The produc 
tion type airplane will have a gross weight 
of 66,500 pounds Maximum speed will be 
237 miles per hour; cruising speeil using 
74 percent of rated power, will bi- 210 miles 
per hour Range at 191 miles per hour, 
with 42 passeyigers and .3000 pounds of mail, 
will be 1425 miles or approximately one 
half the air distance across the United 
States The eight fuel tanks will carry 
20.50 gallons of gasoline Wing span will 
be 1.38 feet 3 inches, ami overall length 
will be 97 feel 7 inches. 

C.abin accommodations will be liberal 
The floor-to-reiling distance will he 7 1/2 
feel and the inside width more than 10 feel 
As a day plane, the DC-4 will have accom 
raodations for 42 people. As a sleeper, there 
will be berths for 32, with double lower 
berths on each side of the aisle, and upper 

Crew will consist of a captain, a first 
officer and a flight engineer, plus a steward 
and a stewardess. A K. 

Airline to Help 
The Private Flier 

I T is frequently claimed that the airline 
operators are mimical to the private 
flier, and have been responsible for the 
legislation which limits use of the airways 
by the private operator But surely there 
must be some way of preventing hindrance 
to scheduled operation by irregular private 
operation, and in general the transport 
people are most friendly to the itinerants. 
United Air Lines announces that the com¬ 
pany will help the private owner in many 
ways: by furnishing weather information at 
all its stations; by providing hangar space 
at a number of airports, by selling gasoline 
and oil wherever such service is helpful; 
by providing mechamc service wherever 
such service is helpful and permissible. 
Nothing could be more indicative of friendly 
Lo-operatinn — A. K. 

Why Alloys Are Not 
Perfect 

I T 18 accepted, at least theoretically, that 
all atoms in a metal would line up in 
perfectly ordered arrays like millions of 
dice which had been carefully stacked on 
top of one another, provided the metal conld 
be frozen at absolute zero—459.72 degrees 


below zero, Fahrenheit—the point at which 
all gases would solidify and all molecular 
motion would ceese. But there just isn’t 
any place on oarth as cold as that. Conoe- 
quently, whenever two or more kinds of 
atoms are mixed, they arrange themselves 
in a more or less disordered fashion, be¬ 
cause of motion caused by the heat. The 
result is an aggregation of jumbled groups 
of crystals, analogous to millions of dice 
dumped helter-skelter in a box. 

Freeze Metal Parts 
FOR Expansion Fits 

B l/ utilizing the extremely low tempera¬ 
tures available with a mixture of ^lox 
and dry-ice, a new method for cold-shrink- 
ing metal parts for "expansion fits” elimi¬ 
nates both the expensive equipment and 
adverse chemical eflects associated with 
previous brine techniques. 

Dry-ice is solid carbon dioxide at a tem¬ 
perature of -109 degrees, Fahrenheit, 
which, in subliming, absorbs approximately 
247 B.T.U. per pound Solox is a propri¬ 
etary alcohol-type solvent and is favored 
for this application not only because it re¬ 
mains liquid at the low temperatures but 
also because of its non-corrosive properties. 

A mixture of dry-ice and Solox will pro¬ 
duce a temperature of -97 degrees, Fahren¬ 
heit, which is considered suitable for shrink¬ 
ing internal parts larger than 9 or 10 inches 
in diameter. The part to be shrunk is 
immersed in the Solox, and pieces of dry- 
ice are added to keep the mixture “boiling” 
(giving off carbon dioxide) until the part 
IS sufficiently cooled to produce the maxi¬ 
mum shrinkage —Solvent News. 

’Giro Delivers 
Mail on Roof 

I T 18 25 miniiles truck running time 
from the Camden Airport, New Jersey, to 
the Philadelphia Post Office at 30lh and 
Market Streets. A Kellett KD-113 Autogiro 
makes the tnp by air in five or six minulea 
and shuttles back and forth from the Airport 
to the roof of the Post Office five times 
daily, carrying a full load of mail each time. 
Eastern Atr Lines, which contracted for this 
service, receives $3.86 for each mile flown. 



Taking oR Inmi a post ollae mo! 
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One of our photographs shows John M. 
Miller, veteran 'giro pilot, and now a cap¬ 
tain in the service of Eastern Air, taking 
off the roof after a run of less thgn ISO feet. 
The service has proved a complete success, 
and other cities such as Chicago, Milwau¬ 
kee, Atlanta, St. Louis, Detroit, and Los 
Angeles are studying the problems and are 
seeking to establish similar autogiio mail 
ferries. Certainly its application in such 
work is a remarkable tribute to the utility 
of the 'giro. 

The Kellett KD-113 is the only govern¬ 
ment-licensed, wingless, direct-control auto¬ 
giro. Tilting of the ’giro axis replaces 
ailerons and elevator, and the small rudder 



19 only used for abrupt maneuvers. The 
ship is a one-place model with closed cock¬ 
pit, and a large forward mail compartment. 
With a gross weight of 2230 pounds, 150 
pounds of mail are carried and top speed 
IS 103 miles per hour with a 225-hor9cpower 
Jacobs engine.— A. K, 


Aircraft as an 
Investment 

R AWSON LLOYD, of Aeronautical Se 
curity Research Corporation, writing 
in “Flying Facts,” gives ten reasons for 
buying aircraft slocks Larger air forces 
are being organized in all countries; un¬ 
filled orders amount to $250,000,000; huge 
aircraft orders of $175,000,000 are to be 
placed by the Army and Navy during the 
year; Great Britain and France want to 
buy another $100,000,000 worth of our air¬ 
craft; more efficient production has in¬ 
creased profit margins 37 percent; contrac¬ 
tors on Navy orders are now allowed 12 
percent profit instead of 10 percent; passen¬ 
ger air traffic has risen 28 percent for first 
five months of this year; plant expansion 
has been conservative; li^r is not yet 
unionised; stocks ate selling on a low price- 
times-eamings ratio. Even though these 
views come from the supposedly dangerous 
neighborhood of Wall Street, they must be 
regarded as reasonable,— A. K, 


Seaplanes Can Use 
Land Airports 

AT least it wotdd appear that seaplanes 
■£\ can alight on laiitl, from the esploits 
of A1 Bennett at a eommercial airplane 
demonsttation given by the Aviniloa 0>un- 
tiy Qub of JliokaviUe, Long Island. Mr. 
Benaeti used « ataodud Rp«r Cub pow- 
<3ted utliit a lilUpe motot and fitted wltb 
^ fioats. Hm departfoe from “atand- 
■td” was in the fitting of a steel strip 


screwed on the outside of the float keels. 
Yet Captain Bennett was able to land on 
the field, taxi, and take-off, without any 
sign of damage or even wear. Apparently 
seaplane floaU have sufficient resiliency in 
themselves to take up the shock of land¬ 
ing.—.d. K. 


'sensitive 

A CURRENT-Jotecting device so 
sensitive that It will measure 
the electricity carried by one elec¬ 
tron traveling down a wire every 
five minutes, was recently described 
by Dr. J. S. Allen, of the University 
of Minnesota. The best previous 
device measures 20 electrons per 


Drowning Takes 
Its Share 

A pproximately 7500 persons 

. drowned in 1938, and almost exactly 
50 percent of them did it during just three 
months: June, July, and August. 

So says the National Safety Council in 
Its 1939 statistical yearbook. Accident Facts. 
About 5000 of the total occurred while the 
victims were swimming. 

Two of every five drowning victims (both 
male and female) were under 20 years of 
age. 

But listen to this, men- Five of every six 
drowning victims were men and boys. 



Moiatnre-proof, light-weight luggage 


Halliburton cases ire equipped with rubber 
seal gaskets to protect the contents from 
moisture and dust. They have been subjected 
10 submersion and artificial dust storm tests 
without the shghtest damage to their con¬ 
tents. Because they are sealed airtight against 
changes in atmospheric pressure when closed, 
high altitudes will not “pop” the stoppers in 
containers of bqiiiHs carried in them. 

Resin Cement and 
Heatless Casting 


Aluminum Luggage 

TYLED for the skyways and as trim and 
modem as the transcontinental airliners 
themselves are aluminum alloy travebng 
bags, a part of the newest luggage line of the 
Metals Division of Erie P. Halliburton, Inc 


thoroughly service tested and satisfactory in 
airplane construction, provide a logical ma- 
lerial for these light, strong traveling bags 
and suitcases. 

Carefully designed in every detail, the 
stamped shells are heat-treated to provide 
strength, and finisbed in the patented na¬ 
tural Alurailite finish to promote an attrac¬ 
tive and durable surface. The interior of the 
women's cases is done in rich silk, with 
handy, removable dress hangers, rubber-lined 
cosmetic and bottle pockets, and a dpper- 
olosing jewelry pocket. All models of the 


Plastic 

wo intcrebting and important resins 
which have been named Oiiick-.Set No. 
1 and No. 2 have been announced by The 
Marblette Corporation Quick-set resins 
are liquid phenol-formaldehyde condensa¬ 
tion products which are caused tu harden 
without heat and pressure by the addition 
of an accelerating agent. 

Quick-Set resin No 1, when used as an 
adhesive, forms an insoluble, infusible, 
transparent joint of tremendous strength. 
It IS used for joining Lucite, Plexiglass, 
Marblette, wood, leather, casein and cel¬ 
lulose plastics, Formica, pressure molded 
plastics, and other materials. 

Other uses include wood lamination and 
impregnation, varnish, papei and cloth 
lamination. 

As the hardening of this ceiiieiil is strictly 
a chemical reaction, air-drying is not ncces- 



Ont of hi element, yet this seeplane landed and took off from the ground 
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sary ior thu material will set in the abaence 
of air. 

Quick-Set resin No. 2, obtainable in 
black and ivory, is used for producing cast¬ 
ings in rubber (latex), lead, and glass 
molds. After casting, this resin will harden 
in 24 to 48 hours without the aid of heat 
or pressure 

Color Determiner 

A n apparatus which assures absolutely 
, correct determination of colors at any 
time of day, irrespective of the surround¬ 
ing sources of light, has been constructed 
by Dr. Tryggve Johansson, of Upsala Dni- 
versily, in Sweden. 

The machine, which is somewhat larger 
than an ordinary typewriter, produces an 
unvarying “mid-day light,” by which is 
meant a light corresponding to that ob¬ 
taining around noon on an overcast day 
This result is arrived at by using electric 
lamps equipped with special filters, by 
means of which a correct composition of 
light IS achieved. The color tester also ex 
eludes all outer light sources, so that 
no sort of disturbing light is admitted. The 
samples to be compared—for example, a 
couple of pieces of cloth—^are illiiminulod 
at an angle of 45 degrees from two opposite 
directions, and the observer is forced by 
the construction of the apparatus to study 
the samples at right angles Through this 
arrangement, no luster or shadow effects 
appear on the objex'ts, which is often the 
case if these are lighted from one side only 
—Holger Lundbergh. 

Shakes Hands With 
Shadow 

T he newest addition to the General 
Electric “House of Magic” at the New 
York World’s Fair enables W A. Gliiesing, 
director of the show, to say goodbye to his 
shadow, walk off the stage, and actually 
leave it behind And the audience seems 
to get the biggest surprise when he sits 
down in front of a curtain, gets up while 
his shadow remains sitting, and then shakes 
hands with his own shadow 

The screen on which the shadow is cast 
IS made of a phosphorescent material. The 
screen stores up the light which it receives 
from a powerful spotbght and continues to 
glow after the light has been turned off. 


And so, when Mr. Cluesing stands or sits 
in front of the screen, all of it is “charged” 
with light except the part obscured by his 
shadow He turns off the house lights, 
walks away, and all of the screen glows 
except the part which received no light 
because of his shadow. 

Given a strong enough light, the screen 
will continue to glow for as long as 10 



. . With his own shadow 


minutes The shadow can be wiped out 
and brought back again by turning on and 
off the red light of neon lamps This is 
iM-cause the red light does not “<harge" 
the screen, and the phosplioresi enl light 
givtn off by the screen cannot be seen in 
the intense red light of the neon laihps 


Motoring Eye Health 
FOR 1940 

A dvance information that healib i- 
, being given important consideration 
m the design of 1940 model automobiles, 
along with mechanical perfection, comfort 
and safety was given recently at a meeting 
sponsored by Fisher Body division of (,en 
eral Motors Corporation at the l.ibbey 
Owens-Ford plants in Toledo Those at 
tending ihe meeting learned that bctlei 
visibility through laminated safety plate 
glass IS to be stressed by several mamifai 
liiiirs as a factor for eye health and redue 
lion of nervous fatigue 
Dr. A. H. Ryan, Chicago research sciin 
list, demonstrated how polished plate glass 
transmits true images, whereas objects seen 
through sheet glass sometimes appear dis¬ 
torted. 

“The distortion of images seem through 
sheet glass in a moving automobile is a 
major cause of eye-strain and consequent 


nervous fatigue,” Dr. Ryan aaid. “Jn taau 
we have found that three hours of driving 
surrounded by sheet glass causes a 62 per¬ 
cent greater loss in visual efficiency than 
looking through polished plate glass. We 
also have found that people blink oftencr 
when looking through sheet glass and that 
they can read faster through plate 

“These findings indicate that plate glass 
and the clear view it allows provide greater 
safely on the highway, which will be recog¬ 
nized as an important factor when it is 
remembered that approximately 25 percent 
of all accidents result from faulty vision.” 

Dr Ryan described automobile driving as 
healthful exercise for the eyes, “provided 
it is done under proper conditions.” 

“Driving gives the eyes an opportunity 
for long-range ga/ing—a desirable change 
from the constant close work of office and 
factory But the eyes should be allowed 
to see the world as it really is, not as a 
raricatiire," Dr Ryan declared 


WONOER DRUG 

'T’HE new chemical remedies of 
^ the Pronlosil-sulfonilamide-snl- 
fajiyridine group are now being 
used to treat no less than 33 com¬ 
mon disease conditions. They seem 
valueless, however, in the treat¬ 
ment of influenza and eolds. 


Coffee Plastic 

A new plasnc, developed by the H. S 
Poliii Laboratory of Research in 
Physics, IS unique, particularly from the 
standpoint of use in ^iith America, in that 
It IS made wholly from the green toffee bean 
and requires no additional raw materials. 
CofTec-plastir nianiifutture will be a highly 
self-eontained industry, because the coffee 
provides Us own chemical plasticizers and 
catalysts, and its own filler material Its 
by-products, furthermore, are sufficiently 
valuable in themselves to defray much of 
the cost of production. 

The new coffee plastic can be produced 
in a ihermo-seiting or a ihermo-plasue form. 
It can be produced in green, red, mahogany, 
brown, yellow, and ebony black merely by 
the chemical development of its own color¬ 
ing materials, in which the green coffee 
bean is unusuolly rich. (One of its by- 
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product Seldo 'wiU be that ol vegetable 
dyes and chemical color indicators.) It 
can be made in varying degrees of hardness 
and resiliency according to the use for which 
it is intended. It can be molded, drilled, 
machined, sawed, and polished, and it can 
be produced with a wear-resistance superior 
to wood, cork, or rubber, and comparable 
with the best grade of linoleum. The thermo¬ 
setting material can be produced with a 
compressive resistance of 8000 to 12,000 
pounds per square inch, has good dielectric 
strength at low electrical frequencies, very 
slight water-absorption, and good resistanri 
to weak acids, fruit juices, alkalis, oils, 
ketones, and other chemicals, and complete 
flame-conductivity resistance. It is odorless 
and tasteless, and it can be molded at pres¬ 
sures from 2000 to SOOO pounds per square 

An important by-product of coffee-plastic 
manufacture is coffee oil This oil is rich 
in chemicals, contains vitamin D, and is 
suitable for a cooking oil and as a mixing 
oil for paints. It contains ferlili/er and 
bacterial-growth agencies, and can be used 
in insecticides, medicines, soups, and lo¬ 
tions. Other by-products arc an emulsify¬ 
ing agent and a chemical for forming col¬ 
loids, both valuable to chemists and chem¬ 
ical manufacturers As a source of caffein, 
of course, coffee is already well known. 

Concerning the cost of manufacture, a 
bag of coffee containing 132 pounds, which 
It would cost the government an appreciable 
amount to destroy, can produce di) square 
feet of plastic 1^-inch thick, and approxi¬ 
mately 1.25 gallons of coffee oil. The manu¬ 
facturing process involves no unfamiliar 
machinery or special handling. 

Rubber Tire 
Industrial Clutch 

T he same engineering principle that 
today IS preventing thousands of motor¬ 
cars from skidding on wet and slippery 
pavements has made possible a new type 



of mechanical clutch that has great promise 
of wide industrial application. 

When the multi-vaned tread of the Gen¬ 
eral Dual-10 and Dual-8 motor-car tires 
'vag perfected, it was proved that, under 
braking pressure, the many narrow vanes 
or ribs of rubber squirmed into a sefpen- 
tine form and olung to the road surface 
with a degree of adhesion never before 
thought possible. Adhesion being the prin- 
®tp«l job of a clutch, no matter where it 
be uoed, itwWos only a step from the 
nuiltbvKmd tin to the Airfiex rubber 



Steps in producing o plastic from coffee brans. Left to right- Coffee beans; 
ground coffee after oil extraction; the extraction product; the reacted coffee 
plastic compound; and pellets produced by molding the reacted compound 


clutch, the mulli-vaned surface of which 
clings to steel with twice the friction co- 
efficient of asbestos or other conventional 
clutch lining. 

The Airllcx rubber clutch, which is shown 
in accompanying illustration, already has 
replaced multiple disk and other plate 
clutches in various installations, with com¬ 
plete success. It has the advantage over the 
conventional clutch in being much lighter, 
thus saving weight It is much simpler, 
as well, having only three or four parts, 
as compaied with 75 to JOO pieces in the 
cunvintional clutch. The Airflex clutch 
is self-adjusting while other clutches arc 

Two distinct types of lining are used, 
on Ixilh the expanding and constricting 
types of Airflex clutches. When excessive 



Above. Details of the rubber tire 
clutch. Left: An installation of the 
new clutch in an oil-well rig 


slippage is encountered and where loads 
are to be picked up gradually, the use 
of friction lining is recommended. When 
the plain rubber squeegee-tread is used, a 
reasonable amount of slippage can be tol¬ 
erated if the engagements are not too fre¬ 
quent. 

The clutches ore given special treatment 
to prevent disintegration by oil fumea. A 
special rotary seal has been developed to 
deliver air to the clutch, either by entering 
the shaft at the end or by a atraddle-type 
leal. 


Paint Remover 

E xperimentation with aoivents 

and combinations of chemicals to make 
a milder paint remover raulted in a recent¬ 
ly announced product called Presto. The 
remover contains no alcohol or caustic ao- 


liilions hut IS u combination of seven chem¬ 
icals and. It is claimed, requires only five 
or ten minutes to work. The manufacturer 
also states that Presto seldom requires a 
second application, will not harm bristles 
on brushes, raise the gram of wood, or burn 
through. 

Three grades are available; Grade A for 
fine finishes and delicate woods, AA for 
general use, and AAA for any finish on 


PROBOSCIS 

¥ITTLE things do count—heavily 
^ at times. Consider, for example, 
the mosquito’s stinger, or proboscis. 
That pleasant little thing weighs 
just 0.0000006 of an ounce. 


Silver Steel 

P OSSIBILITY of a broad extension of 
the marine uses of 18-8 stainless steel 
alloys 18 suggested by a patent recently 
granted on protection of the steel against 
seawater corrosion by addition of minute 
amounts of silver to the alloys, reports The 
Industrial Bulletin of Arthur D. Little, Inc. 
The peculiar corrosive properties of sea¬ 
water have in the past been a serious, un¬ 
solved problem for stainless steel. If a 
portion of a stainless steel plate is covered 
by, say a barnacle, the difference in oxygen 
conccniralion near the exposed and the 
unexposed surfaces will set up an electrical 
potential favoring the formation of chlorides 
of the metals in the alloy. Since these 
chlorides are soluble, they wash away, 
leaving the surface exposed for further 
attack. Thus a tub-microscopic pit forms 
and, as it deepens, the difference in nxygen 
concentration between the pit and the body 
of the metal increases and accelerates the 
corrosion within the pit. Ultimately the 
interior is honeycombed with such pits, 
although the surface may appear entirely 
unmarred; and the steel becomes subject 
to sudden and complete failure, almost 
without warning. 

A solution to this problem, recently 
worked out by Professor R. S. Williams and 
aasociates at the Massachusetts Institute 
of Technology, is based on the insolubility 
of silver chloride in seawater. Laboratory 
tests indicate that as little as 0.42 perdent 
silver added to the alloy will reduce the 
corrosion rate more than 80 percent, ^nce 
the insoluble silver chloride formed remains 
as a protective coating. Only in alloys of 
approximately 18-8 composition (18 percent 
chromium and 8 percent nickel) does the 
small amount of eiher appear to be ade- 
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quatdjr ditpened, but theM are the moat 
pOAulwr of the itainlese Meelf. 

MuiT advanuges other than cotrotion 
teaiiUnoe are claimed for the lilver alloyi. 
Rrobahly most important, since stainless 
Steel is now considered unsuitable for many 
uses requiring high heat conductivity, is 
the reported increase of 26 percent in ther* 
mal conductivity on adding only 0.14 
percent silver. Other advantages include 
improvement in the ease of machining and 
ability to take a higher polish. A very uni¬ 
form, highly polished surface in itself in¬ 
hibits corrosion, since it makes inception 
of electrolytic activity difficult. 


MILEAGE 

MORE than one third the dis- 
tance around the earth at the 
equator—8870 miles- -is the dis¬ 
tance traveled annually by the 
average American passenger ear 
and truck. 


Torture Machine Throws 
2600-Pound Punches 


S CIENCE recently added a new punish¬ 
ment rack to its torture chamber—a 
600-pound agony maker aimed at survival of 
only the strongest steel blades for use in 
steam turbines. 

Built in the Westinghouse Research Lah- 
oratories at Eiast Pittsburgh, the novel ma¬ 
chine subjects test parts to a concentrated 
dose of the brutal pummelling which full- 
scale parts must withstand inside a turbine. 

The weaklings, those parts that are faulty 
in design, literally fall to pieces, but the 
sturdy metal martyrs can “take" as many as 
10,000,000 beatings, and that’s enough to 
guarantee them life eternal, for all practical 
purposes, in the production of electric power. 
These 10,000,000 blows are delivered in ap¬ 
proximately 277 hours at the rate of 600 a 
minute, according to T. F. Hengstenberg, 



research engineer in the mechanics division, 
who designed the machine. 

A motor-driven flywheel throws the punch¬ 
es at the test piece with a force of 2600 
pounds behind every blow. Every tune the 
flywheel turns it pushes a heavy spring to 
snap a steel lever up against the six-inch 
metal sample. 


These metallic blows, Mr. Hengstenberg 
explains, simulate the force of steam rushing 
against blades in a turbine with a pressure 
of about 800 pounds to the square inch. 

Simultaneously, the test piece is immersed 
in a steam bath inside an electric furnace at 
a constant temperature of 850 degrees, 
Fahrenheit, idendeal with the temperatuie 


inside a steam turbine at which the steel 
parts glow a cherry red. To duplicate the 
centrifugal force of the turbine blades, which 
often travel around their shafts at speeds 
exceeding 789 miles an hour, the machine 
pulls the test piece upward with a force of 
9000 pounds by means of levers and springs 
attached to dead weights. 

Common Raw 
Materuls Give 
Important Chemicals 

T he world’s most important industrial 
chemicals are made from a small group 
of mineral raw materials, although the pro¬ 
duction of a single chemical may require 
an amazingly large number of other chemi¬ 
cals, processes, and raw materials 

If the chemist were given three wishes, 
as in the fairy tale, he would pick these 
groups of raw materials: 1, coal, petroleum, 
and natural gas; 2, sulfur and sulfide ores; 
3, salt, brines, and sea water. These, with 
limestone, air, and water are most fre¬ 
quently used in manufactunng our chemical 
civibzation. 

Dre. R. N Keller and T. T. Quirke at the 
University of Illinois have been looking into 
the source of 150 important industrial 
chemicals, ranging alphabetically from 
acetanilide to zinc sulfate. They can be 
traced back to only 34 raw materials. 

Consider ammoma, for example. It and 
the materials used in its manufacture 
include ammonia liquors, nitrogen, hy- 
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Above: Adjusting the “punching 
power" of the machine that tortures 
steel blades for steam turbines until 
they fracture as shown at left 

drogen, calcium cyanamide, catalysts and 
catalyst supporU, peat, bones, animal ref¬ 
use, sugar beets, and the bke. Ammonia 
liquors come from coal gas which comes 
from coal. Nitrogen comes from the air, hy¬ 
drogen from water. In fact, all the am¬ 
monia sources can thus be traced back to 
air, water, coal, and limestone. 

This digging back into origins is not 
just an academic exercise. It may very 
well aid a producer or owner of some raw 
material to plan manufacturing and dis¬ 
tribution of a product. Since transporta¬ 
tion of heavy raw materials is costly, in- 
telbgent knowledge of what is ne^ed 
ultimately to produce a product may allow 
shifting of industrial plants to more ad- 
vantkgeotts locations. 

Water and air are the most frequently 
used Dldmate geologic raw materials—used 
99 and 96 tii^ in the case of the 150 


chemicals. Next in order are coal, 91; spl' 
fur, 88; mineral salt, 75; limestone, 68; 
sulfide ores, 32; brines, 24; petroleum, 23; 
natural gas, 16; saltpeter, 13; potassium 
minerals, 11; gypsum, 10. The other 21 
raw materials are used less than 10 times 
each .—Science Service, 


Class-Sandwich Brick 

A new glass building block containing 
an interior screen of glass fiber that 
sharply reduces the transmission of solar 
energy was announced recently by the Pitts¬ 
burgh Plate Class Company. 

The new block, developed by engineers 
of the Pittsburgh Corning f^rporation. 



A screen in this glass building 
block reduces transmitted heat 


gives a soft, diffused light that reduces glare 
of the sun. The decreased solar heat trans¬ 
fer cuts down the cooling load in air-con- 
ditioned rooms. The characteristics of the 
new glass block adapt it particularly to 
large areas where softm natural daylight 
IS desirable. 

Both the new and the conventional blocks 
are made by fusing, at high temperaturea, 
two pressed, square glass cups into an all¬ 
glass welded unit. In the newer design a 
fiberglas sheet is sealed between the block 
halves, forming an integral part of the fin¬ 
ished unit in the center of the block. As 
in the older design, the high sealing tem¬ 
perature results in the formation of a par¬ 
tial vacuum in the block intoior when it 
cools. This increases the insulating value 
of the unit. 

Variations in the effects desired may be 
had by changing the thickness of the fiber¬ 
glas sheet. A typical unit of the nearer 
sign transmits only 55 percent as mneb 
energy as the older block, but 75 peroeni 
as much light with a marked Increase la 
light diffusion. 


Methyl Bromide as 
Insect “Extinguishbr** 

TI^TTHYL bromide, sometimes used as a 
iTl. fire extinguisher, is proving even ame 
useful as an insect “extinguisher" or fumi¬ 
gant, as it will in many cases kill insapls 
without injuring the plimta upon vhbffi ^te 
insects are feeding. 

Methyl bromide is used—in eentrtd of file 
Japanese beeUe-dn the faadgi^ el Mu 
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and vesetablea from within qatrantined 
great. It alto bat been found particularly 
useful for treating potted plants and nursery 
stock which may be infested -with the larvae 
of this insect. After treatment the plants 
can be shipped outside.the quarantined area 
without danger of spreading the pest. 


Tank Truck for 
Liquid CO 2 

A new model EFH Mack truck reccntl) 
placed in service by the Cardox Corp¬ 
oration, of Chicago, is an example of the 
facilities developed by this concern for 
transporting liquid carbon dioxide at con- 
irolli^ constant pressures and in bulk quan¬ 
tities. 

Since CO 9 liquid has a vapor pressure 
which is dependent upon the temperature 
of the liquid, the pressure increases as the 
temperature rises. Prior to this development, 
liquid CO« has always been handled in con¬ 
tainers in which the temperature of the 
liquid would become the same as that of the 
surrounding atmosphere. Pressures as high 
as 1500 pounds to 2000 pounds could, there¬ 
fore, result in the small individual shipping 
cylinders. Containers for high pressure are 
necessarily of heavy construction so that 
large capacity containers were impractiral 
and uneconomical. 

Cardox transport equipment, such as that 
mounted on this Mack truck, consists of 
pressure vessels with relatively low working 
preuures as, for example, 300 pounds per 
square inch. Corresponding temperature at 
300 pounds pressure is approximately 0 de¬ 
grees, Fahrenheit. This container is well 
insulated so that heat loss will be low and 
pressure rise in the tank will be slow. The 
liquid COt is placed in the tank at a pres¬ 
sure appreciably below the working pressure 
of the vessel, and a pressure relief valve is 
provided which will open at the normal 
working pressure of the tank. With the open¬ 
ing of this valve, COi gas is bled off from 
the top of the tank causing evaporation of 
liquid within the tank, the evaporation pro¬ 
cess cooling the contents of the tank and 
thus lowering the pressure so that the con¬ 
trol valve will again close. 

This truck unit can maintain constant 
pressure of 300 pounds over an indefinite 
period of time by bleeding oS approximately 
four pounds of COi per hour through the 


bleeding valve. However, if the track tank 
is filled at pressure of 250 pounds, it will re* 
quire several days before sufficient boat pene¬ 
trates the insulation to raise the pressure to 
300 pounds. A normal haul is of less dura¬ 
tion than the time required for the pressure 
lot reach the point where refrigeration by 
bleeding begins; hence, in actual practice, 
no loss of gas is experienced in transit. The 
unit is equipped with a compressor type of 
liquid pump which enables liquid COi to be 
transferred in either direction between truck 
tank and storage tank and additionally makes 
it possible to fill high-pressure shipping cylin¬ 
ders and containers. 


Flame-Descaling 

T he operator in the accompanying illus¬ 
tration is flame-descaling an 18,000- 
pound steel casting for a hydraulic turbine. 
Flame-descahng is a relatively new process 
for removing the scale from blooms, billets, 
slabs, forgings, and steel castings by means 
of specially designed oxy-acetylene heating 



Flame-descaling a easting with a 
special oxy-acetylene heating head 


heads. The process is based on the principle 
that when high-temperature is quickly ap¬ 
plied to the scale (or oxide skin) on a piece 
of cold metal, the scale expands and breaks 
away from the base metal because of dif¬ 
ferential expansion between the scale and 
the steel. Descaling has a number of ad¬ 


as pickling, sandblasting, and chipping. 
The casting shown here, for example, was 
flame-descaled in one fifth the time formerly 
required for chipping. 

Self-Contained 
Unit Headlight 

O NE of the most significant develop¬ 
ments in automobile headlights has 
resulted from three years of co-operative 
research and testing by the entire auto¬ 
mobile and headlightmg industry in col¬ 
laboration with public authorities. This is 



Headlight lens, bnlh, and reflector 
in one unit for most new cars 


the new Sealed Beam headhghtmg system 
which has been generally adopted for most 
of the cars to be announced this fall. The 
new system promises a great increase in 
safety for night driving for two reasons; 
the traffic beam is practically without glare; 
and, second, the lamps are estimated to give 
virtually their original illumination through¬ 
out the life of the lamp. 

The new headlamp is unique in that the 
source of light, the reflector, the lens, and 
the gasket are all assembled in a single, 
securely sealed unit. In other words, the 
headlamp is a single light bulb itself, the 
parabolic reflector surface of which is ail- 
verod on the inside and cannot therefore be 
affected by dust or moisture. Two types of 
sealed beam units are available—one en¬ 
tirely of hard glass and the other a com¬ 
posite unit consisting of a metal reflector 
and a glass lens. The two types will be 
interchangeable in the recesses provided for 
them in the newer cars. 

These iinita are relatively more expensive 
than the present bulbs but, considering the 
light efficiency aa the new lamp ages, the 
increased cost over ordinary small bul^ 
loses its significance. Other advantages are 
that the filament is always definitely and 
permanently focused for best results, a 
wider and stronger country beam is given, 
while the traffic beam is thrown more sharply 
to the right side of the road and gives better 
illumination even far to the right of the 
shoulder. When the filament finally burns 
out the whole unit is thrown away and a 
new one installed. 


For Future Da Vincis 

ALWAYS a challenge to designers, world 
X\. fairs have resulted in the development 
of a number of new architectural forma, 
many of which have later become generally 
adopted. It is perhaps in the bold use of 


vantages over other cleaning methods such 
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Where Shence Ends 
U ospiTALiTY Begins 



The Waldorf, for example, is a magnificent scientific 
achievement, not only dependent on science when it 
was built, but continuously dependent on many sci> 
ences for the efBciency of its operation. 

But every man of scientific turn of mind knows 
what we mean when we say that hospitality, in his own 
home no less than in the Waldorf is something warm, 
living and human that survives scientific detachment. 

And it is that ability to preserve the human touch, 
in spite of all our clockwork schedules and efficiency, 
that gives the Waldorf its unique reputation for main¬ 
taining close, cordial and communicable contacts 
with its patrons. 

Besides, this year, when you come to New York, 
you’ll get so much science at TiiE fair, that it’ll be a 
genuine relief each day to return to the hospitality 
of The Waldorf-Astoria 1 

THE 

WALDORF-ASTORIA 

PAHK AVENUE • «9TH TO S«IH • NEW TOBK 


new materials for decorative and artistic 
effects that the New York World’s Fwr, how¬ 
ever, makes its most striking contribution 
to the progress of art and design. In this 
sphere, the Fair has given an impetus to 
the technological d<;velopments of the last 
few years winch may hasten by years their 
general adoption. 

Outstanding is the decorative use of 
plastics, most notably the brilliantly refrat- 
live transparent varieties now available 
Domenico Mortellito, for example, hai 
achieved in his mural in the lobby of the 
Du Pont Building, a design reminiscent of 
stained glass but with a refreshing balance 
of colors and textures attained by use of 
the soft and plastic properties of these new 
materials. The nine-foot cast-phenolie 
statues in the Federal Building, designed 
by E. H. Burdick, lighted from within, pro¬ 
vide a considerable part of the illumination 
in the large hall in which they stand. Many 
of the tall pylons, whose internal lUumina 
lion strikingly accents different portions of 
the grounds, arc faced with plastic materials 

The use of stainless steel as a sculptural 
material has been notably advanced at the 
Fair, as Dr. Gerald Wendt, Director of its 
Department of Science and Edueation, has 
pointed out. Robert Foster, a pioneer in 
the use of the welded steel sheet, has two 
gigantic figures in this medium. His 
"Winged Merriiry,” floating in brilliant 
stamless steel from the veranda roof of the 
Ford Building, brings out to full advantage 
ihe lift, the apparent floating lightness of 
the speedy messenger of the gods. His heroic 
figure of a woman is notable for the long 
fold of cloth draped over her extended arms 

The large mural in the French Pavilion 
by Jacques Durand is done on wood, with 
synthetic lacquers containing colloidal gold 
In the focal exhibit in science, Allen Saal 
burg bus used a new technique, painting 
large transparent murals on glass, using 
alcohobsnluble dyes applied by the air 
brush. Witold Gordon’s mural, “Food,” is 
done ID rubber-base paint. 

The new tube lights, lined with fluorescent 
materials, have enriched the color of the 
Fair and are largely responsible for its 
nocturnal beauty. Especially striking is the 
device which sends a vertical beam of light 
from mercury lamps, set in the sod, upward 
into the trees. Each quivering leaf glows 
with a soft green light resulting from the 
fluorescence of its chlorophyll. To many, 
the Fair’s beautiful illumination is its out 
standing new art form and most memorable 
feature.—TAe Industrial Bulletin at Arthur 
D. Little, Inc. 


'Determination of 
Cobalt in Steels 

I N the standard method of analysis of steels 
and alloys, six to eight hours are re¬ 
quired by an experienced chemiat lor a 
determination of cobalt. By further devebp 
ments of an electrochemical titration 
method, chemists of the General Electric 
Company have made possible accurate de¬ 
terminations of cobalt in alloy heats while 
these are being held at pouring temperatures 
by the smelter. Thus a discrepancy in cobalt 
content of an alloy can be discovered before 
expensive castings are poured. 

In the new method, a sample la dissolved 
in acid, the cobalt oxidized with a definite 
excess (|uantity of standard potasaiom to- 
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ricyaiud«t and the excesa determined by 
titration with sundard cobaltoua nitrate 
solution. The amount of cobalt in the sample 
IS calculated from the amount of ferricyanide 
used for its oxidation. 


Camera Becomes a 
Police Witness 

O FFICER Rollye H. Galbraith of the 
California Highway Patrol has a posi¬ 
tive method of recording the actions of law 
violators who cross his path in the vicinity 
of Lancaster, California On the dashboard 
of his patrol car Officer Galbraith has in¬ 
stalled a “robot witness” in the form of a 



The camera that pictures speeders 


Filmo 70 camera that records the action of 
ilie car being “tailed.” A photronic cell ex¬ 
posure meter is mounted in a bracket beside 
the camera. 

“You can't argue with a motion picture,” 
IS a statement football coaches have been 
making for years, and in bringing “witness” 
movies to the police court. Officer Galbraith 
IS pioneering in a field that promises great 
results. 

For definitely proving a case against 
speeders, why not fasten a second speed¬ 
ometer in front of the camera, so that its dial 
would appear in a lower corner of the field, 
with the speeding car visible in the same 
picture? 


Improved Surgical 
Sutures Made of 
Nylon 

N ylon mono-fllament is now being used 
to make surgical sutures. Nylon, the 
same Du Pont material that will enter into 
line hosiery, is a man-made, protein-bkn 
substance derived basically from coal, air, 
and water, characterized by extreme tough¬ 
ness and strength, and possessing the pe- 
cubar ability to be formed into fibers and 
into various shapes such as bristles and 
sheets. 

The new sutures have been tested by more 
than twenty important hospitals and medi¬ 
cal centers throughout the country, and 
declared a marked improvement for dermal 
sutures. It is aaiii that they are practically 
non-irritating to the tissues, do not de¬ 
teriorate in the presenoe of infection, and 


How 

Mickey Mouse 
joined our family 



• "Plastic dishes with pictures 
of Mickey Mouse—how in Jie world 
did Westinghouse get into that 
line?” asked a buyer. Well, it’s an 
odd story, showing how the logic 
of production sometimes leads to 
surprising answers. 

• Among the many electrical 
products that we make are the out* 
lets, switches, plugs, fuses and other 
little connections needed in a wir¬ 
ing system. They are known as 
Bryant and Hemco wiring devices, 
and are made in our factory in 
Bridgeport. In 1928, when the 
amazing possibilities of plastics were 
startling industry, we took over a 
nearby plastics plant to mould these 
various devices. 

• TAe capacity of this plant 
was greater than our needs, so we 
either had to cut it down or find 
new uses for plastics. About that 
time, scientists created new plastics 
in vivid, rainbow colors—marvel¬ 
ously suited to tableware, toys, 
smokers* fittings and hundreds of 
such things. It seemed a long jtunp 
from dynamos and motprs, but we 
had the plant and the plastics, so 
we plunged into the new field. 

• Vamous designers went to 

work —skilled tool makers made 


hundreds of new dies —we hired 
salesmen who knew dishes and tum¬ 
blers rather than switches and plugs 
—and almost before we knew it, bad 
an important new business on 
our hands. 

• Our first big hit was with chil¬ 
dren. 'They were delighted with 
fascinating dishes decorated with 
pictures of Mickey Mouse, Snow 
White, and other lovable people 
who live in story books. We have 
sold millions of dishes glorifying 
Mickey and his gang! And millions 
of gaily colored spoons, plates, tum¬ 
blers and kitchenware, all identified 
by the well known names they bear 
—Hemcoware or Safetyware. That 
ashtray on your desk, the plastic 
bousing of your new electric razor 
or the beautiful plastic cabinet of 
your bedside radio—they probably 
are all of our make. 

• Hoday, this plastics plant Is 
busy with orders from chain and 
department stores from all over the 
country... from sales organizations 
who use these products for premi¬ 
ums and novelties... and from man¬ 
ufacturers who are using plastic 
parts in their produas. 

• To US Westinghouse people, 
trained as we are to do years of 
research before launching a new 
electrical product, this overnight 
success that seems almost to have 
come out of the air, is startling and 
refreshing. Actually, of course, it 
did take a lot of planning and good 
team work—but still, it’s fiin to look 
back and see how Mickey Mouse 
came to join the Westinghouse 
family. 
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because the fiUnMut is Boa-ca^RaiT, the 
poiaibility of infection penetrating the 
sulure and being oerried into the woimd 
is diminiahed. 

Because of the smooth sorfaoe of nylon, 
there is less discomfort in removing the 
suture from the tissue. The sutures are fast 
dyed—an aid to the doctor in locating the 
surgical stitch readily. 


Large Tires to End All 
Large Tire Stories 

G igantic pneumatic tires that stand 
■ seven feet high—and considered the 
largest made for actual use—are now being 
manufactured by United States Rubber 
Company, L D Tompkins, vice president, 
announced recently. 

The tires are of the size knovm as 24,00-32, 
and weigii approximately 1500 pounds each. 
They are of 34-ply construction, and thd rub- 



A giant among tires, compared with 
an ordinary passenger car tire 


her tread at places is more than three inches 
thick. They comprise the tire equipment on 
large LaTourneau Tournapull earth-moving 
machines used by the Guy F. Atkinson Com¬ 
pany, of Los Angeles, in building the Han- 
srA Dam near San Fernando, California. 
These machines are capable of carrying 30 
cubic yards of earth at a speed of 17 miles 
per hour. 

Each tire, when inflated—the tube itself 
weighs 100 pounds—has a load capacity of 
about 121A long. Three men, using a special¬ 
ly designed derrick, require five hours to 
change one of these tires. 

Shipping ot the tires necessitated the use 
of open-end railroad cars, as the doors on 
the ordinary freight and express cars were 
not large enough to get the tires throu|d>- 


Lung Collapse to 
Control Tuberculosis 

C OLLAPSE of the lung for persons suf- 
fenng from tuberculosis has been 
found by the Chicago Municipal Tubercu¬ 
losis Sanitarium to be twice as effective 
a treatment as other measures directed 
against the control of the disease. A oritioal 
study of 7341 cases is reported by Dis. Fred¬ 
erick Tice and Allan J. Hruby of the Chi¬ 
cago institution in die Jkurtui of the 
American M«£ed Amdatun, 

Of The 7341 patienu obeened, vm • 
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6 1/2-year period, W90 were lubjected lu 
lung oollapte for more than three months, 
337 for Ims than three months, and 330 had 
pneomothorax attempted. The other 3584 
patients were controU. 

Broadly, the results were twice as good 
with the treated patients as with the con¬ 
trols and were better still in comparison 
with the life expectancy of patients with 
open tuberculosis as revealed in the medi¬ 
cal literature .—Science Service. 

Sight and Sound Torque 
Indicating Wrench 

A new type of torque measuring wrench 
which can be applied to any detachable 
socket having u Mi-inch square drive open¬ 
ing, is now on the market. This wrench is 
of the reversible ratchet type and is designed 
to indicate right-hand torque. 

With a wrench of this type, it is possible 
for the operator to tighten nuts or bolts even- 



Unifomi tension on series of bolts 
is possible with this new wrench 

ly and to any desired tension or torque load. 
Closely limited torque application is now 
considered essential in many types of auto¬ 
motive, aviation. Diesel-engine and indus¬ 
trial work. 

In application, the wrench may be used 
by utilizing either the calibrated scale which, 
by sight-reading, shows applied pressures of 
20 to 200 foot-pounds, or by a sharp sound- 
signal which is given for any desired torque 
from 35 to 200 foot-pounds. The calibrated 
scale is read at a point where the index 
dioulder crosses the scale and the sound 
signal can be set by a simple device. 

Accuracy of the wrench does not depend 
on gears, levers or dials. Although right-hand 
torque only is measured, the wrench action 
reverses for left-hand turmng. The 36-tooth 
ratchet wheel, with twin double-tooth pawl 
of the reversible ratchet mechanism, makes 
possible the short operating swing of only 
1/36 of a full turn. Wrench acuon is instant¬ 
ly reversed by a flip of the shifter, located 
flush with the head. 

High Efficiency 
Railroad Brake 

A NEW type of railroad brake which will 
X\.l»ing high speed trains to a smooth, 
comfortable stop within 2500 to 3000 feet 
front miles an hour—about half the 
distance now required—was announced re¬ 
cently by Edward C. Budd, president of 
Budd Wheel Company. 

The brake eliminates the century-old prin¬ 
ciple of a metal “shoe*’ pressing against the 
rim or tread of the wheeL Instead, the 
engineers have paneamed the new brake 
winewbat on thoM used In automobiles in 
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that a composition shoe is used. This shoe 
exerts pressure upon an aiT>cooled disk or 
drum, mounted on the axle inside the wheel 
to bring the train to a rapid, hut smooth 
stop. Special control devices automatically 
prevent the wheels from sliding when the 
brakes are applied suddenly. 

The new brake solves many of the prob¬ 
lems of high speed train operation. The 
first is the effective control of a train travel¬ 
ing at high speed. “Flat wheels,” bugaboo 
of railroad men, arc eliminated. Wheels 
and braking mechanism no longer will get 
red hot on long grades. 

The new brake was developed in the 
research laboratories of the Budd Wheel 
Company under the direction of C. L 
Eksergian, chief engineer, who has devoted 
many years of research to the development 
of wheels and braking systems, in automo¬ 
tive and other fields 

The first complete train equipped with 
the new brakes is the General Perrhing 
Zephyr, of the Burlington lines 


PASSENGERS 

TN a year, the American railroads 
carry approximately 500 million 
passengers—or equal to the com¬ 
bined population of North and 
South America, the United King¬ 
dom, France, Italy, Poland, Spain, 
and Germany. More than a billion 
tons of freight are also handled 
each year by these carriers. 


Cigarettes Are Pipe 
Filters 

T ilOSK people who slurled that cut-down 
on-your-sinokiiig craze, and showed 
more than a million cigarette smokers how 
to do It by using two eigarcttc.s at a time 
instead of one. are bark at it again This 
lime it’s a pipe' 

They did the eiguiclte tiiik with an 
aluminum holder in whii h you smoked one 
cigarette through anolhir, the seiond ciga 
rette acting as a filler, (.ertified tests showed 
that this removisl about 70 pen eiil of 
nicotine, tars, and other undesirable ingre 
dients of cigarettes 

Now they have succeeded in applying this 
principle to pipes. With the Zeus cigarette 
filter pipe you can smoke a ’Tiodful” of 



Above; Two half cigarettes, in the 

broadened stem of the pipe shown 

below, act as efficient filters 
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curiosity. Not even the inventor could fore¬ 
see any practical implications to the 
achievement. He contented himself with 
writing a letter to the American Philo¬ 
sophical Society in Philadelphia about it. 

Looking backward it is different. This 
was probably the first time in history that 
propulsion had been achieved and distance 
covered by means of an internal combustion 
engine, and the little boat may have been 
the dim morning star of the motor age 
The engine is described by Frank A. Taylor, 
Curator of Engineenng of the Smithsonian 
Institution, in a descriptive catalog of the 
merhantcal collections of the U. S. National 
Museum. 

Morey’s model unfortunately is no longer 
in existence. The inventor did not even try 
to get an American patent on it. AH that 
remains is his description of the device, 
summarized by Mr, Taylor as a vapor engine 
in which “a vacuum was produced in the 
cylinder by firing an explosive mixture of 
air and vapor from common proof-spirits 
mixed with a small portion of spirits of tur¬ 
pentine.” A model of this engine ran 
smoothly for several hours, but there is no 
record that a large engine was ever built. 


SUNUCHT AND 

Agriculture 

S cientists m the laboratories of the 
Hawaiian Sugar Planters’ Association 
in Honolulu are now working on a project 
which promises to bring the sunlight fac¬ 
tor within the realm of predictability for 
farming. Their experiments indieaie that 
sunbght and its effects upon agriculture 
can be meoeured with a fair degree of ac¬ 
curacy. The implications of such a discov¬ 
ery for agriculture are far-reaching 
The inquiry grew out of experiments 
which the Experiment Station has long 
been conducting in the water-absorption 
rate of growing cane. These experiments 
revealed that there is a direct and calculable 
relationship between the intensity of solar 
radiation and the “thitst” of the ranc. 

Indeed, so sensitive is the plant to the 
sun that a mere wisp of cloud, passing 
across the face of the sun, will defimtely 
affect the water consumption of the cane 
After sundown, as every fanner knows, the 
water absorption rate of a plant will quickly 
diminish. But it is not so generally known 
that there ore similar changes in tlie rate 
of “drinking” during the daylight hours. 
These changes, it was learned, bear a 
distinct relationship to the variation in 
the intensity of the sun’s rays. From such a 
discovery, it naturally followed that if sun 
rays could be measured, agriculturists 
would be able to plan production with an 
almost mathematical certainty of plant 
growth. 

Under the direction of Dr. Harold L. 
Lyon, head of the Hawaiian Sugar Planters’ 
Association Experiment Station, physicist 
Hugh W. Brodie hat been working on this 
problem since 1930. 

An outgrowth of these experiments has 
been a parallel study of the poasibilities of 
a large-soale conaol of irrigation based on 
sttoli^t data. This work is now in progress 
at the Hawaiian Sugar Planters’ Association 
Experbnent Station. 

'The value of audt on inquiry may be real¬ 
ized from the fact that, for every pound of 
sugar produced in Hawaii, a ton of water 
must 1^ uaed. Several of Hawaii’s larger 
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Marlin Razor Blades 


Old Company Slaiho* Selling 
Cott>>-Olfen 40 First Quality 
BladM for Half a Dollar 


The Marlm Firearms Company, famous 
for the manufacture of fine guns since 
1870 , has found a way to bring the finest 
quality razor blades to shavers at a frac¬ 
tion of their usual cost, 

Basic patenta having exptied, Marlin 
pays no royalties And by selling in 
’’wholesale” quantities, with economies 
in packaging, shipping, etc., the company 
effects savings which are passed on to 
the consumer. 


_ ....____'gical 

steel, for standard holders, Marlin blades 
' are offered at the unprecedented price of 
80 for one dollar, 40 for fifty cents. Un¬ 
der the company's ironclad guarantee, 
you can try these new blades without 
risk. Use five, and if you do not find them 
equal to the best, you may return f" 
balance and get your money back, 

Mail the cwism today fSr a "sduttsali" paskus 
of thia IM hSdnl Marlin Wtil pay tbs kMsH, 


Thi Martin rirstnas Cl 


























SORTER SARGENT 
PUBLICATIONS 

A HANDBOOK OF PRIVATE 
SCHOOLS, 23d wlition, 1192 pagei, 
fMO. 4000 tcfaeob, 17 mapt, 300 
illiMlratioiu. An Aaniul Review and 
Gtdda Book for ail intereated in adu- 


BDUCATION, 1939, A REALISTIC 
APPRAISAL, 160 pagea, |1.00. A 
furvay of education aa a aodal proceaa 
and a great induatry. 

“Read and read with interest the general 
apmaisal You are doing a unique work " 
—John D*wty, Columbia Universtly 

HUMAN AFFAIRS, 1939, ca 450 
pagea, for Fall publication. The in¬ 
ternational and dotncatic muddle rea- 
liatically preaented. 

A BRIEF SCHOOL GUIDE, 4th edi¬ 
tion, 1939. 178 pagea, 25^. 

THE SUMMER CAMP GUIDE, 4th 
edition, 1939. 112 pagea, 25^. 



Toeen-fiaation 


which recovera that get from the 
air lor ute in our chemical induatry 
and in fertiliaera, prodacea about 
4,000,000 tona of fixed nitrogen per 
year. Thia amount, however, repre- 
aenta only the quantity of nitrogen 
over one-fifth of a square mile of 
the earth'a surface. 


Better Magnet Wire 

E liminating the need for apace-con- 

euffling protective coatings in many in¬ 
stances, Formez wire, a new and superior 
magnet wire, announced recently by General 
Electric, is insulated with a synthetic ream 
which is tougher and more flexible than the 
conventional enamel coatings. 

Since Formex wire requires less apace for 
insulation and protection, it gives the design¬ 
er new opportunities to reduce the size of 
many products. Further, electrical properties 
are os good as those of ordinary enameled 
wires, and tests show that Formez wire is 
considerably higher in resistance to abrasion 
and to the common treating solvents. When 
severely twisted and then subjected to a lero- 
peraiure of 125 degrees, Centigrade, for one 
hour, ordinary enameled wire cracks but 
Formex wire is not affected. 

It withstands the operations of winding, 
assembly, and varnish impregnation much 
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An Accurate Balance at a Price 
Within the Reach of All 



Sensitive to 2/30 gram 
Weighs up to 100 grams 
Compact—^No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 

Now pcrmistiblc for auxiliary um in 
drug stores (N. Y. C. Serial B17.) 


Nerer before a balance with all these exceptional features! 


FiHctt Quality —Usde of tasted malerlale Its 
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Ide the beat equipment The Bakelltu cup la 
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knlte edge and agate bearing will give long 


e AeaxttiMiv—Weighs to one decimal 
farther Qiau the usual low-priced 
uier »1 ales and serves nearly svery labors- inspsi-uon ana tesw 

I purpose short of precise analysis. The the laboratory It Is 

selty of 10(1 srsms Is ample for the delicate -- 


weighings made In the usual course of teach¬ 
ing, organic ayntbesls, experimental work, 
compounding, photngraphic work, etc 
Campoet Convemrnt —Does not monopolize a 
laboratory table. Placed on the desk of the 
busy technical executive. It will soon become 
Indispensable. 


arm or In an overcoat 


BENNETT BALANCE—$8.00 plus 40c Postage 
Tech Editorial Service, 26Wett40thStreet,NewYork,N,Y. 


Another 

Mathematical 

Problem 

B ecause of the interest shown in 
previous problems, we offer another by 
Lieutenant-Commander Kaplan. Any cor¬ 
respondence relative to this new brain- 
leaser should be addressed to him in care 
of Scientific American, 24 West 40tb St., 
New York. N. Y 

The problem: A hole 2 inches in diamelci 
is drilled through a solid cylinder also 2 


inches in diameter, in such a way that the 
axis uf the drill is perpendicular lo, and 
inlerserls, ihc axis of the cylinder. What 
IS the volume of material removed'’’ 

The solution will be given in these 
columns next month. Meanwhile, can you 
obtain Ihe same answer as the author? His 
value was Si cubic inches 



better than commercially available enameled 
wire. It can be used to advantage in nearly 
all applications where enameled wire has 
been used, and m addition it can be iitibred 
m many applications to replace enamel- 
cotton, enamel-paper, or other fabric-covered 
wires where formerly a protective wrapping 
was necessary. 

New Castable 
Refractory 

A s a result of its recent development 
. work on castable refractones, Johns- 
Muiiville announces a new Lght weight Fire- 
crete for making special refractory shapes, 
for replacing difficult brick construction, 
for lining furnace doors, and for making 
small monolithic linings. The new product 
IS suitable for working temperatufes up to 
2280 degrees, Fahrenheit. 

Accepted laboratory and service tests 
have shown that this latest addition to this 
line of products, widely used by industry 
for many years, possesses an exceptionally 
low heat storage capacity. This is of spe¬ 
cial importance in intermittently operated 
furnaces, since appreciable quantities of 
heat are wasted in heating heavy fire brick 
and then allowing the furnace to cool. Light 
weight Firecrete has been shown to be 
four times as effective as fire brick in re¬ 
tarding heat, while having only half its 
weight. Also, its resistance to spalling is 
such that it will withstand direct exposure 
to flame temperatures. 

Sixty-five pounds of the material are re¬ 
quired per cubic toot of finished oonstruo- 
tion. It can be used to form any required 
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relTacUiiT abtpe. This is accomplished 
within a short period of time simply by mix¬ 
ing light weight Firecrele with water and 
easting it into a form. Twenty-four hours 
later the shape is ready to be placed in 


Versatile Surface 
Finish 

S AID to give a hard, flick-proof finish, 
with perfect adherence to most metals, 
a new urea formaldehyde finish, which is 
called Ultrakote Synthetic, has been an¬ 
nounced by C W. Haynes Laboratories, Inc. 
The finish it produces has the appearance 


Solution of Last 
Month’s Problem 

1 AST month, in response to many requests, 
i we published another problem for our 
mathematically minded readers. Briefly, 
It was required to find the length of a 
rope with one end tied to a cow and the 
other to the edge of a circular pasture 
200 feet in diameter. The rope allowed the 
eow to graze over half of the total area of 
the pasture. 

The solution of this problem, as outlined 
below, requires the use of the calciitus. Ref¬ 
erence to the illustration will clarify the 
symbols used by the author. 



may bo changed ove 
involving only the 


dp z= — 2<i sin 0 do 
We have, therefore, by making this a 
stitution. 


of porcelain and is much tougher. It will 
stand denting, bending, hammering, and 
general abuse. 

Ultrakote Synthetic can be used on any 
production metal, ranging from the manu¬ 
facture of delicate jewelry to heavy ma¬ 
chinery, including the following: metal 
kitchen cabinets, stoves, refrigerators, iron- 
ers, washing machines, clocks, office ma¬ 
chines, and maify other applications. It 
can be applied by spraying, dipping, or roller 
coaling. It bakes to a tough, flexible finish 
at I.'iO degrees, Fahrenheit, in 30 minutes. 

It can be furnished in either water-white 
clear or any other color, and the “dear” 
is claimed to be non-yellowing. 

^2 (2(1 cos 0l 0 • —2a sin 0) dO = 
-40^9810 20 dO 

If, for simplification, we let 
y = 20 

then 

dy = 2d0 

and the expression for the area becomes 

‘'y 

Integrating between the limits 
0 = and 0 = Oi, 




which for y will be 

y—K and y = y,. 


Since, by the condition of the problem, 
this area is to equal one half that of the 


^ sinyi—y.cosyi= 

The value of y, which satisfies this equa- 
. tion may be determined by constructing a 

ra lus arm such as that shown below, and suc¬ 

cessively reducing the error of approxima¬ 
tion to whatever degree desired. 

From this table, it is evident that 
an expres- yi = 109'11'18".9 (very nearly) 

ariable, 9, Hence, 


You Can Influence Others 
With Your Thinking 

try it some time. Concentrate in¬ 
tently ujson another person seated in a 
room wtth you, without his noticing it. 
Observe him gradually become restless and 
finally turn and look in your direction. 
Simple—yet it it e positive demoMtration 
that thougdit generetei a mental energy 
which can be projected from your mind to 
the conaciousnesa of another. Do you real¬ 
ize how much of your succesi and happinesi 
in life depend upon your influencing others? 
Is it not important to you to have others 
understand your point of view—to be re¬ 
ceptive to your proposals? 

How many times have vou wiriied there 
were some way you could imprest another 
favorably —get acrost to him or her your 
idea$T That thoughts can be transmitted, 
received, and understood by others is now 
scientifically demonatrable. 

This FREE Book Points the Way 

TU tabs <■( miraculous accompliahmaou ol mind 
W Uw ai^aiita ax now known to ba tacr—ool (abla. 
TTw method wharaby thaaa thinaa can ba INTEN- 
TIONAIiY, nca K^an^ly^accompluhad baa baw 

the •choela ol awient wiadom axiatins ihrouaboul iha 

ilSad’ book,**-!™' SECRFr‘’SffiRITAGEl‘*'^whl3! 

aaplaina how you may racalva thia uniqua wiadom 
and banafii by iu appllcacion. Add-aaa: Scribe T.C.C. 

The Rosicruqans 

(AMORC) 

San Jose, California 
(NOT A RELIGIOUS ORGANIZATION) 


'5 STRAIGHT GRAIN 

GENUINE IMPORTED kinuf $| 

BRUYERE ROOT HUiI 1 


and the corresponding value of p, using 
2(X) feel in place of 2«, will be 
p, = 200 cos 54'35'39".5 = 

115.87 feel 


BECAUSE of minuto, al- 
I moatindiacemiblosuiiee* 
flewa which In no way im¬ 
pair amoking quality. 

RamembariStraiahlOxaina 
cannot ba made at will.. 
\ thay must ba discowarad. 
Out supply la limitad so 
Older TODAY at this un-> 









SCIENTIFIC AMERICAN 


QCtdmn ■ ISW 


MAKE YOUR 

Im Mowiei 

IN 

latiral Colari 

WITH THE 

EEYSTONE 



THE KEYSTONE K8 

is one of the smallest movie 
cameras in the world, being 
small enough to slip in the 
pocket of your coat. 

It's accurate and economical 
and simple to load. There are 
no sprockets, loops or com¬ 
plications of any kind. 

Can be used for color pictures 
as well os black and white. 
Takes either single or double 
width 8mm film. 

F3.5 lens interchangeable with 
fast or telephoto lenses—3 
speeds, direct vision finder, 
built-in exposure chart and 
many other advantages. 



Mail onlers filled. 
Write Dept. S.A.K. 




What Pose? 

O NE of the wont bugaboos the non- 
profeational photographer has to en¬ 
counter in his camera work is the selection 
of a pose suitable to the subject, and one 
that gets away from the usual thing. Cen- 



Figure 1 


erally speaking, the head may be posed in 
one of three principal positions with rela¬ 
tion to the camera—full face, three quarter 
view, and profile. But such a rule is much 
too vague, almost too obvious, to be of real 
use when the purpose is to obtain a portrait 
that is alive with personality and not merely 
a likeness, or what is presumed to be a like¬ 
ness. Moreover, a true likeness is not merely 
a physical resemblance, but a character im¬ 
pression. 

Posing may broadly be classified in tvro 
divisions—the formal and the informal. The 
formal pose is ordinarily associated with 
the studio or the carefully arranged set-up w 
by artificial light at home. Figure 1 is an 
example of this type of portraiture. It is 
the so-called "profession^” portrait type, 
in which the subject is portrayed in con¬ 
ventional style. Both subject and photog¬ 
rapher are conscious of engaging in a 
routine, a sober, methodical routine the 
end result of which is the familiar “studio 
portrait.” Not that this type of portrait 
is a poor likeness or lacks character, but 
the personality is restrained; friends of 
the subject who see the picture do not quite 
recognixe the person tW hnow in life. 

By contrast, examine Figure 2 and see 
the difference. This is the subject as jve 
know her, smiling eadly and gracefully; 
vibrant, sparkling, alive. Taken in the stu¬ 
dio, also, the method employed was radically 


different from that used for Figure 1. The 
subject lighted a cigarette and was allowed 
to act naturally, to converse and generally 
to be “her self.” When things looked ripe, 
the shutter was clicked and a precious mo¬ 
ment was caught forever. Figure 2 is as 
much of a portrait as Figure 1, but which 
would you vote for if you had to make a 
choice between the two for a prominent 
place on your bureau? 

Figure 2 is an example of the modern 
treatment in portraiture, and so are the 
others reproduced here. Figure 3 is an 
outdoor shot in the informal manner. A 
miniature reflex camera was directed from 
overhead to record a characteristic pose 
and expression, entirely unrestrained and 
completely at ease. It is easier outdoors to 
make shots of the informal type with suc¬ 
cess, partly because of the diffuse and 
all-cmbracing nature of daylight, which per¬ 
mits exposures without having to be loo 
much concerned with light arrangements, 
partly because subjects seem to be less 
camera-conscious outdoors. This is one rea¬ 
son why one frequently hears the comment 
that “the best picture ever taken of me was 
a snapshot at such-and-such a picnic” , . . 
or boat ride or hike. 

Figure 4 is another indoor portrait by 
artificial light. The subjiict, seated on a 
bench, leaned back, resting on her hands 
and turning her head toward the camera 
In the final printing it was found that the 
best result could be achieved by selecting 
the head alone and enlarging that to the 
full dimensions of the print, and Figure .5 
shows how this was accomplished to the 
great enhancement of the result. Incident¬ 
ally, many a portrait negative may be im¬ 
proved by the simple expedient of deleting 
the non-essentials and concentrating on the 









camera, the result will be much more agree- 
•ble. Thus, Figures 1 and 4 were posed 
with one shoulder toward the camera, and 
Figure 2 with the shoulders at a sli^t 
angle. 

The ligbdng aimigement for Figures 1 
and 4 eonaist^ of a main, diffused light, 
comhiaed with a soft spotlight; llgure 2, 
a spetUidit and a soft main light from be¬ 
low, aad figure" 8, dajdighti srith the sun 
furnishing both general soft iUandnation 
and a epotUght effect. 

But why is Uie subject always smiling, 
one Mght askt The answw to that one 
is; Ube subject Is most charaoteHstloslly 
Preeenteff la tUa way. She Is at her best 


X tographic filing device of any Idnd. 
You may store your negatives in ordinary 
envelopes and keep them in the bureau 
drawer, or in a cardboard box of some sort. 
This kind of makediift arrangement may 
be good enough for ’tokr purposes. But 
for those industrious workers who accumu¬ 
late large numbers of negatives, particu¬ 
larly ffhere the negatives my in siie, a 
somewhat more daborate system will be 
found not only convenient but essentiaL 
Especially wiQ this be true for the man 
who intends now and then to dabble in 
journalistic photography where the ability 
to find n^tivM quicldy when needed is 
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o( the utmost imporunee. The Udi o( « 
good system may frequently mean die dif¬ 
ference between a sale and a missed oppor¬ 
tunity to cash in on one’s hobby. 


Flower Close-Up 

F or rendering deuils in flower^ the 
close-up supplementary lens is fre¬ 
quently employed to advantage. The picture 
of hollyhocks reproduced here, for example, 
was made with a miniature reflex equipped 



“Hollyhocks’* 


with a proxar supplementary lens which 
permitted an approach to the subject much 
closer than that possible with the unaided 
lens. Incidentally, the picture shows the 
flower in several stages of development, 
from the closed bud onward. In the present 
instance, some foreshortening may be* seen 
in the near petals of the largest blossom, 
although it does not appear to be objec¬ 
tionable. 


Fifth Rochester 
International Salon 

E ntries are now being invited for 
participation in the Fifth Rochester 
International Salon, to be held at the 
Rochester Memorial Art Gallery, Roches¬ 
ter, New York, from January 15 to Febru¬ 
ary 25, 1940. The closing date for the 
submission of entries is December 14. En¬ 
tries are divided into commercial and pic¬ 
torial groups. Fee is tl which includes 
the right to submit to the maximum of 6 
--colored lantern slides, 4 monotone prints, 
4 color commercial prints, and 4 color pic¬ 
torial prints. 


View Cameras 
IN Demand 

R ecently we have been noticing a 
considerable revival of interest among 
amateurs in the use of the view type oanuro. 
Particularly does this seem to be true of 
the 4 by S-inch view, such as the Koroiu 
and the newly introduced Crown. Second¬ 
hand view oameros of this type that appear 
in the stores do not seem to stay very long 
and one frequently hears favmrable com- 
ments concerning the use of a type of cam¬ 
era that has us^ly been associated oidy 
with professional studio workers. WldlBtbe 


S4West40lliStra«t 
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“Sandy” 

lo be frightened at the sight of the camera 
and would not behave normally Sometimes 
he cowered; at other times hr was fidgety 
and nervous. One of the diRicuhics was 
getting his ears to stay up This was finally 
accomplished, after many attempts, hv some- 
onr standing just behind the photographer 
and, by one sign and another, convincing 
■Sandy that he should bring his ears up 
Several snapshots were made with a reflex 
miniature, one of which is reproduced here 

The Camera 
Sissy Philosophy 

P ER.SONALLY, we Uke to buy a cameru 
in a brand new condition, never handled 
before outside the photographic store. We 
like to have the feeling that any wear and 
tear accruing to a camera has come as a 
result of having been handled and used by 
us in the course of our picture-making ac¬ 
tivities. As time goes on and the camera 
assumes a worn condition it is comfortable 
to know that it became so because we had 
used it frequently. The camera, by these 
Signs of wear, becomes associated with our 
personal experiences and the pictures we 
made with it. 

Wd admit that, like other camera users, 
we desire occasionally—and, when we can 
afford it, fulfill the desire—to trade in our 
‘•amera for a new one, one equipped with 
the newer gadgets. They are hard to resist, 
these handsomely contrived, new camera 
atodels, not only because they are good to 
took at but the dew gadgets are real im¬ 
provements and signify advances in cam- 
design. Nevertheless, no nutter how 


BETTER PICTURES WIN PRIZES 


''SO YOU WANT TO TAKE BETTER PICTURES” 

By A. P. PECK 

Associate Editor, Scientific American 
IS THE ONE BOOK 

that ahows you, simply 
and in understandable 
language, how to take the 
beat pictures under all conditioru. 

"Pictorial appeal and technical excellence” are yours for the choosing when 
you snap the shutter. You must first, however, be familiar with certain funda¬ 
mentals of composition and camera oparation. These fundamentals are diffi¬ 
cult to dtg out of the average book, but not when you have a copy of "So You 
Want to Take Better Pictures” at bond. You learn os you read, easily, pain¬ 
lessly, without having to wade through a mass of material that holds no immedi¬ 
ate interest. 

Written expressly for those millions of camera owners who have their I 

developing and printing done at the photo shops, the lessons which it I 

teaches are simple and straightforward, uncomplicated by formulas and I 

directions meant only for the darkroom fan. I 


16 Chapters 
Over 200 Pages 
Dozens of Illustrations 
Board Covera 


YOU NEED NO OTHER 
BOOK TO GUIDE YOU 
ALONG THE PATH 
THAT LEADS TO 
BETTER PICTURES 


24 West 40th Street 


MUNN & CO., INC. 




























Buy these VICTOR 
Units 

TOR RefiMtorB make tham ao cfleetivi that ranld 
•zpoBur«s may b« tued. «**«*»»''■ w»» »»pm 

Buy from Dtdtrt — Write for Folder 

J.H.s.iti.&si».c«,.i!8»-^ 


D««i(ii for a bookplate 

into the desired position behind the subject. 
Because of the near view, the clouds were 
naturally rendered very soft-edged so that 
the purist might object to the picture on 
this account, declaring that the clouds have 
too much the appearance of a piece of cot¬ 
ton pasted in the sky. However, clouds do 
not always have to be rendered sharp. One,, 
does feel, howevmr, that the picture is some¬ 
how incomplete. A solution that immedi¬ 
ately comes to mind is the use of the print 
for a bookplate, with the usual wording 
lettered in the roomy space in the lower 
left part of the print. 

Carkying Filters 

I N carrying filters and supplementary 
lenses of the proxar and ^star types, 
provide yourself with individual cases of 
hard leather or Bakelite, if these are not 
furnished with the filters and supplemen¬ 
tary lenses when purchased. Carrying these 
items in the vest pocket or carelessly in 
the pocket without any protection whatever 
is bound to result in'dusl-covered elements 
that are also likely under these oondWons 


*^Make Money 
With 

Your Camera*^ 

Photo-Markets 

This 144-page book 
tells what to “shoot,” 
how and where. Gives 
directions for submit¬ 
ting photographs to 
magazines. Lists hun¬ 
dreds of markets for 
photographs, together 
with the types most 
suitable for each. 

Eighth Emm 
RepUed — Vp-ToJhOP 
50 Cents, Postpaid 

SciENTinC Ambsican 
34 West 4dlh SUoet New Y«ik City 
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Get this 
I CAMERA 
CATALOG 


to be Bcratched or broken. You thould be 
a« careful of theae aa you are of the camera 
lena itaelf, for it muat never be overlooked 
that the filter or aupplementary lena ia 
placed over the taking lena and that any 
damage Buffered by theae elementa will have 
ita effect on the negative. 




Photo Fans! 

MAKE YOUR OWN 

Polarizing Filtars 

(Polarialae loMa) 

FOR YOUH CAMERA Sl» 

Economicti! Efficient poaipold 

Genulnr Polaroid, Typi' II Pllm 

8lae 2” i 2" wUh pair of 5(1 SstWlM 

40-S4-.2.2 OR 3nmm thin (Ml ^'"2 i» A 


harIiVIioss 

mtHle A Labaratory Appara 


Profitable Photography 
with the 

Miniature Camera 

By Edwin C. Buxbaum, AJtJ’J. 

B esides having a iwnalder- 

able amount of fun with the 
miniature camera, making trick 
“ohota,” art photographs, and the 
like, you can also use it for spe¬ 
cial paying work. This little pa¬ 
per-bound booklet of 72 pages 
tells not only how to make in¬ 
teresting photographs that are 
salable to news agencies or mag¬ 
azines but also gives many clues to 
the very large number of types of 
photographs that can be sold. For 
those who wish to mix profit with 
pleasure this boiAlet should prove 
moat belpfuL—11-10 postpaid. 


SOENTinC AMERICAN 
U West dOtli S^ Mew Yerk, N. T. 


Zeiss 6 by 6ch Ixortcx 111 (tl99) 2>4 
by 2>4-inch iwin-lena reflex camera 
equipped with Carl Zeiss Tessar //2A, 8cm 

I —--y, (3% inches) lens. 

Spring pressure plate 
assures film placement 
in focal plane of lens. 
. Tessar matched with 
//2.8 finder lens of same 
focal length, projecting 
image of subject on 
plano-convex focusing 
screen. Illumination 
uniform over entire 
screen area. Four-times magnifier covers en¬ 
tire focusing screen. Quarter-turn wheel 
focuses four feet to infinity. Scale on 
focusing wheel shows depth of field. 
Albada eye-level finder in which front 
element tilts forward and back aa lens is 
racked out and in, correcting for parallax 
at all distances. Operating lever, with one 
smooth movement, Mmnltancously winds 
both film and shutter. Counter dial shows 
number of exposures made. Half-turn of 
lever advances film, spacing negatives 
evenly and winding shutter with one mo¬ 
tion. Shutter is Compur-Rapid with speeds 
from 1 second to 1/400, bulb and self-timer. 
Signal shows whether shutter is discharged 
(black), wound (red), or set on self-timer 
(white). Shutter release adjacent to op¬ 
erating lever. Shutter speed and lens aper¬ 
ture settings controlled by levers on each 
side of shutter and visible in separate win¬ 
dows on top of camera. Double exposures 
and skipped frames eliminated by coupling 
of film-transport and shutter-winding mech¬ 
anism. Tripod socket accepts standard 
American screw. Eyes for carrying strap. 
Standard 37mm slip-on filters and lens 
shade, as well as new Zeiss Ikon 35.5mro 
screw-in filters, fit lens. Film is loaded in 
usual way, then advanced until arrow (on 
paper leader of aQ film) lies between white 
dots on inside of camera. Hinged back is 
then closed and automatic counter mechan¬ 
ism goes into action. 

Bn Bee Atlas Tripod (17.50): For all 
types of cameras, including 5 by 7 view 
and cine cameras. Three sections, all 
chrome with satin finish. Has reversible 
feet, peg on one side and rubber tipped 
on other. Weight three pounds. When 
closed, legs 23 inches longi; open, extend 
to 60 inches. Tripod guaranteed against 
mechanical imperiectlona. Packed in 
weather-proofed tabular container which 
may be used as carrying ease. 

Umm MicROCRAPRtc Enlarcer ($27.50): 

Incorporates aotomatio film presture te- 
leaie, which permits sliding negatives with- 
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out tcratching, and double leiu condenser ] 
ayatem for unilonn fiat field illumination. 
Enlarger aupphed with both double and 
single frame masks; other masks available. 
Enlarger uses standard Mercury //3.5,35mni 
lens, focused by smooth-acting, quadruple 
thread, focusing adjustment. Adjustable 
ruby filter and holder of die cast construc¬ 
tion with chromium tnm, supplied. Adap¬ 
ters available for Leica, Contax, and other 
lens makes. 

Robot Sequence Flasher- Comprises base 
conuining flat type dry battery plus 
automatic mechanism which causes one 
flash bulb after the other 
to be connected with syn 
’ chronirer of Robot II cam- 

' 

interchangeable bank hold- 
ing three flash bulbs and 
reflectors. Electric cable 

J camera. Fitted witlustand- . 
ard American tripod bush¬ 
ings for attaching to tripod or camera by 
means of bracket. Device 19 inches high, 
weight 22 ounces. Exposure and flash arc 
simultaneously released every time button 
IS depressed Three bulbs may be fired bt- 
fore reloading. Additional banks may be 
purchased for quicker reloading. Also pos. 
sibte to connect several flashers to obtain 
more than three sequence shots. Button in 
base of flasher permits instant change of 
connections to fire three bulbs simiiltaii 
eously. 

Lafayette FtHROTYPE and Chromium 
P oLLSH- “A little goes a long way” in 
new polish for black enamel and chromium 
ferrotype plates. Applied sparingly to plate 
and wiped dry, it is said to provide an even 
wax coating to aid in avoiding mottled effeet 
common in glossy prints and indefinitely 
prolonging useful life of plates. Non-in¬ 
flammable. 

Bee Bee Chrome Tilt-Top ($2 50): Tilt¬ 
ing and panoraming tripod head made 
of steel, brass, and aluminum, plated with 
chromium. Reversible tripod bushing fur 
domestic or foreign cameras. Five-inch 
handle controls movement. Weight 14 
ounces. 

Cine-Kodak Outdoor Guide (10 cents) • 
Exposure data for all Cine-Kodak films, 
8mm and 16mm, black-and-white and Koda- 
chrome. One dial adjustment yields simul¬ 
taneous exposure reading for all films, and 
for bghl, average, and dark subjects with 
Kodachrome. Four daylight conditions 
(from “bright sun" to "cloudy dull”) and 
four angles of lighting (back, side, flat 
front, and open shade). 

Solar 4 bt 5, 5 by 7>inch Enlargers 
(4 by 5, without lens, with bulb and 
baseboard, $49.50; 4 by 5 wall type, without 
baseboard, with wall mounting brackets, 
$59.50 ; 5 by 7 wall type, without baseboard, 
with wall mounting brackets, $59.50. Up¬ 
right standard of heavy chrome-plated 
metal 36 inches high, 1% inches in diam¬ 
eter; reflector head seamless, double waU 
construction providing circulating air 
jacket; 5 by 7 models equipped with foot 
swittji; focusing by newly designed double 
braced, double metal track system adjust¬ 
able from either side of unit; wide bellows 
adjustment permits focusing over wide 
range of sixes; metal negative carrier con- 
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Amateur Photographers 


New Ways in Photocraphy, by 
Jacob Deichin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing stub things as trick pho- 
topaphy, photomurals, retouching, 
infra-red, and a number of other sub¬ 
divisions that will not be found else¬ 
where in as clear and concise a man¬ 
ner. $2.85. 

So You Want to Take Better Pic¬ 
tures, by A. P. Peck. A friendly, face- 
to-face chat with the camera owner 
who has his developing and printing 
done at the photo shops, yet wants to 
know enough about his camera and its 
uses to enable him intelligently to 
utilize it to best advantage. Over 200 
pages, dozens of illustrations. $2.10. 

Universal Photo Almanac and Mar¬ 
ket Guide. How, when and what to 
photograph in order to make money 
with your camera; where to sell dif¬ 
ferent types of prints. $1.00. 

Amateur Film Making, by George H. 
.Sewell, AJ1,P.S. Useful to the begin¬ 
ner as well as the expert movie maker. 
Tells about films, cameras, exposure, 
film editing, story telling with the 
camera, and so on. Illustrated. tl.b0. 

Champlin on Fine Grain, by Harry 
Champlin. A complete hapd-book on 
ihe entire subject of fine grain, in¬ 
cluding formulas and how to com¬ 
pound and Use them. $1.85. 

Photographic Hints and Gadgets, 
by Fraprie and Jordan. How to make 
all kinds of photographic accessories; 
from film clips to cameras to light¬ 
ing equipment, and so on; 250 articles 
and nearly 500 illustrations. $3£0, 

Portrait Photography, by H. ITif- 
liams. Fundamental principles of 
composition and lighting, paving the 
way to satisfactory results in this 
particular branch of photography. 


Photographic Enlarging, by Frank¬ 
lin I. Jordan, F. R. P. S. One of the 
most interesting and authentic books 
an enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, many of them salon- 
winners, show the value of correct 
technique. S3 j60. 

Prices Quoted Include Postage 


Wo Can Supply Any Photographic 
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gi«U of 5 by 7 (lide-thruugh wood frame 
into which reducing, dustlesa type, metal 
negative carrier is inserted; negative car¬ 
riers available in all standard sizes from 
double SSmin to 4 by 5 inches; wide range 
of adjustments for lenses up to IVj inches 
focal length. 


Gross Photo Mounts: Selected assortment 
now available specially made to meet 
amateur requirements. Sample package of¬ 
fered by factory for fl postpaid. 


Kodak Home Lichtinc Guide (10 cents) • 
For still and movie users of Super XX 
film. Pocket card guide with movable dial 
offering complete data for indoor shooting 
by ordinary rimm light from 60 watts to 
400. Covers light-to-subject distances 12 
feet to two feet, lens apertures f/2 to 1/22, 
“still" exposures 1/50 of a second to 64 
seconds, and both normal and half-speed 
for movie cameras. 


Robot Film Rewinder Chamber of plastic 
material permits transferring film from 
any standard .55min cartridge into Robot II 
magazine, and vice versa, in broad daylight. 
Device also serves ns carrying ease for 
ivso loaded spare magazines, furnishing re¬ 
serve supply of film sufficient for 100 Robot 
pictures. 


Fedlo Print Drver (12 95) • Has polished 
lacquer surface giving prints smooth 

finish when dried Accommodates remov 

able ferrotype plates. 
Compact, measuring I 

14>^ by 10 by 1 % I 

inches LI ses 105 watts, 
operates on cither A. c. 
j or n t. Equipped 

* with an Underwriters 

Approved cord. Can¬ 
vas washable and held 
m place by new type stretching device that 
holds prints firmly in place, fleating ele¬ 
ment gives uniform distribution of heat 
that is kept at even‘temperature. 



Peiujtz Ultra Fine Grain Devlloplh 
W 665- New developer compounded 
according to formula described in the pho¬ 
tographic handbook, “The New Photo 
School,” by Hans Windisch Said to com¬ 
bine advantages of poraphenylene-diamine 
formula with non-toxic, non-siaining char¬ 
acteristics. Each container holds 20 ounces 
of developer, sufficient to process approxi¬ 
mately 15 rolls of 35mm film. Recommended 
working temperature 65 degrees. 


Bel Bek Neck-Pod ($2.50): Measures 6 V 51 
inches long when closed; extends to 12 
inches. Chromium plated. Head holds cam¬ 
era either horizontally or vertically, as de¬ 
sired. Complete with adjustable leather 
strap. 


Hvdk Optical Slide Rule ($1.50) • Made 
of engraved stainless steel, 6 1/2 inches 
long by 1 inch wide by 1/8 of an inch thick, 
this rule gives photographers necessary in¬ 
formation about lenses, focal lengths, mag¬ 
nifications, and measurements. For examfile, 
rule gives depth of field obtained when focal 
length of lens and aperture are known, aasur- 
■ng aharp enlorgementa of great djameter. 
Rule also contains^ conversion tables—fah- 
renheit to centigrade, ounces to oc, mm to 
inehai, gratm to grama. 



"Ci<rv« mil Clouds,” by frmk A. Htthtrdion, with «n Aute Rolleifltx . . . 1/100 ttcowd tt f/i 


Composition is Easy withaRolleiflex 

VEN the beginner will find it easy to moke shorp, well-composed pictures 
with 0 Rollei camera. For composition, os well os focusing, is done on the 
ground gloss screen. You see each picture os it is going to appear in the 
finished print. There's no parallax—no view finder—no ronge finder through 
which you hove to squint. And the extro fost finder lens (on exclusive Rollei 
feature), renders o brilliant image even when the comero's lens is stopped 
'way down to 11,16 or 22. 

Moreover, you get pictures of o practical size—twelve negatives 214" x 214" 
on a roll of standard, easily obtained 120 or B2 film. Mokes beautiful Dufoy- 
color shots. Kodochrome cut film or 35 mm. rolls 
may be used with speciol odopter bocks which ore 
quickly ottoched. 

Thera era naw five different models from which to choose, 
priced os follows: 

Tho Automotic Rolleiflex, with Zeiss lessor f/3 5 lens and 
on ultra fast f/28 finder lens, in Compur Rapid delayed-, 
oction shutter (speeds up to 1/500), automatic threading 

complete with case ... $152.50 

New Stqndord Rolleiflex, with Zeiss lessor f/3 5 lens in 

Compur Rapid shutter, with cose _ .$128.50 

4 X 4 cm. Rolleiflex, Zeiss lessor f/2 8 lens, Compur Ropid 

shutter, complete with cose. $125.(X> 

Rolleicord II, Zeiss Tnotor t/3 5 lens in Compur shutter 

$77.50 

Rolleicord la, Zeiss Tnotor f/4 5 lens in Compur shutter 

$5750 

If your dmitr emuot mpply full mformotiou, wrUtt 

BURLEIGH BROOKS, Inc. 

Dept. 25, 127 West 42nd Street, Nev York City 





(me caitieracrud, veraallllty and efficiencr 
Lenaei from 10 to 40 cm local length may 
be readily Interchanged Film tranaporl, 
ahutter, mirror, ezpoaure counter being con- 
troled by one alng^e knob, extreme atmpUclty 


Plate Holden Il.t0i Extenalon Tubea fJO 

Carrying or Eveready eoae IIM 

Literature on requeat 
MIMOSA AMERICAN CORPORATION 
485 Fifth Are., New York, N. Y. 


payment, 13 mentha to pay Trade-la ymx 
old eameraf Witte in Infmatioa ea the 
oamera that iatenala yea, oad detaUaofoar 
TimePoywnt iflifriidt Cm 

mu * dOOWIUUt • HI. WHi HrfMe Pfc 






G 0 0 0 □ 0 0 0 0 0 0 0 
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, WATSON . . . 
k —the CAMERA 
^ for oetion theta 


Inture for the ama- 
filni, S< expoturea per 1^*. ^^1^ 

and ahuttara. Expoaure couaMr. Optical 
aye Uval Bader adJuftaUa far poranax. New 
nbratlonlen trixger egueexa abutter relaaaa. 


Q. 1 would like to get a picture of 
the inoon, using a 3-inch refractor 
made by Bausch & Lomb prior to 1900. 
The objective is clear and 1 would use 
a 1-lnch cye{dcoe. It is my ui^ier- 
etanding that if I should use a oamera, 
it would be used simply as a film 
holder and the lens would be removed 
from the camera. I would like your 
advice as to the mechanical arrange¬ 
ment of the equipment I also as to the 
type of film to use.—^J. C. C. 

d. The procedure sometimet employed is 
to remove the eyepiece of your telescope and 
attach in its place the lightest ground-glass 
camera you can find. The camera lens is 
removed and focusing and exposure is done 
as normally. Very fast film, such as Super 
XX or Superpan Press is required and an 
exposure not exceeding one half second. 

The correct focus must be found by trial 
and error because astronomical telescopes 
are corrected for the visual, not the chemical 
(photographic) rays. This experimentation 
is done as follows; Focus with the eyes as 
usual, getting the image as sharp as possible. 
Now, moving 1/16 of an inch at a time, rack 
the film plane forward, making an exposure 
each time you have moved the film plane 
to a new position. Develop the negatives 
and study the resulting pictures, from which 
you can select the one that appears to have 
been focused the most sharply Mark the 
point of correct focus in some permanent 
way so that all you will have to do in future 
IS to set the film plane at this point without 
further focusing. Incidentally, the negatives'^ 
will provide a test of the required exposure. 

If the negatives are too dense, this will mean 
that a shorter exposure than one half second 
may be given. 

Another method, using a reflecting tele¬ 
scope, is described by Harold A. Lower in 
his article on "Cde^ol Photography” in 


ror," writes Mr. Lower, “will be about half 
an inch in diameter, but it is so bright that 
it may be magnified by an eyepiece to about 
on inch, and still ^ bright enough to 
photograph with an exposure of less than 
a second. Use an eyepiece of dxmt one- 
inch focus, and project the image of the 
moon on a sheet of ground glass. Determine 
the distance from the eyepiece wUdh ia 


required to produce an image one inch in 
diameter. Then make a box to mount over 
the eyepiece, which will hold a plate-holder 
or ground glass focusing screen at the 
proper distance. There should be a door 
in the side of the box, so that one can 
adjust the eyepiece until the image of the 
moon is sharply focused. A small reading 
glass IS quite a help in determining when 
the image is the sharpest. When the focus 
is the best obtainable, replace the ground 
glass with a plate-holder. Have an asaisuni 
hold a sheet of black cardboard in front of, 
but not touching, the telescope. Then re¬ 
move the slide of the plate-holder, look 
through the finder and make sure that the 
telescope is centered on the moon. The 
exposure is made by moving the cardboard 
edgewise from in front of the telescope, and 
replacing it as quickly as possible. Be care¬ 
ful not to jar the telescope. If the exposure 
is short enough, the mction of the moon will 
not be rapid enough to cause a blur, even 
if the telescope is not equipped with a clock 
drive.” For further details we suggest you 
consult the article, which appears on page 
254 of the 4lh edition of “Amateur Telescope 
Making.” 

Q. I have ■ camera with//4.5 lens. 
Unfortunately, thsire la a nick on the 
rear element. Due to the faet that no 
faranchea of the German manufac¬ 
turer are In New York, I am unable to 
have the lena poliahed. Do you know of 
an optical concern which will poliah 
it? Alao, If worae eomea to worst, under 
what eondltlona would the nick be 
the leaat dlacemible on the negative? 
That Is, ahonld 1 attempt to fill it with 
Canada Balsam, or bla^en it to avoid 
reflection?—T. F. 

d. Although there ia no manufacturer's 
“branch” in this country, the importer of 
your camera con undoubtedly help you. 

Concerning your last question, Arthur 
Lockett, author of “Camera Lenses,” ■ 
standard work on the subject, advises that 
“a cracked gloea may not impair the per¬ 
formance of the lena unless the oudine of 
the crack it, to to apeak, markedly priamatic 
or iridescent in effect.” Even then, b« sug- 
geau that the lena may be made to work 
latlafactorily by paintii^ a satraw fine of 
opaque Uadc rendah araond ^ oradt or 
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nick. “Tbit BKMt piobsUy vlU not iho« 
«t all on the acreeai” be addt, “and will only 
subtract iafiniteaiiuUy from the amount of 
ligbu Similarly, a broken lens may be 
cemented, preferably with Canada Balsam; 
but if this ia difficult, the ‘Diamond’ cement 
used for mending china, etc., will answer, 
or even a strong, hot gelatine solution.” We 
would suggest you make several exposures 
with your lens as it stands and carefully 
examine the resulting negatives; if you can 
detect no real fault continue to use the lens 
as it is. Otherwise, aak the camera importer 
to recommend a good lens repair firm. 

Q. Occasionally I have to turn out 
a large number of prints and prefer to 
keep them all in the wash water until 
I get through with the entire batch. 
This nuiy take several hours and the 
first prints will therefore have to stay 
in the water all that time. Will exces¬ 
sive washing hurt the prints?— 
L. K. M. 

A. Excessive washing sometimes causes 
(niling. An effective preventive that has 
been used with large prints, such as photo- 
murals, that have had to be left in wash 
water overnight, is to add to the wash water 
about 5 percent of sodium bisulfite. 

Q. Please advise what model or 
number motion picture camera made 
by Eastman would ^ mcMt suitable 
for a beginner—also projecting equip¬ 
ment.—T. S. C. 

A Queries concerning the equipment of 
a particular firm should be addressed di¬ 
rectly to that firm as they are in the best 
position to give advice concerning cameras 
and equipment of their own manufacture. 
Accordingly, we have forwarded your in¬ 
quiry to the Service Department of the 
Eastman Kodak Company. 

Q. I have heard it said that when 
photographing at high sdtitudes, it is 
necessary, because of the increased 
brightness of the light, to decrease the 
normal exposure. How much shorter 
should the expoaurea be?—S. E. L. 

A. That depends on the altitude. For a 
general example, at 2S00 feet, give three 
quartets the normal exposure; at 5000 feet, 
two thirds; at 10,000 feet, one half, and at 
15,000 feet, one third. 

Q, In devdoping roll film in a tray 
by the oee-saw method, I frequentiy 
have troubie in getting the fiim into 
the solution evenly. Can you suggMt a 
remedy?—^W. B. 

A. Simply immerse the film in water 
before starting development. This will have 
no effect on the latent image but will moke 
the film limp. Developing will then be even 
and you will avoid the poaaible danger of 
having air bubbles form on the film. 

Q. I would like to study photog- 
ni^, eapedally motion plotura work. 
Will you please suggest seme sehools? 
I would dso like to knew what eem- 
pony asOs modoa-aleture eiiulpinent. 
—S. C. 

d. Two aoheola which have qtedd de- 
Panments for the ttndy of motion piottire 
photogrsphy are the New York Institute of 
Photography, 10 West 83rd Street, New 
Yoik, New York, and the American Schod 
of Pliatainsphir,*360i Michigan Avetrae, 
O^Mgo. IBhi^ Both tohools offer leai- 


addressed to the achools will bring litera¬ 
ture and complete information. 

Motion-picture equipment may be pur¬ 
chased in practically any photographic sup¬ 
ply house. Some of these compames are 
listed in our advertising columns. They 
will be glad to send catologues and prices 
if you will write them. 

Q. Doyou'know where 1 might find 
a table showing emulsion spesds of 
various films recorded in both Din 
and Weaton, or a table to oonveat Dhv 
readings?-W.W.M. 

A. In the United States, film emulsion 
speeds are rated either in Schemer or 
Weston. Din ratings are used in Europe. A 
conversion table that includes American 
Schemer (as distinguished from European 
Schemer ratings, uniformly six points higher 
than the American), Weston, Dm, and 
H.&.D speeds, is included in “Practical 
Speeds of Films and Plates,” a list of film 
speeds rated in American Scheiner degrees. 

It 18 enclosed with copies of the Exposure 
Meter Manual, by Joseph M. Bing, F jl.P.S. 
published by Photo Utilities, Inc. 

Q. I haveanold9by 12cmBakeIita 
film-pack adapter in which the groov¬ 
ing haa broken off, causing light leak¬ 
age. I understand that it cannot be 
repaired. What would you advise?— 
A. H. W. 

A. Since the adapter was molded in one 
piece, special grooving machinery would be 
needed to put it in working order again and 
this IS obviously out of the question because 
of the cost involved. The only remedy is to 
have a repair man fit a 3% by 4% kit into 
the broken adapter. While the size of the 
negauve it thus reduced, the difference is 
rather alight. I 

<?• Can you supply a formula for 
making a gum similar to that used on 
postage stamp# whifdt I can apidy to 
the backs of amall prints and which 
will need simply to be moistened 
before use?—^H. C. M. 

A. In five ounces of heated water, stir: 

10 ounces of fish glue or liquid glue 
5 ounces of liquid glucose 
5 ounces of denatured alcohol 
Few drops of carbolic acid 
Thin the resulting solution with water to 
the desired consistency and brush the backs 
of (he prints. If the prints are to be trimmed, 
apply the gum before trimming and trim 
after the gum bos dried. 

Q, lam undecided whether to pur¬ 
chase a camera taking only roll film 
or one equiiqied only for filmpadt 
and out film holders. Can you give 
proa and cons as to which ia more 
advantageous, roll film or filmpaok?— 

R.S. 

A. Filmpacka are relatively easier to load 
than toll film, although with praotioe the 
lauer may be loaded almost as quickly; 
furthermore, the roU-fifan type of oaaera 
requires opening the camera to load. Roll 
film ia easier to develop because an entire 
roll may bo developed at the same time. 
In the case of filmpacka the films have to 
be handled individually, although tanka are 
available iat devdoping them all at once. 
Filmpacka ore more expensive, but the 
camera will also take cut film which ia 
uiually cheaper than filmpaok and afforda 
a greater variety of emulaiont than roll film. 



THE DOLUNA “0” 


Ths Dalllaa “0” has long been a farorlte with 
mlnlcsm eutbueUstf Its many features Include 
automatic counting and fllm-Iocklog device, built- 
in optical view Under, front lena focualng to about 
4 ft, closed front, tripod eocket, attached range 
flnder clip, loopa for neckatrap and many other 
highly desirable features Genuine leather cover 
end bellowi. Hakes 8S exposurea 1 x IH' on S6 am 
nim. 

The Dslllaa "O", equipped with Certar f/« 9 
lena In Varlo type abutter (speede. l/tS. 
1/SO, 1/100 sec , bulb and Umt); UiU at only 

$13.00 

Tha Delllaa "0" equipped vrtth Certar f/JO 
lana In Compur B abutter, with speeds up to 
1/SOO second and a body type abutter release 
$34.00 


THE DOLLINA II 

These deluxe camaraa are equipped with built- 
in range flndere of the moat dependable typo, 
similar to thoee In the Super Dolllna They also 
have optical tubular view linden and other re- 
flnemeate Including. Automatic counting and IHm- 
locUng davloa, Compur Rapid shutter with epaadt 
up to 1/500, etebed-tn depth of focus table, cloeed 
front, tocualag to about three feet, loopi for neck- 
strap, tripod socket, sto. 

Delllna II, with Schneider Badlonar 

f/s.« .$3SdW 

With Schnetdar Xenar f/i.S. 6340 

With Selsa Teiiat t/3.8. 7340 

With Bebnaidsr Xenon f/t. 8240 




1 a new estatop, lUiisfrottnp and tutmg the 
Broofca Une of esmaroe, eniargert end ae- 
(anatiabia at leadM dealers evaryukera) 












Our Book Corner 


Mitific American is conducted, 
with the co-operation of the 
Eilltors. to make available for you a 
oomprehenaive book aervico. Kach 
month the Editors aeleot and review in 
these columna new hooka in a wide 
range of scientific and technical fields. 
In addition, they are ready at all times 
to advise you regarding the hest avail- 




able books on any aubject. You 
are invited to use this service 
freely. Tell our Book Depart¬ 
ment what kind of books you want 
and you will be furniahed witb a list of 
available titles, including prices.Whrn 
inquiring about books, please Ite 
specific; remember that we can be of 
the greatest help only when you tell 
UB just what you are looking for. 


THE GLASS GIANT OF PALOMAR 
By David 0. Woudburv 

M ainly iIus most readabl); book con¬ 
cerns (lie human side of the 200-inch 
telescope, what went on behind the scenes 
within the broad circle of scientists and 
engineers who conceived it, planned it, 
gradually evolved its details and (hen built 
It The swiftly moving narrative begins with 
Hale, the prune mover, and proceeds steadily 
down through to the present year (comple¬ 
tion of dome and of mounting, grinding and 
polishing of mirror up to final parabolitingl. 
For two special reasons it is authentic: first, 
the author, an outstanding contributor to 
first-rank magazines, is a telescope maker, 
hence closely comprehends his subject; 
second, he spent long periods at the site on 
Palomar and at the California Institute of 
Technology, also living with those who de¬ 
signed and are making the telescope, and 
set down their oral aicounts in lively style. 
They also checked the book for accuracy 
He also scoured the country from end to 
end in search of every root from which the 
telescope hut sprung. Very much of the 
text consists of personal narrative within 
quotation marks revealing the actual deal¬ 
ings, the daily give and take, and the dif¬ 
ferences and compromises of the principals. 
The book, though largely about people, does 
not skip the scientific or engineering detail 
of the huge undertaking Thus it answers 
both the personal and astronomical ques¬ 
tions which outsiders have often asked in 
vain. (380 pages, 6V4 by 914 inches, 66 illus¬ 
trations.)—$3,10 postpaid.— A. G. I. 

THE SCIENTIST IN ACTION 
By Vtlltam H. George, Ph.D , Royal Society 
Research Fellow, Lecturer in Physics, 
University of Sheffield 

F rom this book the thoughtful, studious 
reader may obtain a picture of the 
scientific method in some of its most search¬ 
ing, rigorous aspects and see how the scien¬ 
tist applies It. Not an elementary book. 
(3.'i4 pages, 5V4 by 8% inches.)—$3.10 
postpaid — A. G. /. 

COMPOUNDlJjG IN THE ENGUSH 

LANGUAGE 

By Alice Morton Ball 

I S it all one word, two separate words, or 
is It hyphenated? Worst bugbear of 
wnting in our illogical English language is 
word compounding. If you think that even 
editors undersund it, watch any two of them 


fight. Everybody tears out hair, however, 
about compounding. Here is a book con¬ 
taining a 103-page alphabetical list of 
nearly 13,000 of the word compounds that 
cause the most trouble, worked out by an 
author who has prepared the writing style 
manual for the U. S. Department of State. 
When in doubt, you flip it open and there 
13 your answer Also, for those few who 
want really to learn the principles of com 
pounding, there is an exhaustive study of 
the underlying basis of the whole matter 
(226 pages, 6% by 9Vi inches.)—$2.60 post¬ 
paid —A. G. /. 

MAN MAKES HIMSELF 
By V. Gordon Chdde 

I N which a noted British archeologist pre¬ 
sents an areount of human progress from 
the Old Stone Age, without inflicting on his 
readers the technical terminology and jar¬ 
gon of the sperialist. He describes three 
great revolutions in human history—the 
Neolithic, the urban, and the lecent revolu¬ 
tion in knowledge. (^5 pages, 5 by 8 inches, 
11 illustrations.)—$2.60 postpaid.—/! G. I 

ESSAYS FOR THE STUDY OF STRUC¬ 
TURE AND STYLE 
By Leo E. A. Smdla 

O NE of the largest industries in America 
IS that of writing for publication It 
is said that everybody is writing a novel— 
or something. This collection of essays with 
its lengthy discussion of types and stvle of 
writing and its discussion of grammatical 
questions is intended as a guide for these 
writers. As such it may be highly rec¬ 
ommended for slow and careful reading. 
(717 pages, 5% by 8% inches.) —$2.35 post¬ 
paid.— F. D. M. 

THE PROPERTIES OF GLASS 
By George W. Morey, Geophysical Labora¬ 
tory, Carnegie Institution of Washington 

A S Nature patly put it, “an eminently 
. scholarly and exhaustive monograph 
which IS bound to be of immense value to 
the wide circle who have to do in some way 
or other witb glass.” Chapters treat re¬ 
spectively the history and definition of 
glass, devitrification, oompoaition, chemical 
durability, viscosity, anneobiig, surface ten¬ 
sion, beat capacity, beat conductivity, den¬ 
sity, coefficient of expansion, elastic prop¬ 
erties, strength, thermal endurance hardness, 
optical' properties, electrical conductivity, 
dielectrics, magnetic properties, constitu¬ 
tion. This is not an elementary book but is 


definitely technical. A veritable storehouse 
of very compact, solid, dependable informa¬ 
tion on which the author, a member of the 
staff of a laboratory which has given much 
attention to glass since the World War, has 
been diligently at work since 1924, (561 
pages, 6 by 9 inches, 20 illustrations.)— 
$12.60 postpaid.—.4. G. /. 

THE MODELMAKER 
Folume IS 

A YEAR’S issues of The Modelmaker 
magazine hound in permanent form, 
of particular interest to the hobbyist who 
has a well-equipped shop and is sometimes 
at a loss as to what project to start next. 
It is particulaily concerned with advanced 
work in such things as the construction of 
model railroad equipment, model engines 
of various types, and improved equipment 
for the home shop (210 p.iges, 7 by 10 1/2 
indies, well illustrated and indexed —$2.00 
postpaid - A. P P. 

PROJECTION PRINTING WITH THE 

PHOTOMETER 

By A J. Haynes 

E xposure m projection printing IS a 
stumbling block for many amateur 
photographers. Without correct exposure it 
becomes impossible to obtain the finest pos¬ 
sible quality from the negative. It is be¬ 
cause of this sliimhiing block that exposure 
meters for enlarging have come into rather 
wide general use in recent years To guide 
the photographer in the use of these meters, 
(he author of the present book has prepared 
what mtght be termed a manual for this 
particular phase of photographic endeavor. 
The chapters deal with exposure meters, 
paper speed ratings, negative density range, 
paper exposure scale, and so on. (48 pages, 
5% by 8V4.)—$1.10 postpaid.—A. P. P. 

ABOUT PETROLEUM 
By /. G. Crowther 

W HAT petroleum la, where it comes 
from, where it is obtained, and how 
It is processed, is the scope of this book 
written for the motonst, aviator, mechanic, 
business man, and others, by a techmcallv 
trained writer who treats the subject neither 
lightly nor very technically, (181 pages, 
5 1/2 by 8 1/2 inches, 24 illustrations.) — 
$2.35 postpaid.— A. G. I. 

THIS EARTH OF OURS 
By Victor T. Allen, MS., Ph. D. 

E ither as a readable textbook or a 
somewhat lextbookish popular work, 
this treatise covers geology, both physical 
and historical, in a scientific manner, the 


^ We oen aupply our reeders with eny 
^of the books reviewed in this de- 
pertment. Priees cpioted include do* 
mestic postage. Foreign prices are 
necessarUy higher due to increased 
sbippinf charges. 

SciENTinc American 

24 West 40th Street New York, N. Y. 
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author being a proleuionsi geologitt. The 
treatment ie condenaed rather than detailed, 
thua avoiding the chief difficulty which be- 
deviU thoae who seek to learn geology- 
confusion in a morass of detail and termin¬ 
ological jargon. (364 pages, 5 1/2 by 8 1/2 
inches, 257 pages.)—13.60 postpaid.— 
A. G. /. 


HANDBOOK OF CHEMISTRY AND 
PHYSICS 23rd Editwri 
Edited by Charles D. Hodgman 

N umerous additions and revisions 
make this 1939 edition of a familiar 
reference even more valuable than its 
predecessors. Important additions are tables 
of Melting Point Index and Boiling Point 
Index of Organic Chemicals. The tables of 
Physical Constants of Inorganic and Metal- 
Organic Compounds has been thoroughly 
revised. The page size of the volume has 
been slightly increased over that of former 
editions, giving the book better proportions. 
(2221 pages, 4Vi by 7 inches.)—$6.10 post¬ 
paid — L. B. P. 

BACKGROUND TO MODERN SCIENCE 
Edited by Joseph Needham and Valter 
Pagel 

T en British writers—Dampier, Ruther 
ford, Bragg, Aston, Eddington, Ryh, 
Nuttall, Haldane and other outstanding sri- 
enlisls—lectured at Cambridge University 
on physics, astronomy, physiology, parasitol 
ogy, tropical medicine, evolution, and gen¬ 
etics, presenting these subjects historieally 
(mainly, however, reviewing advances dur¬ 
ing the past 40 years alone). These arc the 
lectures. Informative reading. (243 pages, 
bVj by 8 inches )—$2.10 postpaid -A G. /. 


CASEIN AND IT.S INDUSTRIAL 
APPLICATIONS 

By Edwin Sutermeister and Frederick L 
Browne 

W HATEVER the chemist wishes to 
know concerning the chemistry and 
uses of casein will be found in this very 
complete study. It discusses and explains 
in detail for the chemist interested in plas¬ 
tics the background facts in the use of this 
milk product, its manufacture, testing, 
analysis, storage, and its use in plastics, 
glues, paper making, paints, the leather 
industry, medicine, and other applications 
Extensive bibliographies and references to 
articles are given (433 pages, 614 by 9% 
inches, numerous illustrations.)—$6.60 post¬ 
paid.—F. D. M. 


FASCINATING FAKES IN 

PHOTOGRAPHY 

By Marcel Nothin, D.Sc. 

S HADOWGRAMS, smears, screens, bas- 
relief, photomontage, distortions, infra 
red—the text runs the whole gamut of 
photographic tricks that can be accom¬ 
plished hy the average amateur photog¬ 
rapher Vho does his own processing. Many 
of the effects described are old, in the 
photographic sense, but they are so vwH 
depicted and so thoroughly explained that 
the book repyeseots genuine value to the 
serious-minded camera fan. (72 pages, 7 by 
11 inches, thorouiffily illustrated with a large 
number of photogfkphs and diagrams.) — 
*2.10 postpaid.—/f. P. P. 
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L urking m Ihe rearmost cell of the av- 
. crage amateur telescope maker’s brain 
* IS the hope that someday he may work 
up to a full 20" reflector, and a number of 
telescopes of that site are known to he in the 
making. The clean-cut Casscgrainian re- 



Figure 1 : 2200 pounds of trim telescope 

Hector shown in Figures 1,2, and 3 was built 
by William Buchele, 2832 Sagamore Road, 
Toledo, Ohio, who previously had made two 
smaller sizes. Modestly, Buehele at first sent 
this magazine but one small photograph ac¬ 
companied by a mere 57 words of descrip¬ 
tion. The instrument shown by that photo¬ 
graph looked so good that he was invited to 
put modesty aside and write down the details 
about this telesr.ope, since these will be of 
value to other amateurs who plan telescopes 
of this size. 

“Your letter,” he replied, “puffed me up a 
bit and, if I do any bragging, it's your respon¬ 
sibility. I started telescope building about 
three years ago, using a borrowed copy of the 
first edition of ’Amateur Telescope Making.' 


That's when my trouble started, and I 
haven’t been the same since. After making 
the two smaller instruments I obtained a 21" 
Pyrex disk weighing 100 pounds and, at the 
end of about 40 hours’ work, I had it roughed 
out to //5. Fine grinding took six hours, 
polishing nine. This was all done by 
hand, the 100-pound mirror face¬ 
down over a full-sized tool and pol¬ 
isher, and I would not advise any 
one to attempt this unless he has an 
elephantine physique. [A. W. Everest 
also did this— Ed.] 

“Figuring was done with small 
tools, mirror face-up. The correction 
is within lA percent of a full para¬ 
boloid and the figure is smooth and 
regular, the performance good. 

“Both the convex secondary and the 
diagonal flat are of Pyrex; I turned 
down 8" disks to 614" to gain extra 
thickness. In correcting the convex I 
used Hindle’s method, and a sphere to 
figure the flat. 

“Hindle’s 18-point flotation system 
(Figure 4) was also used to support 
the mirror, though I doubled its num¬ 
ber of inner edge supports. Figure 4 
also shows the outer edge support 
shoes. The cell is a combination of 
steel plate and costings, welded, as is 
the lower part of the tube. 

"The lattice-type tube (Figures 1, 
2. 3) is bolted to the solid part. Its 


I'V', f 

■■■ ■ '! C.. 
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Figure 4; Cell. Flotation system 

over the squared ring at the top of the solid 
part of the tube. These give added rigidity 
1 can detect no flexure by visual inspection 
of the mirror reflections. 

“For the spiders (Figures 3 and 5) to sup¬ 
port the secondary mirrors 1 used saw-blade 
steel. 

"The dechnation axis trunnions (Figures 
1,6,7) ore castings of special material, (cast 
iron, nickel steel), as are the four other large 
parts of the mounting. All were normalized 
before machining. I made my own patterns 

“As I own no lathe or drill press I was 
forced to have the lathe and similar work 
done outside. 

“The declination bearings ore used truck 
ball bearings (radial thrust, 5" O.D.). 'They 
had to be large because the trunnions were 
to be hollow to allow the reflected rays to 
pass through to the eyepieces. 

“I placed the declination circle with its 
shielded light (Figure 6) on the west side. It 
is divided into half degrees. The index con- 


Figure 2; The Porter qiUt ring 


Figure 3 s Octagon hoops and spider 

eight pieces of tubing are of di¬ 

ameter, 20-gage wall, oold-rolled steel. The 
3/16" tie rods and Ae perforated octagon 
hoops also are oold-rolled steel, the latter 
(Figure 3) being made of 16-gage channels. 
A 1%* washer was brazed into each corner 
of the octagon and the tubes were then 
pressed through these holes and brazed, mak¬ 
ing a very stiff job r^tardless of the angle at 
which the tube rests. Figure 2 best ^ows 
the pairs of additional tube braces stretched 



Figure 5s Lower spidet. COL 
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SEVXECmrG ielescopes 

Pierce made. Theoretically and meohanteally right, 
with portable mount, ready to use. 6", $12S. 
RICHEST FIELD EYEPIECE 1,14* efl, .92* field, $6.50. 


Figure 6; Declination circle. Eyepiece 

aisU of a bright copper wire. On the eait 
side ia a teveraible ilow-motion motor with 
gearing (Figure 7), mounted on rubber. A 
small clutch allows this axis also to he moved 
manually without adjustment or disengage¬ 
ment of gears. 

“For the south polar axis I used a radial 
thrust, self-alining type of bearing (Figure 
R). The bearings under the split ring (Fig¬ 
ures 2, 3, 9) are used auto parts. The inner 
race ia stationary, while the outer race ro¬ 
tates under the big ring. This gives a four- 
point support, spread over a large part of the 
ring. Each pair of rollers is pivoted, and this 
tends to cancel out possible irregularities on 
the bearing face of the ring. 

“The R A. setting circle (Figure 9), is 
divided into minutes. 


VERT SPEfZIAL. All-inclusive telescope kits. Proper 
glcMS, clean abrasives in tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI- 
ACKINAL, complete instructions. 4“—$4 00, W.OO. 
Without Eyepiece and diagonal, 4'—i3.(X), 6”—g5.(X). 

Free test of yonr mirror. Write for catahtgne of supplies. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 
John M. Pierce e II Harvard Sl e Springfield, Vermont 

I TINSLEY LABORATORIES 

Supplies lor the Amateur Telescope Maker 


Rack and Ptoion Eyepiece Holders; Frism or DiasonsI Spider Systems; Rough 
Cast Mirrors, Cells and Mountings; Silvering and AInminising. 

Send 6 cent* for large illiutrated catalog 

Astronomical Telescopes and Equipment 

Portable and fixed instruments for private and professional observatories, both 
reflecting and refracting. Finished mirrors, lenses and monntings. 

ITrite for complete tpedficatUm* and price* 
a03S ASHBY AVENUE _ BERKELEY, CAUFORNIA 

S.rf«e. H.r4.».4 || fi ISF 

ALUMINIZED 

Ceotings ‘^'“iwulwfiiicr-iiowweo 


il Spider Systems; Rough 



Figure 7: Dec. slow motion motor 


“The principal gear train for the drive in 
RA. has a 1/8 H.P. synchronous motor (Fig¬ 
ure 8), mounted on sponge rubber. Slow mo¬ 
tion in RA. it obtained by a reversible motor 
operating through a clutch, aa in the dediaa. 
tioa axis ifaive. This it mounted on the under 
side of the large worn wheel beneath a 
housing. The large droular object in Figure 
8, near the worm wheel, is a guard to protect 
the gear, also the clothing. 

“A 2^* prism, shown dimly beneath its 
cell ring and a^ve the qdder in Figure 5, is 
used to divert the image to either of the eye¬ 
pieces at the reqiective ends of the declina¬ 
tion axis, simply by tuning the priam east 
or west one hd* turn. Very eomfotuble ^ 
serving poritloa ia thns made possible. 

“As a findac I um a 6*, f/M reflects with 
»>t«table (Ftgun 1). 

*‘M.yaha«rviBiMry(Fli«reslO,ll)wasinade 
by adding 8' to my garage. The teleseope 
rests on ^ers fflgm 12), with footings 6' 
deep, timnbaerwtary floor is 6^f above the 


B....YTH1NG POR THB- 

AifAnink nuRCOvB makbr 

Prsds ^ W wfaMiMhks ^ QosUir. 

I ttraaawa.4 Ava Wll-stts. m. | KRSa-OUR SPECIALTY 

4*.$2.« PTREX.$4.00 

-—- *". 1.71 PYtfX. MO 

KITS OUR SPEOAin 

4* kit 2.95 Pyrex 4M 

6" kit 3.79 Pyrex .. 5J0 

8“ kit 6.75 Pyrex . OAO 

10" kit 9.95 Pyrex 13.99 

12" kit. 14.79 Pyrex 24.00 

Kits eeatsia 2 gissa disea. a gradta at abvttivsa 
(iawtrdo not Insura an opticsllyparfactsuifaca), 
rouga, pitch or baaiwax, sad iutnictions. 


M. aUIflN, I4U Uagfslkw Avs., Now Tarh, N. T. 
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entrant curve, the result being «.prepared 
facet, shaped like a four-pointed star. 
ore attached to the warmed to*^ Wft^ turps. 
The object of the star-shaped facets is t^t, 
after cold-pressing and swelling out, such a 
shape becomes a square; while a square, as 
I'ITTLE ways of doing common opera- commonly used, tends to become a circle, 

i, devised and used by different (Whether a lap made of squares is superior 

are extremely numerous; scarcely to one made of circles is a separate ques- 


workers, are extremely numerous; scarcely to one made of circles is a separate ques 
any two do a job alike, in fact. Ed C. Rizzo, tion.) 

R.F.D. 1, Cold Spring, Ky., tells how he To make a pitch lap free from bubbli 
makes laps. In a wooden mold 1" wide, 24" holes, Edward Lenard, 4854 N. Austin Ave. 


long, Vi" deep, lined with wax paper, he 
pours melted pilch, lets it cool, removes it, 
peels the paper off and, in a warm room, cuts 
the strip into 1" squares. Each of the four 
sides of each square is then cut with a re- 


Chicago, heats the pitch in a double boiler, 
stirring it often; then removes the inner re¬ 
ceptacle and holds it 6" above a low flame 
until the pitch is thin enough to pour readily, 
stirring all the while. 


TELESCOPTICS 

(Conluiued from preceding page) 

garage floor and ih II' square, giyjng ample 
room The housing for the telescope rolls off 
on a gantry (Figure 10), and is so compact 
that, when closed, it is scarcely noticeable 


the Schmidt Principle in Optical Design, 
by D O Hendrix and myself, in the Aiigui 
iiiiinber, it was certainly far from our inten 
lion to deny credit to anyone to whom credi 
IS due. The meaning of our offending sen 
lence would have been clearer had it beei 
phrased to read ‘. . . little that was no 
known to Schmidt’ instead of ‘little that i 



‘The sidereal clock (Figure 1.3) was made new.’ 
from an ordinary pendulum clo< k For the “Through private sources we know tha 
pendulum I substituted a longer and com- .Schmidt himself had derived the fundamen 
pensated pendulum, thus reducing the speed lal equation and had considered variou' 
of the hour hand to one revolution per 24 
hours. On the dial face is a star map, and 
stars at the zenith are indicated at all times 
by the hour hand. 

“For the benefit of any faint-hearted U'- 
pirant for a 20", you may say that 1 am not 
an engineer, neither am I a mathematician’ 
my s< bool training was very elementary. 

“Our local Toledo Astronomy Club is an 
active one Professor Winslow, of the Uni¬ 
versity of Toledo, IS our skipper and we meet 
monthly at the University.” 

TETTER from an author: 1 

jLj "in our article, “Some Appheations of 


BUILD TOUR OBfl REFLECTIND TELESCOPE 




Figure 8: South bearing and drive 


You Audit th« Accounts 
of your Troasuror, 
Why not your Insurance? 

After all it is the 
Basic Atturance of your 
Investment 

I L. S. Treadwell & Co., inc. 


I Figure 9t North bearlnga, R. A. circle 


Figure 11: It oil folds np snugly 

modifications of the principle to meet the re 
quirements of special problems. Had we 
been concerned with the history of the mat¬ 
ter, which, as our title siiggesu, was not the 
case, a complete bibliography naturally 
would have been Included. TTie methods of 
polishing and testing used at Mount Wilson 
for several years were developed independ¬ 
ently by Hendrix and descried by biin in 
a public lecture in 1933.” 

—Wittiam H. Chriitie. 

S URVEYING the durability of alumi¬ 
nized and chrome-aluminia^ minon, >» 
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Figure 13: Buchele. Sidereal clock 

the June, 1939, Astrophysiral Journal, Rob- 
ley C 'Williann of the Univernly of Michi¬ 
gan, after questlonnainng 16 observatories, 
states in an 11-page article that “the most 
probable useful life of a coating of either of 
the films 18 from 2% to upward of five years, 
deiicnding upon the excellence of the coat¬ 
ing, Us care, and the degree to which it is 
subjeeied to condensed moisture and dirt 
particles.” 

In the July number of the same journal— 
u professional astronomer’s journal than 
which there certainly is no whichcr—occurs 
the statement that the new Skilling and 
Kiehordson "Astronomy", reviewed in Scien¬ 
tific American for August, is "the best single 
hook available for teaching a large amount 
of astronomy to the uninitiated student,” in 
flattering agreement with our own review. 

Dave Woodbury, a T.N. whose book, “The 
Mass Giant of Palomar,” on the 200", is re¬ 
viewed elsewhere in the present number and 
who lives in Ogunquit, Maine, is now lecture- 
touring here and there among clubs of ama¬ 
teurs, using a heavy aasortment of lantern 
slides. He has also lectured before Rotary 
Gliibs and even Women's Gubs, but here he 
tempera his technicalities to the shorn lambs. 

W HO can excel the record of C. P. 

Dayton, Lyford, Tex., for telescope 
pier? His is 2200' deep! Because his 
locality IS underlain by a 40' stratum of 
quicksand, trains moving within five miles 
of the telescope caused serious shimmying. 
An S'" concrete pier made it worse. He felt 
whipped. Then came an oil company, drilled 
» 9000* well on his land. Dry hole. But it 
wasn't a total loss, for Dayton found that, 
when he set his telescope on the 2200' of 
casing the drillers had left cemented 
in the bowels of the earth, the telescope had 
me stability of Palomar. Seismoscope be- 
wtnes tdesoope. 
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TRADE MARKS 

AND 

UNFAIR 

COMPETITION 

Br ORSON D. MCNN 

A Trade Mark is an intan¬ 
gible asset of a business, yet 
its actual value may grow so 
large that it becomes the very 
foundation on which depends 
the whole structuie of the 
business. Because of this fact, 
every business man should 
have available such informa¬ 
tion on trade marks as will 
enable him to judge with a 
fair degree of accuracy the 
desirability of any mark 
which he may be consider¬ 
ing. 

Here, in one handy vol¬ 
ume, written in non-legal 
terms, is a simple yet com¬ 
prehensive interpretation of 
the Federal statutes and the 
body of common law relat¬ 
ing to trade marks and un¬ 
fair competition. 


Price 91.00 ponpM 

Pnblithed by 

SCIENTIFIC AMERICAN 
24 Wert 40th St, New York, N. Y. 



AirroMOanx Facts and Fwubes is the 
twenty-first consecutive issue of the an¬ 
nual statistical review of the automobile 
industry. It is essentially a series of tabu¬ 
lations covering such things as factory sales 
and wholesale value, retail sales of new 
motor vehicles, replacement parts values, 
capital invested in manufacture, motor ve¬ 
hicle registrations, taxes paid by motorists, 
state legislation, and so on, covering the 
year 1938. 96 pages, thoroughly illustrated. 
Automobile Manufacturers Association, Inc., 
366 Madison Avenue, New York City .— 
Single copies gratis, quantiues 25 cents 
per copy. 


Quiktone Radio Noise Filters describes 
and lists a complete line of radio inter¬ 
ference filters. Catalog No. 166-A. Cor- 
nell-Dubiher Electric Corporation, South 
Plainfield, New Jersey. — Gratis. 


Encinesrinc Data on Fluorescent Mazda 
Lamps is a 16-page pamphlet which gives 
information regarding lamp operation and 
performance factors, operating characteris¬ 
tics, color quality, and application consid¬ 
erations. It is illustrated with photographs 
and a number of diagrams which give in 
compact form all of the engineering data 
so far available on this new source of light. 
General Electric Company, Nela Park, 
Cleveland, Ohio. — Gratis, 


Leica Protocraphy, 25th Leica Anniver¬ 
sary Number, is a special edition of a 
regular monthly magazine which is of par¬ 
ticular interest to owners of miniature 
cameras. The feature article in this issue 
deals with the renaissance of photography 
and presents a number of interesting and 
informative illustrations. E. Letts, Inc., 730 
Fifth Avenue, New York City.—10 cents. 


Lafayette 1940 Master Catalog covers, 
in 188 pages, all types of home and 
automobile radio sets and accessories, pub¬ 
lic address equipment, servicemen’s ma¬ 
terials, and apparatus for the ham and 
television experimenter. Nadia IFire Tele¬ 
vision, Inc., 100 Sixth Avenue, New York 
City.-^ratis. 


Colors and Their Matching, by Roger K. 

Taylor, Ph.D, is a four-page brochure 
that presents a brief description of colors 
and procedme for thdr matching. It 
should be of partioular interest to anyone 
eoncemed with paints or enamels. The 
Poredain Bnstmd St Manufacturing Co., 
Baltimore, Maryland.—Gratis. 


The Soaring Cycle is a typed report ap¬ 
plying dynamics td soaring. The com- 
biqed momentum of sailplane and wind os 
viewed from the earth cannot be changed 
by forces from ib« afar or gravity. The sidl- 
plane must be a medtanism capable of re¬ 
ceiving wind momentum by one set Of air- 


ocmmim 

foilt awi MRfBfaw tUa aMMnmwK 10 Uw 
air by tmOM ael of MrfbRii fal W- 

Energy not retail aupporu dw 
“The Soaring Cycle" saUa for ISdWi “Ihe 
Dynamics of Soonog,” 24 pages, a resume 
of “The Soaring Cycle," is 91.S0. The 
Soaring FUght Co., lUS ISth Strewt, N. IF., 
Washington, D. C. 


Water Corrosion Control describes the 
use of silicates for the protection of 
water mains and service pipes, and for 
the elimination of “red" wster. Bulletin 
No. 373. The Philadelphia Quarts Com¬ 
pany, 121 South Third Street, Philadelphia, 
Pennsylvania.—Gratis.—Request this bul¬ 
letin on your business letterhead. 


Interchangeable Cround-Class Joints, 
Stopcocks, and Stoppers. Revised 
commercial standards for interchangeable 
ground-glosa joints. Includes requirements 
for master plug and ring gages. Publica¬ 
tion CS21-39. Superintendent of Documents, 
Government Printing Office, Washington, 
D. C .—5 cents. 


Understanding the Automotive Diesel is 
a 64-page pamphlet, illustrated with 
pertioent drawings, which surveys the en¬ 
tire Diesel engine field from the standpoint 
of Amencan operators and operation. Much 
of the information (and misinformation) 
which has been spread regarding Diesel use 
has been based upon European experience. 
This booklet has been prepared to dissipate 
the confusion that has arisen in the minds 
of many and to present the facts in a way 
that will permit those who are interested 
to draw their own conclusions. Mack 
Trucks, Inc., 34th Street and 48th Avenue, 
Long Island City, New York.—Gratis to 
libraries and educational institutions in 
quantities up to 25; larger quantities at 
10 cents per copy. 


A Guide por Truck Drivers Is an S-page 
folder designed to acquaint fleet owners 
and operators with the wide range of fac¬ 
tors which affect economy and safety in 
motor-truck operation. It covers briefly yet 
succinctly the care and treatment of en¬ 
gines, tires, clutches, brakes, and trtnamis- 
aions. It atreaaes highway safety and cour¬ 
tesy and a number of other topics important 
to truck driven. Dodge Truck Division, 
Chrysler Corporation, Detroit, Michigan/— 
Gratis. 


Most MoiDrists Earn Less Than |30 a 
Week is a 20-page booklet which details 
a series of facts regarding motor cor taxa¬ 
tion. These facts are driven home most 
forcefully by the use of the cartoon method 
of presentation. American Petroleum In 
stitute, SO West 50th Street, New York City- 
—Crons. 


The American Way in Pharmacy, by 
George D. Beal, is a nine-page reprint 
of on article that deala largely with the 
care exercised by drug manufacturers in 
the production of materials which find their 
way into the home through doctors’ prs' 
scriptiona. It is illustrated widt a numbtf 
of pkotographa that dww voifoiM atept in 
manufacture. Mdlon IntOmta, Pittsbiirgh. 
Pennaylvania.—Gratis, 





OCTOBtft - 


SCIENTiriC ameaicam 


m;(.A i. iin.ii-i.i(,ii r> 


Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, Litt.B., L.L.B., Sc.D. 


Crawung Baby 

T he representation of a crawling baby, 
when used as a trade mark, is decep¬ 
tively similar to a representation of another, 
even though different, crawling baby, ac¬ 
cording to a recent decision of the Court 
of Customs and Patent Appeals. 

A prominent manufacturer of babies' rub¬ 
ber pants sought to obtain the registration 
of a trade mark featuring the picture of 
a crawling baby and in which a second 
baby was pictured in stooping position 
liolding and stretching the garment of the 
first baby. The registration of the trade 
mark was opposed by another manufacturer 
of babies’ pants who owned a registration 
featuring a baby in crawling position. The 
Court recognized that the two marks were 
different in detail but held that the dom¬ 
inant feature in each mark was the repre¬ 
sentation of a crawling baby and that un¬ 
less the marks were placed side to side 
there was a danger of confusion. Under 
the arcumstances the opposition was sus¬ 
tained and registration of the first men¬ 
tioned trade mark was refused. 


Chinese-Amebican 

F ew Americans realize that the United 
Sutes maintains a court in China where 
certain of the rights of American ritizens 
and of American corporations in China are 
determined. 

One of the recent cases decided by the 
United States ^urt for China involved the 
well-known American trade mark Coca Cola. 
Suit was brought by the owner of the trade 
mark Coca Cola against a Competing manu¬ 
facturer selling a somewhat similar product 
under the name of Eddie-Kola. The Court 
concluded that the name Eddie-Kola was 
confusingly similar to the trade mark Coca 
Cola and granted an injunction restraining 
further use of the name. 

In the Court’s opinion it also appeared 
that the name Comi Cola was registered 
as a trade mark in China in Chinese char¬ 
acters and the Court pointed out that the 
defendant had volunl^y agreed to dis- 
continue the use of the registered Chinese 
trade maA, 


of a tubular bulb having a peripheral groove 
on one side of the central portion. The 
manufacturer of the capsule contended that 
the groove constituted a trade mark and he 
attempted to register it in the United States 
Patent Office. The Commis^ner of Patents 
demed the registration on the grounds that 
the groove served a useful purpose and the 
decision of the Commissioner was affirmed 
by the Court. 

In reaching its decision the Court referred 
to a mechanical patent disclosing a capsule 
of this character, in which it stated the 
groove served to hold the capsule in proper 
position in the holder provided on the soda 
bottle Under the circumstances the court 
stated. 

“We arc unable to escape the conclusion 
that the groove as an entity possessed utibty 
and, for that reason, under the authorities, 
is not a proper subject for registration as 
a trade mark.” 


Cleopatra 

T he personal habits of the famous 
Egyptian queen, Cleopatra, were dis¬ 
cussed in a recent suit for patent infringe¬ 
ment. The suit was filed by the owner of 
a patent for a cleansing cream containing 
milk and it was charged that the defendant 
had infringed the patent by making similar 
cleansing cream. One of the defenses raised 
was that milk served no useful purpose in 
the cleansing cream and that in order to 
be patentable an invention must be useful 
rather than frivolous. In answer to this de¬ 
fense the patentee contended that milk ap- 
pbed to the skin tended to whiten it and 
referred to the legend of Cleopatra taking 
daily milk baths claiming that this made 
her “the only white woman in a dark- 
skinned race.” 

The Court, however, rejected the legend 
as a myth, held that milk did not have a 
whitening effect on the skin, and declared 
the patent invalid. In this connection the 
court stated; 

“But it is well known that milk does not 
have a whitening effect; that the itory of 
Cleopatra and her milk baths is a pure 
myth." 


Siphon Capsule 

T he configuration of an article is not 
proper subject matter for the registra- 
tion of a trade mark, where the configora- 
ffon aervea a naeful purpose. This is illus¬ 
trated by a deoitloa of the Court of Customs 
•nd Patent Appeals involving a capsule 
wntaining oomprefeed carbon dioxide to 
M need few caAbnatiag water In recharge- 
•hle soda dlffinma. Tto capsule cowdated 


Mein Kampf 

HE well-known book, "Mein Kampf,” 

by Adolf Hitler, ia at present involved 
in a legal struggle in the Federal Courts. 
The publisher of an authorized edition of 
the bMk owned the United States copyrights 
thereon and brought suit against ^e pub¬ 
lisher of an unauthorized e^tion. Pending 
the final determination of the suit the Court 
was asked to grant a preliminary injunction 
restraining any further distribution of the 


uaandMrixed veuioa. The injunction was 
opposed by the publisher of the unauthor¬ 
ized version on the grounds that at the time 
that the copyright was obtained Adolf Hitler 
was not a citizen of any country but, on the 
contrary, was stateless and on the further 
grounds that Adolf Hitler had not formally 
assigned his copyright. 

The trial court denied the injunction but 
an appeal was taken to the C&cuit Court 
of Appeals which held that the United 
States Copyright Law broadly extended the 
right of copyright to both aliens and eiti- 
zens and that no restnetiom were placed 
upon a person who was suteless. The only 
restriction or limitation was placed upon 
an alien who was a citizen of another coun¬ 
try. Under those circumstances it is neces¬ 
sary that the alien author either be dom¬ 
iciled in the United States or that he be 
the citizen of a country which extends re¬ 
ciprocal privileges to American citizens. 

With regard to the title to the copyright 
the Court of Appeals held that Adolf Hitler 
had delivered the manusenpt to the pub¬ 
lisher’s predecessor in title and that the 
delivery of a manuscript under such circum- 
slsnces constituted a transfer of the legal 
title to the manuscript. The injunction was 
accordingly granted pending the outcome of 
the trial. 


Co-pendinc 

TUTHAT is the effect of an earlier patent, 
yy which discloses but does not claim an 
invention, upon a later patent granted to 
the same patentee which does claim the 
invention? This question arose in a recent 
suit involving a patent for a method of 
forming rubber tires. It was contended by 
the defendant that the patent in suit was 
invalid because the same invention was dis¬ 
closed in an earlier patent granted to the 
same patentee. The Court rejected this 
contention, however, pointing out that the 
applications for the two patents were co- 
pendmg in the Patent Office and accordingly 
the earlier patent did not form part of the 
prior art and did not affect the validity of 
the patent in suit. 


Contempt 

O RDINARILY, a person violating an in¬ 
junction restraining the infringement 
of a patent cannot be placed in jail but is 
merely subject to a fine which is intended 
to indemnify the patentee. This is illus¬ 
trated by a recent suit involving a patent 
for a frozen confection. On consent of the 
defendant an injunction had been entered 
restraining the defendant from infringing 
the patent. Thereafter, the owner of tlie 
patent contended that the defendant had 
violated the injunction by continuing to 
sell infringing articles and instituted pro¬ 
ceedings to have the defendant adjudged in 
contempt of court. 

The trial court found that the defendant 
had violated the injunction, adjudged he 
waa guilty of contempt of court, and com¬ 
mitted him to jail. An appeal waa taken 
to the Court of Appeals and the decision 
of the trial court was reversed. The Court 
of Appeals pointed out that the contempt 
proc^ings were prosecuted by the attor¬ 
ney for the patentee and accordingly were 
ptooeedingti for civil contempt as diotitt- 
guished from criminal contempt. In cMl 
contempt proceedings the court held that 
a party could not be committed to jail. 
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50 Years Ago in ... 



(Condensed From Issues of November, 1889) 


CANAL—“The Nicaragua Canal Company, after exhauative pre¬ 
liminary aurveya, bonnga, etc., and the preparation of complete 
mapa and profilea, haa now started in on actual work . . The total 
length of the route, aa finally located, i» 170 milea, of thia length. 
121 nulea la free navigation of Lake Nicaragua and the San Juan 
River, requiring only a little dredging and improvement; 21 milea 
ic free navigation of baaina formed by the flooding of two valleya, 
leaving 28 milea only of canal excavation There wiU be five locka, 
two on the eaatern, three on the weatern diviaion " 

MILITARY BICYCLES—“The art of war la now borrowing from 
applied acience all the reaourcea that are at the latter’a diapoaal, and 
there 18 nothing up to velocipediam that la not contributing to the 
service of the army . . . The illuatration ahowa a phaae in the use 
of the military bicycle aa practiced in England, the illuatration of 



which we borrow from the lUuatrated London News. A amall body 
of cycliata, ten in number (two sections and a half-aection), with 
officers and bugler, marching in usual order of half-sections—that 
IS, by ‘twos’—are attacked by cavalry. At the word of command, 
‘Halt!’ ‘Prepare for cavalry!' ‘Form square!’ each man dis¬ 
mounts; and the respective second half-section move up alongside 
their first half-section, so as to form a line of four men in front and 
rear, with a half-section of two men between them . .. The rifles are 
lifted out of their clips as the machines are . . . placed upside 
down . . . Lastly, each man, as he lies or kneels down behind his 
machine, sets his wheels spinning round with a touch of his finger. 
Such a fence, apart from the chevaux de frise of bayonets behind it, 
forms an obstacle which few horaes, if any, would face; and the 
men inside, in perfect security, can pick off the advancing horsemen 
with deadly effect.” 

AUSTRIAN 'PHONE—“Long-distance telephonic communication 
Was opened on October 1 in Austria between Vienna and Prague, 
a distance of 220 miles. Every subscriber in Vienna can now com¬ 
municate with Prague, and every word can be perfectly understood 
and the voice recognized.” 

EFFICIENLTY—“After a steer goes into a slaughter house nowa¬ 
days, the only thing that is wasted is bis dying breath, and if it 
were possible to find some use for that, no doubt it would be 
caught and preserved. Nothing else is wasted, from the tip of 
the tongue to the brush on the end of the tail.” 

BRIDGE-“The HUnois Central opened its $2,500,000 bridge across 
the Ohio River at Cairo on the 29th ult. . . . The bridge proper is 
2 miles long, and the approaches 4 miles long. The bridge is 58 feet 
above high water, and 110 feet above low water. The piers are in 
pneumatic caissons, and arc sunk 50 feet below the bed of the 
'■■''cr ... At thia depth below the river bed no foundation was 
reached, and it ttgaa impossible to sink the piers further. They were 
consequently packed with sand, and the immense bridge is really 
‘ustained by Ae friction of the sand on the sides of the piers.” 


ARMOR PIERCING—“At the Pans exhibition the firm of Holtzer 
show a shell which pierced a steel plate 10 inches thick and landed 
entire without a flaw 800 yards, or nearly half a mile, distant from 
the target. Only the point of the shell was slightly distorted.” 

AERIAL PHOTOGRAPHY—“A new use has been found for the 
carrier pigeon in Russia—carrying negatives taken in a balloon 
to the photographer’s dark room.” 

IRRIGATION -“A large force of men is at work constructing an 
irrigation canal fourteen miles long, to irrigate a tract of 50,000 
acres in Fresno County, Califorma. The canal will be 60 feet wide 
and 6 feet deep. This tract of land will be cut up into 20 acre 
farms and placed on the market.” 

ARGENTINA—“The Argentine Republic is growing at a really re¬ 
markable rate, Buenos Ayres, its capital, having a population of 
nearly half a million. In 1888 it had foreign commerce of 
$280,690,000, of which $172,410,000 represented imports, including 
$44,000,000 coin, and $108,280,000 exports. Its demands for sup¬ 
plies for the construction of railroads, which, in 1887, were only 
$3,500,000, rose in 1888 to $13,600,000. Of agricultural products, 
it exported in 1887 $21,257320, against only $8341,336 the previous 
year." 

WELDING—“The Thomson Electric Welding Company, at their 
Lynn works, have . . . been able to weld wire cable 15/16 inches 
in diameter for a cable to be used on a cable railroad, ahowing 
greater efficiency than was thought possible in doing this very 
difficult work. Although the strength of joints obtained by splicing 
was about thirty percent that ol the original cable, yet it was found 
from tests made at the Watertown arsenal of electric welds made of 
this cable that eighty-seven percent of the efficiency ol the rope 
itself had been obtained in these welds.” 

JAPAN—^“Let us take a glance in the direction of Japan. Here we 
are aatomshed by the wonderful progress she haa made since 
Perry’s expedition, and especially during the last twenty years. Her 
power and prosperity are steadily increasing. The recent adoption 
by Japan of a constitutional form of government was a great advance 
in the path of progress, and marks a turning point in her history. 
Japan is destined to be one of the great states of the future.” 

PULLMAN—^‘The ... Pullman’s Palace Car Company ... is now 
supplying with sleepers 117,854 miles of the 160,(100 miles of 
railroad in the United States . .. The total number of employes of 
the company is 11,063, and these employes received in wages nearly 
$6,000,000 during the past year.” 


AND NOW FOR THE FUTURE 

His Light Slowing Down? Fundamentals of Science Rest 
on the Answer. By Douglas W. F. Mayer. 

HThe Klystron, Ultra-High Frequency Radio Generator, 
Makes Flying Safer, By Andrew R. Boone. 

HLife’a Debt to Death: How Plants Struggle (or the 
Perpetuation of the Species. By Edwin R. Bogusch. 

HHorse-Trader Solomon and the “Pittsburgh” of Pales¬ 
tine Which He Built. By Nelson Glneck. 










LIGHTNING IS TRAPPED 
AND DISSECTED 


S cientists have almust luerally snatched bolts 
of lightning from the skies with the device pic¬ 
tured above. Installed atop the 42-8tory Cathedral of 
1-eaming in Pittsburgh, by Westmghouse engineers. 
It is called a fulchronograph because it measures 
both lime and amperage of a lightning stroke, broken 
into tiny bits for analysis. Already it has captured 
one bolt lasting 1/60 of a second and having a maxi¬ 
mum current of 21,000 amperes. Its heart is a slotted 
wheel—filled with projecting laminated magnet steel 
fins—which is rotated through two coils which carry 
the total surge of lightning that passes safely through 
a new type of arrester Because of the speed of th® 
wheel and the number of fins, the device can make 
a recording every 40 millionths of a second. It wUl 
give valuable assistance to engineers perfecting 
power line proteotibn equipment. 





A Lost World Refound 


On a High Plateau Far in the Sahara^s Isolation, 
Archeologists Have Discovered Evidence of Early 
Man^s Culture... A Land Formerly Wet and FertUe 

By MAJOR K. A. BAGNOLD 


F or several hundred thousand years 
man of the lower and middle Paleo¬ 
lithic Age roamed over the tree- 
covered expanses of what is now the 
Sahara, trapping game and chipping 
stone implements of fixed, almost un¬ 
changeable, design. Then the rainfall 
dwindled, probably because of the final 
recession of the ice-cap over northern 
Europe. The people were forced to ac¬ 
commodate themselves to the changed 
conditions. 

We know nothing of the details of hu¬ 
man movements during this enormous 
period, and very little even of the out 
line. At some unknown date, many thou¬ 
sands of years ago, the people of the 
North African plains began to domesti¬ 
cate cattle and to pasture herds in the 
thinning vegetation. Later on they 
learned to eat cereals as well as meat, 
and ground some sort of wild grain. 
These changes appear to be connected 
in some way with the development of the 
Neolithic culture with its bewildering 
variety of stone implement types. 

Then, very recently, between 5000 and 
10,000 years B.c., there came a further 
•lage of desiccation. The great plains 
dried up and were abandoned. Man mi¬ 
grated to the highlands bordering the 
desert where more rain still fell, and to 
*he banka of the river Nile where they 
could grow gtyin without the need of 
any rain at all. Here began that settled 
life which, stimulated by contacts with 



the expedition from the Nile 500 
miles to the west into deserts so 
uninhabited that the trip seemed 
like a visit to a strange planet 


more advanced communities in the east 
and northeast, very soon gave birth to 
the great civilization of ancient Egypt. 

Archeologists have concentrated 
largely on this last settled phase, but 
no funds have been available for a sys¬ 
tematic examination of the old mother¬ 
lands, chiefly because the Libyan Des¬ 
ert is so vast and waterless that, until 
recently, prolonged and detailed work 
far away in the interior was thought 
tmpossible. 

This great desert, roughly the size 
and shape of India, is indeed overwhelm- 
tng in its lifeless silence and its sandy 
desolation. No vegetation of any sort ex¬ 
ists except in the oases, for even a 
sprinkling of rain now falls on any one 
place less often than once in ten years. 
Seeds carried by the wind may germi¬ 
nate after a rare shower, but they 
quickly die in a ground whence all the 
fertile humus has long ago been blown 
away. *^6 oases lie at the bottoms of 
deep and wide depressions, often sur¬ 
rounded by cllfis. They have been ex- 
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o«ir«tecl by the wind down to the level 
o{ the underlying arteuan water which 
ori^ates in rainfall far away on lands 
outaide die deaert region. The oases 
nearest to the Nile and to the Mediter¬ 
ranean are large, and support a perma¬ 
nent population, but the majority con¬ 
sist merely of a few date palms, some 
swamp grass and reeds, all struggling 
to live in salt-encrusted soil. Some are 
mere water-holes which become filled 
with sand and have to be dug out afresh 
by travelers needing water. 

But even the water-holes are from 200 
to 400 miles apart. Between them stretch 
bare rock plateaus, dead-flat sheets of 
sand a single one of which may be 
5000 square miles in area, and ranges of 
giant sand dunes running straight and 
continuous for hundreds of miles. One 
or two ancient and now disused caravan 
routes cross the corners of the desert 
from one oasis to the next, but it is un¬ 
likely that any Bedouin tribes have 
roamed over such a landscape since the 
final drought overtook it thousands of 
years ago. For, without grazing on the 
way, no camel can do a journey of more 
than 350 miles, or 15 days, without 
water; and half such a journey is an 
effort. 

AN expedition by car into the interior 
■t*- resembles a voyage of discovery at 
sea. With three specially equipped light 
vehicles a party of six can be self-con¬ 
tained as regards motor fuel for 1400 
miles, and can remain for long periods 
out of reach of water. Though tire marks 
persist in some places for 25 years and 
longer, there are no regular beaten 
tracks; and for fear of losing their way 
travelers prefer to steer their own route, 
keeping a dead-reckoning course by day, 
and checking their position by the stars 
when camped for the night. Water is 
sealed in four-gallon cans, and may be 
kept m depots for many years without 
ill effects. One quickly becomes accus¬ 
tomed to a daily water ration of only 


four pints. Kit and equipment are cut 
to the bare minimum to save weight for 
essential supplies. No tents are carried; 
one sleeps well on the open sand, with¬ 
out fear of attack by man or beast, by 
insect or microbe. The air is keen and 
envigorating in winter. Yet great cau¬ 
tion and forethought are necessary. A 
party stranded beyond walking distance 
of an occupied oasis can have no hope 
of survival. 

Within the last 15 years many such 
expeditions, led at first by the great 
Egyptian explorer Prince Kemal el Din, 
and later by the writer and others, have 
penetrated westward from the Nile be¬ 
yond the frontiers of Egypt, even as far 
as the Thibesti Mountains 900 miles 
across the desert. The object, being 
largely geographical, great distances— 
4000 to 7000 miles—weie covered rap¬ 
idly on each occasion. As a result, the 
curtain of mystery and legend that had 
hung over the country since ancient 
times has been lifted All the major 
geographical features, including the ex¬ 
isting oases and the low-Iying areas 
where water might be found near the 
surface, have now been mapped, albeit 
rather hastily. Some idea, too, of the 
immense wealth of archeological ma¬ 
terial had been gained 

In 1938 a new experiment was tried 
out successfully. A party of nine men. 

Cave paintings in red, white, 
yellow. Age unknown—prob¬ 
ably between 4000 and 6000 
years, yet unused pigments lay 
on the ground below, just as 
the artist had once left them 


including the Egyptologist 0. H. Myers 
and three native diggers, was enabled, 
through the generosity of the late Sir 
Robert Mond, to spend two months in a 
detailed examination of one promising 
area lying 160 miles from the nearest 
well. 

In the very center of the desert, and 
at the extreme south-west corner of 
Egypt, lies the solitary mountain of 
Uweinat. Northeast of it, just visible 
on the horizon, the level of the yellow, 
featureless plain rises abruptly by a 
continuous 1000-foot wall of cliffs, for 
all the world like some black forbidding 
coastline, to the isolated plateau of the 
Gilf Kebir. 

The general outline of the plateau 
had already been mapped roughly from 
below, and its cliffs had been traced 150 
miles northward till they disappeared 
under the mighty billows of the Sand 
Sea dunes, but neither the deep wind¬ 
ing creeks and fiords which were seen 
to penetrate the outer wall, nor the up¬ 
per surface beyond the flat monotonous 
skyline of the cliffs, had ever been ex¬ 
plored. Though now completely water¬ 
less, it seemed most probable that the 
extra rainfall induced by these high¬ 
lands would have continued to support 
a remnant of the old population long 
after the plains below were dead. If so, 
much interesting archeological material 



Btloui; Top of the Gilf plateau, 
showing some of the cliffs, 
1000 feet in height, which sur¬ 
round this odd, remote world 
set atop of another odd remote 
world in the desert’s fastness 



was likely to be found. Our hopes wore 
justified to an almost embarrassing ex¬ 
tent. 

The expedition was indeed a journey 
,jnto the past. For in this country time 
stands still. Nothing changes; nothing 
has been disturbed. The Neolithic 
grinder yet lies in the hollow of the 
stone quern, just as some Stone-Age 
woman left it ages ago. The very hearths 
are there, strewn about with beads, 
trinkets, and household tools. The ashes 
look no older than those of a modern 
Bedouin encampment. On the walls of 
caves under the great cliffs there still 
survive the vivid paintings of the ancient 
people themselves. One sees folk clad 
in strange primitive garments engaged 
in lively dances, and tending cattle that 
would now find no single blade of grass. 
In the, same caves, and on the rod» 
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nearby are older paintinga and cruder 
incised drawings of far earlier peoples 
shown hunting beasts that have long 
since disappeared. 

This timelessness constitutes a diffi¬ 
culty, for one never knows into what 
age one has by chance arrived. Our first 
camp beneath the cliffs, sited among re¬ 
mains of a Neolithic folk whose date was 
guessed as about 5000 B.c., was found 
to border also on the dim past of 200,000 
years ago; for it lay on the edge of a 
much larger settlement of Acheulean 
man whose distinctive and well-known 
Paleolithic implements covered an area 
of more than a square mile of country 
and mingled with those of the later age. 

For the first three weeks, while the 
archeologists were at work on these sites, 
two of us with a single car threaded our 
way along the bottoms of each, in turn. 




of the long gorges that pierce the Gill 
plateau, mapping as we went. Always 
the same towering cliffs hemmed us in. 
Counting all the branches and ramifica¬ 
tions of the valleys, the total cliff front¬ 
age must exceed 2000 miles, yet no¬ 
where apparently could a route be found 
by which a car could be driven to the 
top; and we despaired of ever being 
able to survey the “Lost World” above. 
At last, however, a very tall sand drift 
was discovered whose upper slope 
spanned the final hundred feet of over¬ 
hanging rock. After four abortive at¬ 
tempts to charge up it with our car un¬ 
loaded, the skyline suddenly fell away; 
we were upon a rock surface even flatter 
than the plains below. 

To our astonishment a row of cairns 
already marked the spot, and well- 
beaten tracks led away into the mirage 
over the unknown table land. We had 
unwittingly hit upon a pass probably 
last used by the Stone Age people when 
the lifeless yellow plain below was green. 

Touring die days spent on its top the 
A-' Gilf forced upon us the complete 
illusion of living upon a cliff'girt island 
rising from mid-ocean: the endless suc¬ 
cession of headlands, ell of even height, 
the cliffs beneath ^em falling shear 
from the flatness of the landscape with¬ 
out ^rhliniinary drainage slopes, the 


A dry valley penetrating into 
the Gilf plateau. A car, seen at 
a dot behind two roekt intting 
out of the sand within the cir¬ 
cle, gives the scale of grandeur 


Left: On top of the Gilf pla¬ 
teau today are tracks made 
thousands of years ago. In 
all this lime there has been 
nothing to change them; an 
almost wholly static world 


limitless plains 1000 feet below, so far 
down that their blurred yellow features 
fade away into the shimmering haze. 
Even more striking was the steady boom¬ 
ing of the wind that sweeps continually 
over the plateau and swirls away into 
apace over the edge of the cliffs: nothing 
could better imitate the roar of breakers 
on a distant beach. 

There grew also an uncanny fancy 
that the ancient people were still about 
—that there was nodiing between them 
and us. The place has the utter remote¬ 
ness of another world. One felt sus¬ 
pended high above the desert below, 
itself many hundreds of miles from the 
nearest habitation. The surface is a 
harsh barrenness of broken rock. Yet a 
network of paths cross and re-cross it. 
Lines of stones are laid out in curious 
patterns, as if by children playing at 
forts, implements and atone flakes are 
everywhere; near the cliff edges the 
ground is literally covered with them, 
some blackened by the aun, but others 
so fresh they might be yesterday’s chip- 
pings. We expected at any moment to 
witness the return of their makers, un¬ 
couth figures clambering up the sky¬ 
line of the cliffs, hammer-stone in hand, 
to resume their eternal rock-breaking. 

Life during those two months was by 
no means uneventful in other respects. 
Violent Ban4storms broke upon our lit¬ 


tle camp, which >vas once nearly buried, 
in our absence, by the shifting of a 
nearby dune. On three occasions we 
heard the famous “song of the sands," 
each time in the stillness of the night. 
Without warning the whole ground re¬ 
verberated for many minutes with a 
loud and low-pitched hooting that issued 
from the surrounding dunes. Operating 
200 miles away from the rest-of the 
party two of us became stranded owing 
to a serious accident to our one car, and 
had to walk 25 miles to a pre-arranged 
rendezvous with the others, carrying all 
our supplies of water and food on our 
backs. But, to the wiiter at least, the 
most lasting memory of the expedition 
doubtless will be a trivial incident which 
happened in a cave in which we had 
taken shelter for the night from the cold 
wind. The beam of a torch fell on an 
artificial rock ledge. On the ledge lay a 
solitary stone knife left behind by the 
last occupant untold centuries ago, just 
as we ourselves would emi ' our pockets 
before going to bed. 

[The “booming of the wind,” de¬ 
scribed by the author, is due to myriads 
of aeolian whispers—slight sounds in the 
vortexes in the lee of minor obstructions 
—but the “song of the sands,” also men¬ 
tioned, is not clearly understood by 
scientiats.—J?d.] 

This expedition has proved the pos¬ 
sibility of archeological work under the 
worst desert conditions. Years of pa¬ 
tient work will be required before the 
complex story of man’s wanderings in 
North Africa can be disentangled. It is 
to be hoped, however, that the evidence 
ao marvelously preserved can be col¬ 
lected while it ie still intact, before the 
adventurous sight-seer has unthinkingly 
rifled the sites of their most important 
implements, and before the artist, in¬ 
tent on copying the precious wall paint¬ 
ings in the caves, has trampled on the 
contemporary floor relics t^ich alone 
can correlate the paintings vrith. the im¬ 
plement sites outside. 




River Rebuilt to Curb Floods 



Engineers are Protecting Los Angeles and 
Surrounding Area . . . Flood Control and 
Water Conservation Dual Aim 

By ANDREW R. BOONE 


Loi Angelea River during the flood of March 
1938. Abrupt curvea, where river breached 
and cauaed damage, have been atraightened 

T TNDER conditions existing until re- tion, 
U cently, according to Major Theo- Crete 
dore Wyman, Jr., U. S. Engineer Tb 
Department district engineer, a great area 
flood would practically cut off access to the L 
the city of Los Angeles, with its popula- Thesi 
tion of 1,500,000. In fact. Major Wyman Hond 
pointed out that the wide 
plain on which Los Angeles 
is situated is under a more 
dangerous flood menace 
than any similar region in 
the United States. 

Accordingly, Army engi¬ 
neers and the Los Angeles 
County Flood Control Dis¬ 
trict are literally rebuilding 
the Los Angeles River, a 
stream which, in 40 miles, 
experiences a fall equal to 
that of the Mississippi River 
between Omaha, Nebraska, 
and the Gulf of Mexico. 

Rebuilding the river is part j 
of a broader flood control 
plan. Already Los Angeles County has 
spent $60,000,000 in building parts of 
the protective works. Present plans call 
for an expenditure of $70,000,000 more. 

But amounts of money to be spent give 
no idea of the engineering difficulties 
and problems involved; not only must 
flood waters and debris of the discharg¬ 
ing flood be curbed, but also as much 
water ns possible must be conserved to 
replenish ground water storage. The 
life of much of southern California de¬ 
pends upon such stored waters. 

Work to date, recommended by the 
Board of Engineers for Rivers and Har¬ 
bors and approved by the Chief of Engi¬ 
neers, has been done at pomta where 
floor danger was most imminent. In 
foothill areas, some 600 basins and 


dams have been constructed 
to trap water-borne debris 
and to check water traveling 
at high velocities; channels 
have been constructed to con¬ 
trol the water flowing from 
these basins Below the foot¬ 
hills and on the coastal plain, 
various channels have been 
toned enlarged, straightened, and 
provided with bank protec¬ 
tion, or enclosed within reinforced con¬ 
crete channels. 

The major drainage system of this 
area is formed by two main channels— 
the Los Angeles and San Gabriel Rivers. 
These are interconnected by the Rio 
Hondo, through which water from the 







upper San Gabriel flows into the Los 
Angeles River. In general, these rivers 
have their headwaters in the San Gabriel 
Mountains, a portion of the Sierra Madrc 
range. 

Most important of the streams, inso- 
fai as their rampages may affect con¬ 
centrated population, is the Los Angeles 
River. This stream, 70 miles in length, 
may be bone dry in summer, and then 
carry water at the rate of 90,000 cubic 
feet a second through downtown Los 
Angeles during a winter flood. Hence, 
to save congested areas within the city 
proper, as well as outlying areas, the 
improvements proposed for the river in¬ 
clude construction of a leveed channel 
from its headwaters to the ocean; con¬ 
struction of three flood-control basins; 
and channel improvement in two washes 
which empty into the river, as well as 
on other tributaries. 

Most dramatic, perhaps, are the 
straightening, widening, and deepening 
of the river within the congested district 


Left: Placing steel for battreiies 
used whore vertical channel waUs 
merge gradually into sloping waUs 


Below; Construction in a congested 
area, with mountain on one side and 
railroad yards on the other. The 
rhannel bottom is being paved here 
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of Los Angeles. Were you to foUow the 
river from its headwaters (see map) 
you would first come upon an excavated 
trapezoidal earth channel for a distance 
of some eight miles; a gunite trapezoidal 
channel for 5.3 miles above the junc¬ 
tion with Tujunga Wash; a concrete 
and rock paved channel from this wash 
7.6 miles to the junction with Verdugo 
Wash; and a trapezoidal channel with 
concrete slab or grouted rock bank pro¬ 
tection from about this point 6.8 miles 
to Dayton Avenue, with a special con¬ 
crete section at the inlet of Verdugo 
Wash. From Dayton Avenue, the chan¬ 
nel traverses the congested business and 
industrial districts for a distance of five 
miles. Due to limited rights-of-way 
available and the proximity of main-line 
railroads on each side, channel dimen¬ 
sions vary throughout the reach. At 
some points the channel must be deep¬ 
ened, with consequent faster stream 
flow. From Soto Street to the sea, sev¬ 
eral methods of construction apply. 




Loral map showing whole flood con¬ 
trol project, of which Los Angeles 
River reconstruction is part. In¬ 
set map gives location of the area 


Wide with side walls 31 feet higji, has 
been provided. Here, velocity is fig¬ 
ured for 83,700 cubic feet a second at 
about 14 miles an hour. 

From many points of view, re-build¬ 
ing this fractious stream presents engi¬ 
neering novelty. It is only part of a 
larger program, however : that of saving 
both life and properly over a wide area 
of southern California and conserving 
water that agriculture and industry may 
not suffer. How well the engineers have 
built only time and flood can tell. 

Left • Settling basin at junction 
of Verdugo Wash and Los Angeles 
River, showing baffles (foreground) 

Below: Baffle walls built across 
the channel (in right foreground) 
are to guard against over-scouring 


Graceful transitions are made from 
inclined to vertical walls. In some sec¬ 
tions rip-rap may be hand-placed and 
grouted, concrete being poured down a 
spout from a paving machine or deliv¬ 
ered via boom and bucket. Elsewhere, 
reinforced concrete slabs may be placed 
over derrick stone. Again, a transition 
section of reinforced concrete slab but¬ 
tresses merges a trapezoidal section with 
a vertical widl section, the latter per- 
ha|>8 of cantilever type which is poured 
in place. 

During flood, it is anticipated that 
velocities through the downtown area 
will vary from 10 to 24 miles an hour, 
speed depending upon the section. For 
example, fto*# disunce of 1900 feet, a 
recta^lgr oooorete chaaneL 177 feet 





Termites Of The Sea 


Worm-Like Mollusk ... Honeycombs Piling, Tim¬ 
bers ... Biologist Studies It In Barn Laboratory . .. 
Records Its Depredations .. . Advises on Protection 

By J. D. RATCLIFF 


A TRESTLE crashed, dumping a 
train into San Francisco Bay. 
Nearby, a ferry slip mysteriously 
collapsed. At Provincetown, Massachu- 
setto, a fish pier fell into the Atlantic. 
A bridge keeper’s house, supported on 
piling driven into a river that feeds Bos¬ 
ton Harbor, tumbled into the water. All 
of these mishaps, and thousands of 
others like them all over the world, were 
caused by the tireless burrowings of the 
Teredo, a marine creature so fragile that 
it all but defies human handling, yet 
sturdy and persistent enough to honey¬ 
comb the toughest woods—teak, mahog¬ 
any, eucalyptus. 

Few of man’s tiny enemies wreak such 
destruction. In three years, the Teredo 
did $5,000,000 worth of damage to Bos¬ 
ton Harbor; in a four-year invasion of 
San Francisco Bay, $25,000,000. It now 
seems ready to attack the richest, big¬ 
gest harbor of all—New York. 

This swift, secret destroyer has been 
with us for centuries. The ancient 
Greeks and Romans called it the ship- 
worm, and sheathed their fighting ves¬ 
sels with copper against its ravages. 
Only recently have we discovered exactly 
what it is, how it lives, and how its de¬ 
predations in our harbors can be pre¬ 
vented. The world’s battle against it 
centers in one cheerful, unorthodox man, 
William F. Clapp, and in the scientific 
campaign waged by his selfless, happy- 
go-lucky laboratory in an old bam in 
Duxbury, Massachusetts. 

The true research worker is often 
marked almost in infancy. By the time 
he was 12, young Clapp had an excellent 
collection of insects, snakes, and shells. 
In his freshman year at Harvard, he had 
no difficulty getting a job as assistant 
curator of mollusca. Taking only those 
courses which interested him made get¬ 
ting a degree difficult—he has none to 
this day—but quickly won him a perma¬ 
nent appointment to the faculty. He 
taught at both Harvard and Massachu¬ 
setts Institute of Technology, and laid 
the groundwork for the new science of 
biological engineering. 

"C^OR 15 years he was chiefly engaged 
A in classifying specimens, making 
those minute examinations which deter¬ 
mine whether a given snail or shellfish 
belongs to a new species or is only a 
variety of a species already recognized. 
He might have remained permanently 
absorbed in this specialized Comer of 
pure science but for a queer piece of 
wood that was sent to him in 1920. 

This specimen of timber came from a 


dock in San Francisco, all but eaten 
away by some marine “termite.” What 
had destroyed it? Those who had sent 
It wanted to know. After careful study, 
Clapp named the shipworm of history. 
Teredo Navails, as the culprit. 

Impressed by his diagnosis and his re¬ 
port, a Committee of the National Re¬ 
search Council, formed to investigate the 



A pile from Chelsea, MatsochnseUt, 
showing the resuh of a heavy marine- 
borer attack, especially at mad line 


damage done by marine borers along 
the United States coastline, invited 
Clapp to join them as a biologist. Con¬ 
fronted by an intriguing practical prob¬ 
lem, Clapp embarked on a piece of re¬ 
search which has taken him far beyond 
his early years of classification and nom¬ 
enclature in universities and made him 
a uniquely useful specialist to whom 
great industrial companies come crying 
“Biologist, biologist, save my dock.” 

Some people think of research as a 
peace fuL vreU-rewarded profession con¬ 
ducted by untroubled men in long white 
coats working in laboratories supported 
by great foundations. Nothing could less 
resemble the conditions under which 
William F. Clapp has waged his war on 


the Teredo. His laboratories have been 
as makeshift and fugitive as a Kentucky 
moonshiner’s still. One laboratory was 
a total loss because the harbor over 
which it was built suddenly was pol¬ 
luted by the seepage from oil tankers 
Then he set up shop in a 60-year-old 
schooner, donated by friends, which he 
fitted up as a marine laboratory, and 
which the Coast Guard obligingly towed 
from place to place. When the decrepit 
schooner sank, he had to begin again 
Now the general staff, and the intelli¬ 
gence service with its priceless records 
of the doings of the enemy. Teredo, in 
all parts of the world, are housed in an 
old barn. There, in an atmosphere of 
casual simplicity and hard work, Clapp 
and his staff of seven young technicians 
—at $25 a week—are learning all there 
is to know about the immense destruc¬ 
tiveness of minute animals. 

1 IFE in the old barn is insecure, hand 
J to mouth, enthusiastically single- 
minded. Marine borers are discussed 
with the same vehemence that other 
people discuss the New Deal—and some¬ 
times that vehemence is all that keeps 
them warm. One winter the laboratory 
was so cold that a railroad official found 
the workers wearing their overcoats. As 
the railroad company had benefited from 
their research, it shortly sent a check for 
$1000—enon^ for a now heating sys¬ 
tem. Equipment is often lacking, but if 
needed badly enough it somehow ap¬ 
pears, and. a compound microscope, or a 
"filing cabinet, or a pressure heater for 
experimenting with wood preservatives, 
miraculously falls from heaven. 

Invaluable specimens and records are 
stored in this pitifully inflammable bam 
Here is a collection of marine borers 
larger than those of all the museums of 
the world put together. Here are in¬ 
dividual records of a million individual 
wooden piles, detailed data on the fluc¬ 
tuating activity of borers in hundreds of 
harbors. Everything known about the 
Teredo—as well as fungi, rats, termites, 
rusts, and other destroyers of structural 
material—is recorded herO, And a gwat 
deal haa become known since WilUmh F- 
Clapp entered this almost iwei^ored 
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field jaet t bit more than 20 years ago. 

The Teredo, which looks like a grey¬ 
ish-white worm, is actually a mollusk— 
a relative of the oyster and the clam. 
This tribe, together with the Crustacea 
(the family of lobsters, crabs, and 
shrimp) boasts thousands of species 
whose differences would interest only the 
biologist, but whose one common point 
is of painful concern to owners of prop¬ 
erty on salt water: they chew their way 
into wooden piling, leaving no visible 
entrance on the outside, and tunnel until, 
very often, it unexpectedly collapses. 

A pile which seems quite solid may 
contain tens of thousands of borers, some 
as much as six feet long. Bored beams 
and piles which look virginally sound 
may be broken over one’s 


Right: Stages in the life of 
Limnoria, a marine borer. A 
shows a grown female; B, very 
young specimen (note dark 
eye); C, Young; D, Immature 


Directly belouj: Still another 
marine borer, Chelura tere¬ 
brans, photographed enlarged 


Bottom: TeredoA/avofis,which 
souietimes attains a length of 
six feel. PJ> are the pal- 
lets through whieh food en¬ 
ters and waste is thrown out. 
S,S are its grinding shells 



knee. The Teredo can ruin 
a costly wharf in as little as 
two months. It also destroys 
the planking of boats, and 
has been known to eat 
through hawsers, cutting 
yachts adrift. 

Teredos are launched into 
the world as free-swimming 
larvae; minute in size but 
immensely promising. Sea 
currents will deposit some 
of them on rocks, some on 
the mud bottom, and some 
on wooden piling. Wher¬ 
ever they land, they instant¬ 
ly answer some urge of in¬ 
stinct and start burrowing. 



thick and hard that it can¬ 
not be broken by the strong¬ 
est fingers. 

One burrow may ap¬ 
proach those belonging to 
other creatures of its kind, 
but they never merge. Per¬ 
haps only a lime-coated 
membrane of wood will sep¬ 
arate tunnels but each will 
mamtain its discreet iden¬ 
tity. The Teredo ma^ bore 
directly through a timber 
but It will never bore 
through to the open on the 
side opposite its entrance. 

When the constant rock¬ 
ing motion of its head has 



Those that land on mud and rock quickly 
perish. Those that alight on tim^r are 
more fortunate. After two hours of furi¬ 
ous work their minute heads, shaped 
liKe clam shells, have rasped away a 
shelter deep enough to enclose the en¬ 
tire body. 

As it progresses from the embryonic 
to the adult stage, the Teredo becomes 
a rather complex and impressive crea- 
It sheds the fragile shell with 
which it does its boring and grows an- 
wltich is more sturdy. 

The Terede maintains contact with 
the ouUide world, whldi is to say the 


sea, by two hair-like branches of a forked 
tail, llirough one it sucks in sea water— 
and food in the form of minute sea life— 
and through the other exhausts its body 
wastes. The opening through which 
these two siphons extend is no larger 
than a pinhead, but this portal—a su¬ 
perbly constructed valve—will serve 
Teredo even though its-body attains a 
length of six feet. 

Teredo is a master architect, and a 
superb housekeeper. It removes all deb¬ 
ris by the only means at its disposal; by 
eating it. It lines its tunnel neatly with 
lime. In some cases this tunnel is so 


worn out one set of den¬ 
ticles—or teeth—Teredo sprouts an¬ 
other. As many as a hundred rows of 
these microscopic teeth have been found 
in one of these creatures. Delicate as 
they are. no structural wood has yet been 
found dense enough to resist their bor¬ 
ing action. Some varieties of Teredo can 
even cut their way through poorly mixed 
concrete. 

WHETHER the sawdust Teredo con- 
▼ ▼ sumes 18 uUlized as food is a matter 
of dispute. Most authorities think that it 
is, but Clapp does not agree. He main¬ 
tains that Teredo’s boring is simply an 
adventure in home building, and that he 
subsists on plankton, the microscopic 
drifting life of the fleas. Temperature 
of water determines the span of each 
year’s Teredo activity, in Boston it is 
two months; in the tropics the Teredo 
works the year round. An untreated 
timber which would last 30 years in Lab¬ 
rador may last only one year in Panama. 

Why will these borers suddenly invade 
a harbor which has been unmolested for 
decades? The answer usually lies in 
changed conditions. A three - year 
drought explained the infestation at San 
Francisco. With very little fresh water 
going into the Bay, salinity rose and the 
borers went to work to do staggering 
damage. Particular attention is now be¬ 
ing centered by Qapp on New York 
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Honeycombing of a pile by marine 
borers in only two years, despite 
the cold waters of Newfonndland 


Harbor. In the past, pollution of this 
port has been so great that borers could 
not survive. When the present clean-up 
program is completed, they will almost 
surely arrive in large numbers and go to 
work. Such a thing happened elsewhere, 
notably at Lynn, Massachusetts. 

Keeping track of borer activity in a 
hundred harbors scattered throughout 
the western hemisphere is the monu¬ 
mental task the Clapp Laboratory has 
set for itself. Are borers on the increase 
in Puerto Rico? And what varieties are 
at work in New Brunswick? Are they 
harmless ones which work in water too 
deep to damage piling, or the destructive 
Limnoria? To answer such questions 
Clapp’s endlessly active mind has de¬ 
vised many ingenious aids. One of them 
is a test block which gives a continuous 
record of borer activity; another is a 
trap which captures specimens for iden¬ 
tification. 

T he test block is engaging in its sim¬ 
plicity. It consists of nine small 
blocks of pine—ideal Teredo fodder— 
bolted to a strap of iron. Each montli a 
block is removed, and a new one is bolted 
in its place. Biologists examine the 
block in the laboratory and compare it 
with those removed from the same spot 
at earlier dates. They can thus deter¬ 
mine whether borer population is rising 
or falling. 

The Teredo traps consist of 30 shingles 
bolted together. Since the borers refuse 
to cross a crack, they confine activity to 
a single shingle. When the bundle is un¬ 
bolted, whole specimens may be re¬ 
moved, examined, and identified. 

Test boards are kept at over 400 sta¬ 
tions, and traps at scores of others. 
Maintenance of a board costs about |5 
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a month and a few companies pay for 
this service, but the great burden of ex¬ 
pense falls on the laboratory. Test 
boards occasionally reveal a tremendous 
upsurge of borer population. In severe 
cases, as many as 100 Teredos have been 
found boring within a single cubic inch 
of wood. Such cases demand instant at¬ 
tention. Several times Clapp has found 
it expedient to telegraph dock owners 
quickly to remove all valuable goods 
from their property because their docks 
were in danger of collapse. 

Once test boards indicate that borers 
are at work on the piling which supports 
a large dock, a divet goes down to make 
an examination. Some of the divers who 
work for Clapp are so learned that they 
even know the Latin names of the com¬ 
monest borers With astonishing accu¬ 
racy they can estimate the amount of 
damage and from this the structural 
strength of supporting material left 
under the dock can be calculated. 

Corrective measures are determined 
by local conditions. Where damage is 
severe, piling must be replaced. Some 
times concrete corsets are poured around 
partially damaged piling. Sometimes 



The exterior of a badly bored pile 
gives an appearance of solidity 


they are covered with metal sheathing. 
Damage to the vast, $25,000,000 Army 
Base in Boston was so severe that Clapp 
recommended that bulkheads be built 
which would completely enclose the sub¬ 
structure of the dock, and that fill be 
then pumped in. This fill prevented fur¬ 
ther activity of tlie borers, since ready 
access to salt water is necessary for their 
existence. 

If timbers in new construction are 
pressure-treated with good quality creo¬ 
sote they get complete protection But 
in some cases the quality of creosote is 
so low and method of application so bad 
that even this treatment is valueless. The 
Clapp Laboratory tests the protective 
power of these materials. Through ig¬ 
norance or false economy, hundreds of 
thousands of untreated piles are still be¬ 
ing used in United States harbors. As a 
result, docks last only a third as long as 


they should and must be replaced often. 

Still, one good word can be said for 
marine borers: without them the world 
would have no open harbors. Long ago 
harbors would have been clogged with 
rotting driftwood if the borers didn’t 
destroy this debris. 

The laboratory which is fighting the 
marine termites practically single-hand¬ 
ed sends no bills. If clients—which in¬ 
clude oil, railroad, and steamship com¬ 
panies—are satisfied with work done for 
them, they assess the value of service 
rendered and send checks accordingly 
As a possible commentary on human na¬ 
ture, note in passing that the laboratory 
always totters uncomfortably on the 
verge of bankruptcy. Yet William F 
Clapp will have things no other way. 

“Tj^RIENDS are always attempting to 

■T make me change my ways,” says 
this genial biologist. “They want me to 
keep books and send bills and do things 
like that. But I’m damned if I will. 1 
am a biologist, not a bookkeeper.” 

If a check arrives and Clapp feels that 
he has not earned the sum sent, he re¬ 
turns it. Officials of a large sugar com 
pany called for advice about a new dock 
A telephone call saved them thousands 
of dollars and they sent a $500 check in 
appreciation. Clapp returned it No 
five-minute telephone call, he contended, 
could be worth that much. Another time 
he refused an annual retainer of $15,000 
from a company which made a wood 
preservative. 

The pleasant, blue-eyed biologist has 
done practically everything to the Teredo 
except eat one. He hopes to get around 
to this some day. Meanwhile he goes 
along adding up new facts whose appli¬ 
cation will save millions of dollars. ’The 
laboratory had a sizeable deficit last 
year. It took in $11,000 and spent $13,- 
000. But Clapp IS not deeply concerned. 
“If your work is good enough,” he feels, 
“tieople cannot afford to let you fail.” 



A Teredo tunnel fai a laminated 
block, showing the partition always 
left when burrows pass each otliw 





OUR POINT OF VIEW 


Battle is Joined 

H OW long World War II may last is 
anybody’s guess. How difficult it 
is going to be for the United States is a 
different matter. Though not involved, 
we shall, nevertheless, be faced with a 
problem of defense against forces that 
are insidiously subtle. It is not our war, 
yet our fight to stay out of it will cal! into 
play all our forbearance, all our com¬ 
mon sense, all the skill of our govern¬ 
ment. 

As this is being written, the war in 
Europe is but a few days old. Radio and 
the newspapers have, however, given us 
already a vast amount of propaganda 
and counter-propaganda. One side of 
this war behind the war will have little 
effect on the individual for he will have 
formed his opinion prior to the outbreak 
of hostilities, but the propaganda from 
one’s chosen side will tend to strengthen 
his belief in the righteousness of one 
cause. Inflammatory rumors will have 
their influence. Logic may be forgotten 
and emotion will rule. Hatred may be¬ 
come a neurosis, and the multitude may 
then clamor for blood, may insist that 
we enter the fight with men and guns. 
This we must guard against with all the 
might of whatever logic and sane think¬ 
ing are left to us. 

The United States is today in a fortu¬ 
nate position in respect to world politics 
and power. Our foreign commitments 
relate wholly to the American hemis¬ 
phere. We have a battle fleet second only 
to that of Britain, and a large program 
of ships building and planned. A plan 
has bran launched to train thousands of 
air pilots each year, and the personnel 
of our Army and Navy have been in¬ 
creased and rendered more efficient. 
More planes have been ordered to be 
delivered over a period of years to our 
military forces. Mechanization of the 
Army is proceeding with the efficiency 
that comes of deliberate care. Construc¬ 
tion of soeres, periiaps hundreds, of now 
American-type tanks—the best in the 
world—goes,, on apace. Slowly all in¬ 
fantrymen are being equipped with the 
world’s finest rifle, the Garand semi¬ 
automatic. 

The so-called “Stock Pile” Act, passed 
hy Congress last spring, is enabling us 
to More up necessary vital products 
against a time of need when imports of 
them may be cut to a point lower thui is 
at present possible. A War Resources 
Boud has been formed of scientific and 
industrial leaders, Industry has long 
since been so organized tlut, if war 
should be forcdH upon us, each plant 
could quickly and efficiently go on a 


war-time footing. “Educational orders” 
have been given to many of them. Other 
things, important to us in war. have been 
mentioned recently in these pages. For 
example, there is the new process of 
molding airplane fuselages, which would 
increase our plane production enormous¬ 
ly. Another is the sizeable supply of 
manganese from Cuba. 

This magazine has long been a pro¬ 
ponent of the philosophy of “prepared¬ 
ness for peace” and believes that the 
above review, sketchy though it be, in¬ 
dicates that particular and important 
kind of preparedness. Our might is vast¬ 
ly greater than in 1917, our organization 
so superior that tliere is no comparison 
Hence, it is our belief that no nation will 
wittingly antagonize us, insolently dare 
us to go in on the opposing side. It is 
ourselves that we must watch lest we be¬ 
come dupes of silver-tongued agents who 
would embroil us in troubles out of our 
own bailiwick. We may give our sym¬ 
pathy—which is of the heart—where we 
will; but through it all we must keep our 
heads.—F. T). M 

Communication 

A t first thought it would seem that 
the peculiar techniques of radio 
broadcasting—spot news, high-geared 
commentators, and so on—would give 
the whole world a grandstand seat in 
the event of war. But when the situa¬ 
tion grew tense in central Europe, when 
fateful September 3 rolled around, the 
humming of the air waves brought think¬ 
ing people to the realization that a com¬ 
municating system was more than 
falling down on a job; it was providing 
a medium whereby misinformation 
strode side by side with informstion, 
and no sieve was offered through which 
they could be separated. 

The preceding editorial hints at the 
propaganda possibilities of radio. But 
there is much more to the story. Opera¬ 
tion by belligerents of stations under 
faked call letters, spurious dispatches, 
“blanketing" of legitimate stations—all 
teach us that we will do well to take 
radio news broadcasts, at least for the 
duration, with more than the proverbial 
grain of salt.— A, P. P. 

Howling For Knowledge 
'A DOZEN years or so ago it was 
XJL ascertained by means of polls con¬ 
ducted in the interests of the press that 
the branch of science which “pulled" 
hardest with the general newspaper- 
reading public was the one having the 
least practical usefulness—astronomy. 


This startling discovery astonished 
the newspaper world. .Since the press is 
the reverse of stupid, it gives the public 
just what is asked for and it therefore 
greatly increased its regular ration of 
features and news items on astronomy. 
This astronomical emphasis has been 
going on in the press for a decade or so 
and now it is bearing a heavy crop of 
fine fruit. The masses, and no longer 
merely a limited number of better-than- 
average educated enthusiasts, have now 
become strongly astronomy conscious. 

In Chattanooga a small group of ad¬ 
vanced amateur astronomers recently 
pooled their efforts to make possible a 
public observatoiy, whereupon thou¬ 
sands and thousands of people—just 
average “folks”—visited and continue to 
visit that observatory. Mountaineers 
have tramped in from the distant hills 
to see the stars through a large tele¬ 
scope for the first time in their lives 

Not long ago David Dietz of Cleve¬ 
land. science editor of the United Press, 
a man who has one foot in astronomy, 
the other in the newspajier world, de¬ 
cided to make a test of interest in 
astronomy among the masses and put 
on a public star party Ten telescopes 
made hy amateur astronomers in Cleve¬ 
land were rounded up, placed in a 
public park, and directed at different 
celestial sights; one at Mars, another at 
Jupiter, and so on. Previously the event 
was announced in local papers. Would 
the party be a failure? Would ibe 
people take one look and amble off 
home? Would they come at all? 

More than 5000 people stood in line 
tilJ after midnight awaiting their turn 
to see what these objects, about which 
they had been reading in their papers 
for years past, look like. Patiently? No. 
Cleveland had to send two squads of 
police to keep them in line. Pop venders 
appeared out of nowhere and did a rush¬ 
ing business. When, at 1:30, the last 
eager star-gazer left the park, it 
resembled a battle-field, littered with 
paper, Crackerjack boxes, bottles. 

Only a howling mob? Yes, but not a 
disorderly one—^just eager. Only tabloid 
readers? Probably largely so. Is that 
bad? No—all to the good! 

These successes give answer to those 
persons, schooled but essentially ignor¬ 
ant, who still insist on rating everything 
on a basis of its practical usefulness. 
It’s a mighty good sign when 5000 of 
the plain people will stand in line and 
yell “Hurry up” in order to get a better 
idea of man’s place in the universe; for 
that is suspected of being the real phil¬ 
osophy behind it all.— A. Q. I. 
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Hunting The Mesotron 


W HEN confronted with the ever- 
mounting clutter of assorted 
atomic and sub-atomic particles 
brought to light by physicists in recent 
years, one naturally tends to be aston¬ 
ished when still another comes upon the 
scene. One may wonder- Do scientists 
go about hunting for these particles as 
might a bug collector hounding down 
a specimen, or do the particles merely 
fly in through the window one day and 
present themselves’ Let us consider, 
for example, the latest problem particle 
in physics—the mesotron. 

Although there has been considerable 
controversy as to where it is found in. 
nature, it is now known that the meso¬ 
tron occurs only m the cosmic rays. 
These rays, which rain in upon us con¬ 
stantly from outer space, have been 
known for many years. Nevertheless, 
the question as to just what they were 
was not settled until scientists turned 
to the Wilson chamber with which they 
proposed to study their true nature. 

The Wilson chamber consists of a 
shallow glass cylinder covered with a 
glass plate. The interior contains a 
small amount of liquid, such as water 
or alcohol, which evaporates, filling the 
chamber with vapor. In the bottom is a 
piston which, when suddenly pulled out 
by a suitable mechanism, causes the 
vapor to expand and condense. If the 
expansion is very carefully adjusted so 
that condensation just fails to occur, any 
electrons or other charged particles 
which traverse the chamber will leave 
faint tracks of condensed vapor m their 
wake. By photographing these tracks, 
much can be found out about the nature 
of such particles. For example, their 
velocities can be found if the chamber 
be put between the poles of a large 
electromagnet. The effect of a magnetic 
fleld upon a movmg charged particle is 
to cause it to be deflected in a direction 
perpendicular to the magnetic field and 
to its original path. Thus the track will 
be bent by the magnet into a circle. 
The radius of the circle is proportional 
to the momentum of the particle and, 
since momentum is the product of mass 
times velocity, knowing the mass, the 
velocity can be found. 

At first, experimenters merely set up 
their chambers and expanded them at 
regular intervals, hoping to catch cosmic- 
ray tracks by accident Considerable im¬ 
provement was made in gettmg photo¬ 
graphs when Geiger counters were used 
These instruments consist of a thin metal 
cylmder surroundmg a wire and put in¬ 
side an evacuated tube. High voltage is 


This Recent Addition to the Fast-Growing Family 
of Sub-Atomic Particles has Already Created a 
Place for Itself in Physical Theory and Experiment 


By CHARLES 

connected between the wire and the cyl 
inder and adjusted until just below the 
point at which a discharge will occur 
If a cosmic-ray particle shoots through 
the tube, the discharge is set off and 
can be made to trip an electrical circuit, 
expanding the chamber With such an 
arrangement, it is possible to catch a 
cosmic-ray track at every expansion 



Figure I; Two cosmic-ray showers, 
one in the chamber wall and one in 
the plate, show that particles from 
showers produce showers. Each 
particle has an energy of several 
billion volts. (See the text below.) 

In practice, two counters are used, 
placed one on each side of the chamber 
and connected in such a way that the 
chamber expands when the particle goes 
through both. Thus, the chamber oper¬ 
ates only when a track goes right 
through it. 

The study of cosmic rays with the 
Wilson chamber was immediately fruit¬ 
ful. When a barrier of lead was put into 
the chamber, many pictures showed a 
strange phenomenon. A cosmic-ray 
particle entered the chamber from almve 
and went on into the lead plate. It 
emerged from the other side and with 
it, like on explosion, came a regular 
forest of other particles (Figure 1). 


W. SHEPPARD 


Such occurrences are called showers. 

Up to this point, the result had been 
quite straightforward. There was good 
reason to believe that the tracks which 
were observed were caused simply by 
electrons. In particular, a study of the 
shower particles showed that those pro¬ 
duced by sliowers could themselves pro¬ 
duce showers, and their energy loss in 
going through the lead plates showed 
that all were electrons However, the 
many workers on the cosmic-ray prob¬ 
lem frequently observed other particles, 
and although their tracks looked just 
like electron tracks, they be.haved in a 
different manner (Figure 2). To under¬ 
stand why the scientists were puzzled by 
these other particles, we must consider 
how charged particles lose their energy 
in traversing matter. 

L et us consider first a fairly heavy 
I particle such as the nucleus of a 
hydrogen atom, called the proton. Since 
the distance between the atoms in a 
plate of lead is about 100,000 times the 
size of the proton, the latter cannot lose 
energy by friction m passage through it, 
as would a bullet in a piece of wood. It 
IS known that almost all the energy loss 
which a proton suffers is due to the 
electrical forces that it exerts on the 
electrons in the material through whidi 
it passes. About thirty volts of energy 
are needed to pull on electron from on 
air molecule. The number of these dis¬ 
sociated air molecules, or ions, can be 
measured and it is found that, in air, 
a-^n-oton of 1,000,000 volts energy creates 
so many of these ions that it loses almost 
all its energy in less than half an inch 
of air. In die case of lead, it will scarcely 
penetrate at all. Energy loss by ioniza¬ 
tion, as this type is caUed, is character¬ 
istic of heavy particles which do not 
move* with very high speeds. Although 
the process is very complioatad, it has 
been found that the energy losS is 
greater the slower the particle travels, 
and a measurement of the rate of energy 
loss gives an approximate idea of tb^ 
velocity of the particle. 

A totally different type of energy loss 
is also known. Partides such as elec¬ 
trons, which are light but travel at high 
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speeds, lose their energy by giving out 
electromagnetic waves when they pass 
through matter. This is how the rays 
are produced when the electrons in an 
X-ray tube strike the Urget. This type 
of process is called energy loss by 
radiation. 

From what has just been said one can 
see that a study of the way in which a 
charged particle loses energy should give 
quite a bit of information about it. Such 
energy-loss measurements were at¬ 
tempted but were hard to make. The en¬ 
ergies of coamic-ray particles run in 
billions of volts. Such particles move so 
fast that none but the largest magnets 
Vkill bend their paths enough to permit 
measurement. However, careful work 
gradually yielded the necessary informa¬ 
tion. As the measurements slowly ac¬ 
cumulated, suspicion grew into certainty. 
I'hose tracks which produced, or were 
produced by, showers lost energy in 3U8t 
the way that electrons may be expected 
to do and were undoubtedly electrons. 
On the other hand, those tracks which 
occurred without showers were different, 
for they had a penetrating power very 
much gieater than any other charged 
particles heretofore known. Of the many 
experiments to demonstrate this pene¬ 
trating power, one of the most spectacu¬ 
lar, in which the particles were made to 
pass through more than seventeen inches 
of lead, was made by Street, Woodward, 
and Stevenson, at Harvard University. 

In 1937, Dr. Carl Anderson and Dr. 
.Seth Neddermcyet, of the California In¬ 
stitute of Technology, put forward a 
tentative explanation in a paper pub¬ 
lished in The Physical Review. This 
paper contained a plot of the energy 



Figure 3; “Picture" of a mesotron. 
The partiele comes in with bigh 
•peed, maklBg a very faint 
slows down ht Uie emttral plate, 
and emergaf going more stowly, as 
i* idwwn by fbe baavier traek as 
weU «a by the sharper enrvatnre 
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losses of counic-ray particles, showing 
how the non-shower particles lost much 
less energy than the shower particles 
(Figure 3). Let us suppose, they said, 
that the unknown particles are heavier 
than electrons but lighter than protons. 
Then particles of a given momentum 
will travel faster than protons and not 
lose much energy by ionization. On the 
other hand, they would not travel so fast 
as electrons and would not lose much 
energy by radiation. This would explain 
their low energy loss or great penetrat¬ 
ing power. 

In order to substantiate their theory, 
it was thus necessary to determine the 
mass of these particles. The difficulty 
lay in the fact that only the momentum 
can be measured when particles are 
deflected by a magnet. The mass is 
known only when tlie velocity can also 
be found. Several workers at once at¬ 
tempted to measure the velocities of the 
unknown particles by the following 
method; 

A charged particle traversmg a cloud 
chamber leaves a track because of the 
ions it produces in its path. The vapor in 
the chamber prefers to condense on these 
ions, and with the right expansion, every 
ion picks up a tmy droplet of condensed 
vapor. If the expansion can be delayed 
a fraction of a second after the particle 
passes through, the ions will have 
time to drift apart so that the droplets 
can be counted with a microscope. If 
the number of ions in each centimeter of 
track is counted, the rate of energy loss 
can be determined and this will give an 
approximate knowledge of the velocity 
of the particle. Such measurements are 
actually a good deal more difficult to 
make than a description would indicate. 
Gmditions must be just right and not 
every picture will do. However, in 1937, 
Street and Stevenson, and, shortly after¬ 
ward, Anderson and Neddermeyer, ob¬ 
tained the pictures they were looking 
for and forged the last link in a chain of 
evidence extending back over several 
years. Measurements of the mass of the 
particles from these pictures showed that 
they were somewhere between one and 
five hundred times as heavy as ordinary 
electrons. Several suggestions were 
made for naming the new particle and 
Dr. Anderson’s suggestion of mesotron 
received the most support. 

S CIENTISTS bad scarcely had time 
to inquire as to what place there 
was for tile mesotron in existing theories 
when a bolt from the blue came in the 
form of an already existing paper in 
the rather maccessible Proceedings of 
the Physico-Matkerruuical 'Society of 
Japan. In this paper, published almost 
two years before the discovery of 
the mesotron, the Japanese physicist, 
Yukawa, had announced a theory ex¬ 
plaining the force of attraction between 
the neutron and proton. The theory 
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stated that these unknown forces hold¬ 
ing the atom together could be explained 
if one assumed that there existed a new 
particle with the charge of an electron 
but of larger mass. If, as many scientists 
believe, the Yukawa particle actually is 
the mesotron, then not only is an experi- 



Figure 3- Principal clue lo the 
existence of the mesotron. Diagonal 
line represents the total loss of 
energy in one centimeter of plati¬ 
num plate. The circles cluster¬ 
ing close to this line are elec¬ 
trons. Dots cinsiering near the 
bottom of the graph are mesotrons 

mental discrepancy accoonted for but 
also a vacancy in theory is filled by its 
discovery. 

Needless to say, the appearance of the 
mesotron upon the scene has stimulated 
the whole field of cosmic-ray research 
to new activity. Experimenters are re¬ 
doubling their attempts to make accu¬ 
rate measurements of cosmic-ray tracks 
usmg larger magnets and Wilson cham¬ 
bers than those formerly employed. 
Thus more precise information will soon 
be obtained with such apparatus. 

Let us now return to the question we 
made at the beginning. Is particle hunt¬ 
ing a sort of glorified insect collecting 
or does the physicist find the particle 
one day at lunch in his soup? In the 
first place, both alternatives place an 
undue importance on the particle itself. 
Such a discovery is never merely a new 
head to hang on the wall of the physical 
laboratory. Instead, it invariably repre¬ 
sents an important contribution to physi¬ 
cal theories and thus frequently extends 
human knowledge in many different 
directions at once. Let us consider the 
senior member of the “tron” family, the 
electron. This particle is a crucial link 
in almost all the physical theory devel¬ 
oped since 1875. It is safe to say that, 
without our knowledge of the electron, 
we would have no X rays, no radio, 
and no long-distance telephone. Per¬ 
haps one day, the mesotron will be as 
indispensable. 





Could We Defend Our Ports? 


An Imaginary Attack on a Mythical Port 
Shows Sort of Action That Would Take Place 


W HETHER or not important 
American ports are sufficiently 
well fortified to stand off a pos¬ 
sible invasion remains an open question. 
Only an actual attack upon one of those 
ports would provide the answer. The 
drawing on the opposite page is pre¬ 
sented as an example of what might 
happen but, unfortunately, military 
strategy is not so simple as that. With 
this drawing before us, we still must 
lean heavily upon past military lessons 
and experience. 

Bombing planes cannot cross the 
wide oceans that surround us and still 
deal any effective blows against us. 
Hence, any invader would have to de¬ 
pend upon only those planes which his 
carriers could bring. This immediately 
nullifies any belief which he might have 
that the airplane has changed naval 
warfare conditions radically since 1915. 
In that year, the British fiasco at the 
Dardanelles proved rather conclusively 
that it is futile to launch a naval attack 
upon land fortifications. 

We are here concerned not with why 
an enemy might attack us nor how he 
would get through our first line of de¬ 
fense—^the Navy—but rather with the 
possible reception he would get were he 
suddenly to appear on our “doorstep.” 
For this purpose, we have shown mythi¬ 
cal Smith City, the details of which are 
hunched and hence thrown out of per¬ 
spective for obvious reasons. 

As soon as the enemy’s fleet nears the 
city—which might not have much wam- 
ing—preparations for the defense of the 
port will get under way according to 
plans long before worked out. Neces¬ 
sarily, these plans include bringing up 
more guns and equipment, plane detec¬ 
tors, range finders, searchlights, and 
many additional men from camps near 
the city. Firing of anti-aircraft guns 
would begin long before the fleet itself 
IS in sight. Its planes, based on carriers 
left perhaps 75 miles out at sea, will 
attempt to destroy gun emplacements 
in the city’s forts. Doubtless, they 
would resort to the practice of dive- 
bombing, an American trick learned 
by foreign aviation, oddly enough, from 
an American moving picture, “Hell 
Divers,” several years ago. 

This surprise attack from the air 
might cause .some damage, but the 
organization of the defense would, 
nevertheless, proceed rapidly and effi¬ 
ciently. All available units of aU our 
armed forces—Army, Navy, and Air 
Corps—would be co-ordinated and uni¬ 
fied under an appropriate commander. 


He would keep track of, and direct the 
movements of, the additional forces 
coming up from the rear, most of which 
is motorized and some, as in the case 
of the 12-inch and the 16-inch guns, 
on railway mounts. These latter large 
guns would be run in on the railroad 
spur shown at the right of our drawing. 
The 16-inch guns on railway mounts, as 
well as those of the forts, would be able 
to match anything the enemy capital 
ships would have, bemg able to throw 
one-ton shells for a distance of about 
40,000 yards. 

Against the enemy’s airplanes would 
be directed the fire from several types 
of guns. Most important would be tlie 
3-inch guns which fire about 25 high- 
explosive shells per minute to a height 
of 24,000 to 28,000 feet. Until 1938. 
we had only a few of these rather small 
guns. In that year we added about 340 
of them to our armament, and since 
have added more. Another anti-aircraft 
gun which the defending forts would use 
is the 37-millimeter gun. This mobile 
arm fires explosive shells weighing 
approximately a pound and. being 
loaded with clips of five and ten shells, 
has almost machine-gun speed of fire. 
Furthermore, low flying planes would 
meet deadly streams of metal from 
30-caliber and 50-caliber machine 
guns. The Spanish civil war appar¬ 
ently proved that machine guns, as 
contrasted to those firing explosive 
shells, are ineffective against modem, 
metol-clad planes. In spite of this 
fact, it is believed that these efficient 
machine-guns, properly controlled and 
operating in groups, could cause serious 
damage to planes. 

O NCE an enemy plane is detected by 
the defense, an ingenious range 
finder, shown in the drawing near the 
anti-aircraft batteries, would go into ac¬ 
tion. This finder is practicaUy automatic. 
As an observer moves it to keep its 
widely spaced cross-hairs squarely on 
the enemy plane, that movement actu¬ 
ates gun-pointing equipment to make 
the guns follow the plane’s movements 
closely. 

As for the fleet itself, wariness would 
characterize its actions because of the 
lessons of the Dardanelles. The enemy 
capital ships would form a line of battle 
just beyond the range of the largest 
guns of the forts. The advantage lies 


with the land guns because of their 
permanent emplacements which give 
greater stability and because their fire- 
control stations can more accurately 
plot a moving ship’s position. These 
fire-control stations — shown on the 
drawing in both Fort Left and Fort 
Right—form the bases of triangles while 
their converging lines of sight make 
the apex of that triangle. The exact 
position of the ship at the apex is there¬ 
fore easily calculated, in the plotting 
room of Fort Right, by the matliematical 
process of triangulation. Planes spot¬ 
ting shell bursts among the enemy ships, 
and also “tracking” those ships to pre¬ 
dict their movements, would provide 
further data. 

Since the enemy’s principal purpose 
would be to get his capital ships close 
enough to deliver his 14-inch or 16-inch 
shells in the forts, he might try to sneak 
in under cover of a smoke screen. This 
screen would be laid by squadrons of 
destroyers which would dash in closely 
in a sweeping curve, firing their smaller 
guns furiously. The high speed of these 
destroyers increases the possibility of 
their escape but, even if some of them 
are destroyed by gun fire, their loss is 
not to be compared with that of a capital 
ship. It is during their dash close in¬ 
shore that the secondary guns of the 
defenders, hitherto useless because of 
their shorter maximum range, must go 
into feverish action. 

Our drawing has its necessary limita¬ 
tions. We have shown, for example, only 
one small submarine boat net and amine 
field that is actually too limited for prac¬ 
tical purposes. These things are more 
symbolic than actual, for we wished to 
show only the essentials. In real war- 
iare, far more ships and guns, mines and 
nets, planes and anti-aircraft guns and 
detectors would be in such an action. 
Also there are many other factors, too 
confidential or too speculative to be 
mentioned here, that would have a bear 
ing on the fight. In any case, it is be¬ 
lieved that an attack of this sort would 
result in a stalemate. This does not 
mean that our ports are invulnerable. 
They aren’t. It is only our ability to 
draw upon an immense hinterland for 
enormous support which conld save us 
in such a situation. We do need morr 
large-caliber guns, more and larger anti¬ 
aircraft guns, and many other Important 
thingsr-but that is another story. 
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Eclipsing Binaries 


A Striking Example of the Extent to Which the 
Astronomer, Armed with but a Few Observational 
Data, Can Sometimes Go in Unraveling Puzzles 


By HENRY NORRIS RUSSELL, Ph.D. 

OlulrmMi of tho Doportment of Aotnmomy aiMl Director of me Ob- 
cervatory at Princeton Dniverelty Keaeareh Aaeoclate of the Mount 
WUeon Obeerratory of me Oamecle InetituUon of Walblnrton 


I T may be questioned whether there 
is really a “royal road” to the solu¬ 
tion of any problem of nature; but 
some routes do lead us, with less diffi¬ 
culty, deeper into the regions which we 
desire to explore. 

One of the most important of these 
routes, in our search to understand the 
stars, is found in the study of the pairs 
which eclipse one another. It has long 
been realized that from good observa¬ 
tions of these systems we can find out 
things not directly accessible in any 
other way, such as the real sizes of the 
stars, their densities, and the actual 
brightness of their surfaces. 

But even the finer details of the light- 
curves, which might almost be called 
the “embroidery upon the main pat¬ 
tern,” are singularly informative. 

For example, when the brightness of 
an eclipsing star (that is, the com¬ 
bined light of the pair, which could not 
be seen double in a telescope 50 timer, 
more powerful than any ever con¬ 
structed ) has been accurately measured 
and the light plotted against the time, 
it is found that, between the deep dips 
arising from the successive eclipses of 
each star by the other, there is a smaller, 
steady variation. Half-way between the 
eclipses, the light is brighter than where 
the eclipses are just over or just ready 
to begin. 

The explanation of this behavior 
(which was first noticed in the bright 
star Beta Lyrae) has been known for 
almost 50 years. When the component 
stars are close together, each will be 
distorted by the tidal forces arising 
from the attraction of the other. This 
will make them egg-shaped, with the 
long ends pointing at one another. As 
they revolve in their orbits, about their 
common center of gravity, they will ro¬ 
tate at the same rate, and continue to 
point toward one another. Half-way 
between eclipses, where the line joining 
the stars is at right angles to us, we 
will see them broadside on. At the 
middle of eclipse (if the orbit is edge¬ 
wise toward us) we will see them end on 
(one behind the other), and just out¬ 
side eclipse they will be nearly end-on. 
Half-way between eclipses, therefore, 
the star-disks will have a greater appar¬ 
ent area than just outside them, and, 
naturally, we will get more light. 

This ellipticity efiect has been found 
in dozens of stars—indeed, in almost all 
cases when the observations of light 
are accurate. We might expect to find 
it bigger when the stars are very close 
together—and the eclipses consequently 


occupy a considerable part of the whole 
period—than when the eclipses are short 
uid the stars far apart; and this actually 
happens 

The shapes which stars, tidally dis¬ 
torted by their mutual attraction, would 
assume can be calculated. The theory 
is fairly simple, in the first approxima¬ 
tion (though It becomes intricate when 
the bodies are very close together). It is 
found that the shapes depend not only 
upon the masses, radii, and mutual dis¬ 
tance of the stars, but also upon their 
internal constitution. If the material 
(supposed to be fluid, so that it yields 
freely to the tidal forces) is all of the 
same density, the elongation will be 
large; but if it is much denser near 
the center than at the surface the dis¬ 
tortion is much smaller. In the extreme 
case where practically all the mass is 
concentrated at the center, it is only 40 
percent as great as for a homogeneous 
body. 

H ere then appears to be a royal road 
leading us to knowledge about the 
inaccessible interior of the stars. As 
long ago as 1912, Shapley applied this 
method, finding that the ellipticity of 
such stars, derived from observation, 
agreed quite closely with the values cal¬ 
culated by Sir George Darwin for homo¬ 
geneous masses of fluid. 

There was, however, one difficulty 
The calculations just described had 
been made upon the assumption that the 
disk of each star (seen sufficiently mag¬ 
nified) would appeor uniformly bright 
all over. Now the only star we can 
actually observe in this way is the Sun, 
and it does not look like this, but is only 
about half as bright at the edge as at 
the center. The reason is that the light 
which reaches us from points near the 
apparent edge escapes obliquely, and 
on the average comes from cooler layers 
nearer the surface. 

We might expect some “limb-dark¬ 
ening” of this sort in the stars also. It 
is not hard to calculate iu effects in the 
case of an ellipsoidal star. If there were 
two stars of the same sue, shape, and 


average brightness, one presenting a 
uniformly bright disk and the other 
darkened so as to be very faint at the 
limb, it 18 found that the difference of 
brightness between the end-on and 
broadside-on presentations would be 60 
percent greater for the “darkened” case 
than for the “uniform.” An observed 
variation can therefore be produced by 
a “uniform” star of a certain difference 
in long and short diameters; by a “com¬ 
pletely darkened” one for which this 
difference is only five eighths as great, 
and by a whole set of bodies of inter¬ 
mediate shape and intermediate degrees 
of darkening toward'the limb. Unless 
we can find the degree of darkening in 
some other way—v^hich is still very diffi¬ 
cult—we are left in considerable uncer¬ 
tainty about the real shapes of our stars, 
and the actual internal distribution of 
density. 

But now another royal road seemed to 
open up. If the stars are elongated as 
described, their mutual attraction will 
not be quite the same as if they were 
spherical. The effects of this have been 
known for more than two centuries. No 
perceptible change will be produced on 
an exactly circular orbit; but, if the 
orbit is eccentric, the line of apsides 
(passing through the points nearest the 
center and farthest from it) will slowly 
advance, in the direction of the orbital 
motion. The rate of this advance de¬ 
pends on the radii, masses, and elliptici- 
ties of the stars, and also on their inter¬ 
nal constitutions, being a maximum if 
they are homogeneous, and falling to 
zero when all the mass is concentrated 
in tiny particles at their centers. This 
impossible, but theoretically limiting, 
egae is known as the Roche model (from 
the name of its inventor). 

If an eclipsing pair has a circular or¬ 
bit, the alternate eclipses of each star by 
the other will come at equal intervals, 
and last equally long. But if the orbit is 
eccentric, both the intervals and the 
durations will usually be unequal. If 
the line of apsides is moving, the inter¬ 
vals between the eclipses Tsffl slnw 
change, swinging back mod lonrmfd be- 
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Light cnrvei of an eclipsing binary with eccentric orbit and rotating line of 
apsides. Phase in the orbit is measured toward the right. The distance between 
the two vertical lines labelled 0.0 represents a full period. Vertical distances 
represent the apparent magnitude of the pair of stars, a measure of their bright¬ 
ness. The dips in the curves are due to the eclipse of one star by the other. 
The center curve represents the average of all observations. In the upper curve 
the stars are at periastron (closest together) in the latter half of the period, 
midway between the two minima which occur closer together. The lower curve 
represents the situation 12 years later, when the elliptical orbit has swung halfway 
around, making periastron occur in the earlier half of the period. This variation 
of the time interval between eclipses is due to the greater speed of orbital 
motion when the stars are closest together. 

However, the above diagram is not immediately related to the particular stars 
discussed and mentioned in the accompanying article- Rather, it is shown as 
“a very pretty illustration,” as Professor Russell wrote in suggesting that it he 
reproduced, ”of the changes due to locating apsides in an orbit,” ond it it taken 
from an article entitled ”The Aptidal Roution of GL Carinae,” by Henrietta 
Swope and Harlow Shapley, in the Bulletin of the Harvard College Obtervatory 
for July 1, 1938 (No. 909). In the absence of Professor Russell in Europe the 
above explanation of the diagram was prepared by Prof. D. B. McLaughlin of the 
University of Michigan. Regular readers of Professor Rustell’t articles may be 
interested to know how the illustrations are selected: Sometimes he prepares 
rough sketches which are redrown by this magaaine’s draftsman. More often 
the illustrations are selected by the editors, whose responsibility they therefore are 


tween two limiting values, and repeating 
these ohangea after a whole revolution 
of this line. 

For moat of the stars which have been 
observed, the orbit appears to be circu¬ 
lar. But in a dozen or more cases un¬ 
equal intervals between successive mini¬ 
ma prove that the orbit is eccentric, 
and, in almost all these cases, the inter¬ 
vals are changing, showing that the line 
of apsides is moving. In two systems a 
complete revolution of the apsides has 
been observed. 

Knowing the rate of this motion, and 
the sizes and relative masses of the 
stars, we can calculate the degree of 
cxmcentration of density toward the cen¬ 
ter. For the star Y Cygni—the first to 
lie reliably observed—Dugan and the 
writer found, several years ago, that the 
concentration must be great. 

But again the once-royal road ap¬ 
peared to be blocked. The theoretical 
calculation of the attraction of the stars 
on one another had been made for 
bodies of the shapes which they would 
have at their average distance apart; 
but no allowance had been made for 
changes in this shape 

N ot long afterward Walter went 
deeper into the mathematical prob¬ 
lem, assuming that the two ellipsoidal 
stars were rigidly fixed in size and shape, 
but free to turn on their axes unevenly, 
and point a little away from each other 
at times. His analysis led to the remark¬ 
able conclusion that, in this case, the 
line of apsides moved backward while 
the two stars undergo vibrations such 
that their long ends oscillate to and 
fro about the line joining their centers 
(usually they oscillate with different 
periods). 

Given his assumptions, his conclu¬ 
sions are mathematically sound; but, 
about a year ago. Cowling pointed out 
that real stars, being gaseous, would not 
behave at all like the “frozen,” rigid 
bodies of Walter's theory. As the dis¬ 
torting forces changed, while the stars 
moved around their orbits, the mobile 
gaseous masses would tend to take new 
shapes, corresponding to the new forces; 
and this adjustment would be so quickly 
made that it is practically safe to disre¬ 
gard any log in it, and assume that the 
'’bapes of the stars are determined by 
the forces at the moment, and are most 
elongated when the two are closest to¬ 
gether. Working out the details—no 
simple task—he found that the apsides 
move forward, but at a little more than 
twice the rate originally calculated by 
the writer. 

The theoretical problem has now, ap- 
l>arently, been cleared up. When the 
new equations are applied to the actual 
data—as has been done in detail for 
the bett-obeerved start by Sterne, and 
approximately, for a larger number, by 
‘he writer—it it fcmnd that, in every 


case, the central condensation is high 

The motion of the apsides is never as 
great as 6 percent and usually less than 
2 percent, of the value which it would 
have if the stars were homogeneous. It 
follows, approximately, that the central 
density of the stars is always at least 20 
times as great as the mean density of the 
whole star, usually more than 50 times 
as great, and occasionally as much as 
300 times. 

So far as observations of this type go, 
the results are consistent—^though a lot 
more observations will be needed to get 
more accurate data. But an alarming 
discrepancy now appears between the 
results of the one method and the other. 
The two royal roads end in different 
places—one mdicating that the stars 
are not very far from being of uniform 
density, and the other that the increase 
of density at the center is very great. 

The answer to this puzzle comes from 
some theoretical work of Chandrasek¬ 
har, who found, six years ago, that a 
distorted star of this sort should be faint¬ 
est at the ends, remote from the center, 
and brightest at the point nearest the 
center—the surface-brightness being 
proportional to the intensity of gravity 
as this would be observed by an imagi¬ 
nary inhabitant of the surface. 


For such a body the difference in 
brightness between the end-on and 
broadside views is much increased—in 
fact, very nearly doubled. This was first 
pointed out, five years ago, by the late 
Dr. Takeda. His results were published 
(in English) in a Japanese scientific 
periodical, and escaped notice till the 
matter had been treated by various other 
investigators. 

When allowance is made for this and 
for the effects of “darkening” (which 
operate almost independently) the dis¬ 
crepancy disappears. The fairly large 
changes in light which are observed 
between eclipses arise largely from the 
difference in brightness between the 
ends and the middle of the elongated 
stars—and are increased by the limb- 
darkening. The real shapes of the sure 
are not far from those of the Roche 
model—^just as the changes in the orbits 
indicate. 

Much more work remains to be done 
before this mine of information about 
the surfaces and the interiors of the 
stars becomes exhausted. Meanwhile, 
it is interesting to note that our present 
fairly satisfactory knowledge has been 
reached by the work of investigators 
commg from this country, England, 
Germany, India, and Japan. 




Sperially equipped Stii 


Reliant plane picking up a bag of mail “on the fly” 


Airmail 


Towns 


Pick-Up and Delivery Without Landing . . . Made 
Possible by New System . . . Can Bring Fast Mail 
Service to the Most Remote Areas 


By DR. ALEXANDER . KLEMIN 

In Chnm, DuOl aunenhelm Behool 
of AaronauUd, Mow York Unlvonlty 



D irect airmail aervicr to small 
cities and towns, previously re¬ 
served for large centers of popu¬ 
lation where the volume of husiness 
warrants large airports and mail-han¬ 
dling facilities, is now daily available to 
58 localities throughout Pennsylvania. 
West Virginia, Ohio, and Delaware. 
Through development work by All 
American Aviation, of which organiza¬ 
tion Richard C, du Pont is president, an 
airmail delivery and pick-up system 
invented by Dr. Lytle S. Adams has been 
reduced to practical operation. Flying 
tlie air-ways in specially designed and 
equipped ships, “sky mail clerks” are 
now able to make deliveries and to pick 
up mail without the necessity of landing. 
At the time of writing, the system is m 
operation with six experienced pilots, 
some of them of national reputation, and 
four “sky mail clerks” constituting the 
flying personnel. 

The success of the system, and the 
276 


regularity with which the service is 
caiTied out, indicate its entire feasibility. 
There is no doubt that it can readily be 
extended to other sections where its 
advantages ore desired. 

While full technical details of the 
exact operations of this new system have 
not as yet been released, the accompany¬ 
ing photographs and following descrip¬ 
tion serve to give the fundamentals. The 
ground equipment necessary consists 
merely of two steel poles, 30 feet high, 
«.et in concrete foundations 60 feet apart. 


Each pole is topped by a brilliant orange 
marker. Stretched between the poles, 
and attached by spring clips, is a trans 
ler rope from which is suspended the 
mail bag to be picked up. 

In the planes used for this service, all 
standard interior equipment has been 
removed except the pilot’s seat, thus 
making room for m^ bins, pidc-uP 
gear, and a seat for the clerk irho also is 
responsible for the operation of the mail' 
handling apparatus. With this relatively 
siipple setup it is possible to deliver sno 
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pick up mail while flying at a speed nf 
between 90 and 110 miles an hour. 
Since speed is the essence of airmail 
service, it is interesting to note here that, 
flying 1540 miles daily and making 75 
pick-ups to serve the 58 communities 
along the route. All American Aviation’s 
planes are carrying on a regular 
schedule at a average speed of 100 miles 
an hour even under adverse weather con¬ 
ditions. Since the stations are from five 
to 22 miles apart, such service could not 
possibly be maintained if it were neces¬ 
sary for the plane to land at and take off 
from every station. 

Deliveries and pick-ups are made in 
one trip through each station, the opera¬ 
tion being as follows- The clerk lowers 
by hand the bag for delivery, which is 
linked to the plane by a rope ending in 
a release mechanism that is under tlu- 
control of the pilot. He then lowers 
tile grapple hook on one end of a cable 
that is wound on a shock-absorbing 
winch in the plane. The pick-up cable 
extends from the bottom of the fuselage 
about two feet forward of the delivery 
rope and the two lines are prevented 


Looking towiwd the roar of the tpeclal airmail plane, showing a mail bag ready 
for delivery and, in backgroond, dm mechanical release operated by the pilot 


the pick-up IS scarcely noticeable to the 
occupants of the plane. Should the 
grapple or cable be fouled by an obstacle 
on the ground, a safety link in the cable 
will break, preventing any possible acci¬ 
dent. 

In present operations the pick-up loud 
has been limited to 20 pounds, although 
loads up to 70 pounds have been success¬ 
fully picked up in tests. 

The mail bags used in this system 
have been so designed that they will 
trail smoothly in the air and also that 
tliey will withstand the shock of drop¬ 
ping at high speeds. As shown above, 
they consist of a smoothly rounded fiber 
nose with a rubber skirt attached and a 
mail container inside. 


: The steel grapple with 
which airmail pick-ups are 
made. Left: A “sky mail 
clerk” operating the winch by 
means of which the bag of mail 
is reeled into the plane. 
Extreme left: Close-up of the 
combined winch and shock-ab¬ 
sorbing apparatus which is 
mounted in the plane. The 
air-oil shock absorber operates 
when the grapple hooks into 
the line and prevents undue 
strain being imparled to the 
plane itself. Below: The fiber 
and rubber mail bag, showing 
the restricting fitting which 
slides along the rope and helps 
to absorb transfer energy 


from fouling by their drag/weight ratios 
which give them different curves in 
space. 

When the delivery bag is released by 
the pilot, before the plane reaches the 
two poles and transfer rope at the sta¬ 
tion, it falls clear of the pick-up cable. 
The plane then passes between the poles 
at an altitude of 50 to 70 feet above the 
ground. The pick-up cable then crosses 
the transfer rope and slides across it 
until the prongs of the grapple engage 
the rope and pull it free from the poles. 
As the grapple pulls on the transfer rope, 
I lie mail bag slides along the rope away 
from the grapple, a simple restricting 


fitting slowing up the travel of the bag as 
it approaches the end of the rope where 
It is checked. It is really this slide fit¬ 
ting, which absorbs much of the shock 
of contact, that makes possible this 
type of pick-up without impossing undue 
strain on the cable The remainder of 
the shock is taken up by the absorbing 
mechanism in the plane. It is stated that 





Cancers Mysterious Puzzle 


Though Science Still is Baffled by the Problem of 
Cancer’s Cause and Cure, Research Continues . . . 
Most Alluring Leads of the More Recent Years 


“H^UBLIC interest in the cancer 
problem is now at the highest 
point in history," says Dr. James 
Ewing, one of our foremost cancer ex¬ 
perts and director of Memorial Hos¬ 
pital, New York City. • 

This interest is only natural. We 
have become aware that cancer is by 
far the most important public healtli 
problem. Some 150,000 die each year 
in the United States from this perhaps 
most mysterious of all man’s afflictions. 
Cancer, it is true, is curable—to a cer¬ 
tain extent, especially if caught in the 
early stages—and many are cured, or 
more accurately, are treated success¬ 
fully; but the fact remains that many 
more are not cured. 

The great mystery is no¬ 
where near elucidation— 
and on this point all experts 
agree. Why do some cells 
subtly begin to multiply 
aimlessly, to form an un¬ 
organized—whence cancer¬ 
ous—growth, which the 
body cannot control be¬ 
cause the growth escapes 
from the unknown agents 
that normally keep all the 
tissues a unified harmony 
of structure and activities? 

Such is the problem, simply 
stated. Yet this simplicity 
IS deceptive, for all man’s 
enormous medical and bio- 
knowledge IS at a loss for 
the answer. 

And so, any new clue to 
a possible answer is fasci¬ 
nating as well as distinctly 
promising. The discovery of 
substances which definitely 
have the power to induce 
cancer is the most promis¬ 
ing of all recent leads—and 
surely the most startling 

“One of the most fruit¬ 
ful lines of cancer research 
m recent years has provided the demon¬ 
stration that cancer may be produced 
at will m a majority of the animals 
treated, with a variety of chemical com¬ 
pounds. For the most part these com¬ 
pounds have been prepared syntheti¬ 
cally and their molecular structure is 
known. They retain their activity un¬ 
diminished after a high degree of puri¬ 
fication. The cancers which may thus 
be induced experimentally are indis¬ 
tinguishable in their characteristics 
from the cancers which afflict mankind.” 
So we are told by Dr. J. W. Cook, the 
English pioneer in the realm of cancer- 


By BARCLAY 


inducing substances, who, with his co¬ 
workers at the Research Institute of the 
Cancer Hospital, I.ondon, has led tiie 
world in this line of research. 

The story of the discovery of cancer- 
causing chemicals begins at least as 
far back as 1775. In that year, the 
London surgeon, Percival Pott, re¬ 


marked on the prevalence of cancer 
among chimneysweeps and pointed out 
the probability that soot is the signifi¬ 
cant factor. Soot, we now know, con¬ 
tains a number of tarry substances— 
hydrocarbons, or molecules made up of 
atoms of carbon and hydrogen. We 
now also know that Percival Pott was 
right so far as be was able to go with 
the science of his time. Some of the 
tarry substances of soot are inducers 
of cancer. 

Later, other occupations besides the 
sweeping of chimneys were found to be 
plagued by significantly high rates of 


MOON NEWMAN 


cancer. Skin cancer is frequent among 
workmen employed in the distillation of 
coal tar. Laborers who spread tar on 
roads; workers chronically exposed to 
shale oil and other lubricating oils, 
makers of certain dyes, particularly ani¬ 
line dyes; spinners in continual contact 
with certain oils—in each of these occu¬ 
pations we observe a sus- 
(uciously high cancer rate- 
orcupatinnal cancer. 

I N 1906, B. Fischer inject¬ 
ed a dye known as Scar¬ 
let R into rabbit ears. The 
cells of the skin, after sev¬ 
eral injections, multiply ab¬ 
normally, in a manner sim¬ 
ilar to cancer cells. But 
when these injections are 
stopped, cell proliferation 
ceases—that is, the growths 
are not malignant and so 
truly cancerous. This 
work has been extended, 
and one outcome is the use 
of Scarlet R to hasten the 
healing of wounds. Another 
outcome, as we shall see, 
has led by a tortuous path 
into the field of true cancer. 

In 1911, Peyton Rous dis¬ 
covered a chicken tumor 
which not only can be 
propagated indefinitely by 
transplantation from fowl 
to fowl—and hence a true 
cancer—but also can be in¬ 
duced by a mysteiious agent 
or chemical extracted from 
tbid malignant tissue. In these labors, 
pr. Rous collaborated with James B. 
Murphy, now Director of Cancer Re- 
sear^, Rockefeller Institute. 

As such facts were brought to light, 
a great question crystallized in the 
minds of cancer experts: Is a single sub¬ 
stance involved—a lone fearful chemi¬ 
cal which causes cancer? Great hopes, 
too, arose. Is the hypothkical chemical 
the sole cause of cancer? Perhaps, h 
was speculated, the cause of cancer is, 
after all, simple—and die cure likewise 
simple and near at haniL Tfaeae hopes 
have dashed- In their place, how- 
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Using the finroscope with X rays in examination of the 
chest for cancer. If there is a concerons growth, a shadow 
will be discernible on the screen in front of th^ dhest 
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ever, are definite advances toward the 
vast secret—for all that, the secret seems 
vaster than ever. Hope, if an inspira¬ 
tion to intelligent action, does bring re¬ 
sults and newer, more firmly based 
aspiration. 

In 1915, two Japanese scientists, 
Yamagiwa and Itchikawa, set forth a 
fundamental experiment. They repeat¬ 
edly applied coal tar to the ears of 
rabbits. Malignant growths developed 
Coal tar does indeed induce cancer. Yet 
coal tar is noted for the inestimably 
great variety of its components. To de¬ 
termine the guilty substance or sub¬ 
stances would seem a herculean labor. 
Nevertheless, many investigators rushed 
to the task 

A decade later, in 1924-1925, E. L. 
Kennaway, of the Research Institute of 
the Cancer Hospital, London, produced 
cancer-inducing tars in the laboratory 
in one instance by heating acetylene in 
an atmosphere of hydrogen under pres¬ 
sure. Then an ambitious program of 
detective work was plotted at the Insti¬ 
tute—for Kennaway’s discovery indi¬ 
cated the probable chemical nature of 
the cancer-inducing material. Acety¬ 
lene is a hydrocarbon, and the technic 
of the experiment apparently should 
yield only hydrocarbon derivatives of 
acetylene. Here was a priceless clue. 

One by one. the known hydrocarbon 
constituents of coal tar were tried out 
on mice—a laborious procedure, in¬ 
volving months of work with each sub¬ 
stance. Negative result followed nega¬ 
tive result. The years began to go by 
All the known fractions were separately 
tested, in vain Still, the guilty agent 
was there in the tarry mixture—some¬ 
where. A new conception of its potency 
arose. So rare, so diflScult to find, the 
agent must be astoundingly potent in its 
action. Minute traces of it, beyond a 
doubt, could stir up a series of cellular 
changes having the fatal outcome of 
cancer. 

B y 1930, however, Mayneord and 
Hieger perfected a special spectro¬ 
scopic technic by which it is possible 
to relate the spectra of tars and tar 
fractions with their cancer-inducing 
powers. Certain spectra, or wavelengths, 
were shown to be characteristic of the 
tarry materials exhibiting the maximum 
cancer-inducing activity. A special 
group of chemicals soon became sus¬ 
pect. This group is made up of the 
more complex compounds of hydrocar¬ 
bons—^known as the aromatic hydrocar¬ 
bons, and known to feature rings of 
carbon atoms all tightly fasten^ to¬ 
gether, and with hydrogen atoms cling¬ 
ing here and there: all to make up an 
intricate molecule. 

Particularly suspect was the hydro¬ 
carbon called l,2-ben2antkracene, ap¬ 
parently not a^conoer-inducing chemical 
itself, but a molecule giving rise, under 


the proper spectroscopic conditions, to 
wavelengths of li^t impressively simi¬ 
lar to those from tars definitely potent 
cancer-inducers. A logical step was 
next taken. Why not try the effect of 
chemicals having molecular structures 
very much the same as that of 1,2- 
benzanthracene? 

The detectives were able to write 
down the formulas of the chemicals 



Treatment of a cancer with radinm. 
During perhaps half an hour this 
treatment may continue, the patient 
feeling no particular sensation 

most suspect. The substances were 
rather numerous and many had never 
been seen. Dr. Cook rose to the occa¬ 
sion. He synthesized the desired undis¬ 
covered substances—a brilliant achieve¬ 
ment because of the complexity of these 
many-ringed aromatic molecules. He 
also made available to his coUeagues, by 
additional syntheses, the already dis¬ 
covered, essential molecules. 

As luck in science would have it, how¬ 
ever, the first cancer-inducing agent to 
be turned up was not among those hy¬ 
drocarbons which Cook’s originality 
enabled him to synthesize before any 
other chemist. This fact detracts 
nothing from Cook’s extensive pioneer¬ 
ing which has turned up dozens of 
cancer-inducing molecules. 

Alert and co-operating remarkably, 
Kennaway, Mayneord, Hieger, and 
Cook in the course of their researches 
reached an utterly formidable mole¬ 
cule—also formidably named, 1,2,5,6- 
dibenzanthraccne. This substance they 
dealt with as they had with the others 
before. They dissolved it in benzene to 
make up a 0.3 percent solution. Twice 
a week they applied a drop to the skin 
of the backs of their mice. The weeks 
ran into months. Finally, in a large num¬ 
ber of mice, small warts developed on 
the skin. The warts began to grow, 
many swiftly. Several frequently coal¬ 
esced into a single homy mass, which, 
as autopsy proved, would push forth 
tentacle-like, hungry tissues extending 


down into the inner normal tissue. 
Cancer! 

When, in the future, history is written 
with the correct perspective, the year of 
this observation, 1932, no doubt will 
mark the start of a major epoch in man’s 
effort to survive on his planet. 

And, according to Howard B. Ander- 
vont, of the United Public Health 
Service and Harvard Medical School: 
“This epochal observation, which was 
the outcome of a senes of brilliant ex¬ 
periments performed by the English 
workers, is an example of the results 
that may be obtained by co-operative 
efforts.” 

D r. Andervont adds: “It is also an 
example of the way in which obser¬ 
vations made in the one field of science 
may lead to important advances in 
other, unrelated fields, for the chemists 
who first synthesized 1,2.5,6-dibenzan¬ 
thracene were not interested m cancer 
research.” In 1929, an organic chemist, 
Clar. had reported a new and ready 
means of making this compound, with 
which chemists had been familiar for 
some time 

1,2,5,6-dibenzanthracene, however, 
soon lost its unique status—as the only 
knovm cancer-inducing molecule. Our 
Englishmen speedily found that 1,2- 
benzanthracene also was cancer-produc¬ 
ing, though only feebly so They identi¬ 
fied the active constituent of coal tar in 
1933: a chemical termed 1,2-benzopy¬ 
rene. And, in the past few years, from 
their London laboratories has come a list 
of more than 30 chemicals clearly can¬ 
cer-producing when painted on the skin 
of mice. All substances giving rise to 
occupational cancer contain a certain 
percentage of one or more of these 
agents or of their chemical kin. 

Has the cause of human cancer been 
discovered at last? Not by any means. 
Dr. Cook states: 

“We are not, of course, justified in in¬ 
ferring that human cancer is of chemical 
origin. All we can say is that there are 
a large number of experimental obser¬ 
vations which are consistent with the 
view that the factor which initiates the 
onset of malignancy may in some cases 
be a chemical compound or compounds.” 

The very recent story of the develop¬ 
ing science of cancer-inducing chemi¬ 
cals constitutes an amazing justification 
for Dr. Cook’s judgment. The story is 
really stupendous—it involves wholly 
unexpected relationships among life’s 
highly diverse chemicals, relationships 
that are as profound as life’s deepest 
secret. It appears that the enigma, 
What 18 life?, will as readily be solved 
as the enigma. What is cancer? 

What mystery is deeper than that of 
sex? The discovery of some of the 
chemical messengers, the hormones, 
whi6h play powerful rdles in the devel¬ 
opment of man and woman has only 
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made the mystery more involved—de¬ 
spite popular rumors to the contrary. 
Now the mysteries of sex and cancer 
have been united. Now workers in the 
United States become the pioneers. 
Edgar Allen, Professor of Anatomy at 
Yale University’s School of Medicine, 
with Dr. E. A. Doisy, in 1923 showed 
that female sex hormone injections can 
start certain tissues growing with as¬ 
tonishing rapidity. Also at Yale, and 
collaborating with Dr Allen, other in¬ 
vestigators—G. M. Smith, W. U. Gard¬ 
ner, L. C. Strong, and W. O. Nelson— 
have advanced far along these lines. 
The English school has reciprocated by 
establishing that some nf the known 
cancer-inducing chemicals can, in 
special cases, act upon the body in the 
very same way as certain sex hormones! 

I ACASSAGNE was the first to report 
A (1932) the production of true cancer 
by use of sex hormone. Mammary 
tumois developed in male mice after a 
lengthy series of injections of estrin, a 
female sex hormone. Large doses are 
required. 

“This is a very significant observa¬ 
tion,” says Dr. Carl Voegtlin, Chief of 
the National Cancer Institute, United 
States Public Health Service, “since 
Little reports that in over 5000 mice in 
his colony spontaneous mammary tu¬ 
mors occurred only in the females and 
not in a single male.” 

Incidentally, the males take on cer¬ 
tain female characteristics—and, like 
true cancers, the mammary growths 
can be transplanted from the feminized 
males to either males or females. The 
cancers. Dr Allen and his co-workers 
inform us, after transplantation will 
continue to grow without additional 
stimulation (by injection of more hor¬ 
mone). Hence, we must not forget, the 
genetic nr hereditary factor may always 
play a part in cancer, however induced. 
This consideration is a whole science in 
itself—another imposing history, fasci¬ 
nating too. 

Not only mice respond to sex hor¬ 
mone injections Such injections pro¬ 
duce abnormal growths in rats, guinea 
pigs, monkeys. Some of these growths 
are typical cancers. Recently, the 
American Medical Association warned 
against the use of a certain cosmetic 
containing female sex hormone and 
pomted out the possible production 
of cancer by repeated application of 
the cream. The Association has also 
warned against promiscuous injections 
of female sex hormone in therapeutic 
measures. There is no doubt that human 
beings would ultimately develop malig¬ 
nant growths subsequent to long-con- 
tmued treatment with such chemicals. 
Clinical results—in which non-malig- 
nant growths have begun to show up 
just before treatment was halted—con¬ 
firm these forebodings. (The non-malig- 


nant growths cease development and 
generally recede harmlessly enough 
upon cessation of administration of 
hormone.) Where the unified investi¬ 
gations of sex and cancer will lead, none 
can predict. The future is unimaginably 
great. 

There is a strikingly close resemblance 
between sex hormones and the particu¬ 
lar cancer-inducing hydrocarbons dis- 



The X ray in action for treatment 
of stomach cancer, 1,000,000 volts 
now being used to get deep penetra¬ 
tion, also to minimize skin bum 

covered by the English sc ientists Some 
of the cancer-producing compounds 
have hormone-like activity. Other 
physiologically active chemicals—in¬ 
cluding vitamin D—have molecular 
structures also strikingly like cancer- 
causing chemicals. 

And so, naturally, there has arisen 
a theory that, m some weird fashion, the 
normal course of chemical transforma¬ 
tions within the tissues may be upset 
and, out of an essential hormone or 
allied chemical, cancer-producing chemi¬ 
cals may disastrously emerge. This 
theory is still, for all its apparent plausi¬ 
bility, little more than a guess. 

Yet there are other lines of approach 
to the problem—and they suggest the 
theory anew. One of the most powerful 
cancer-producing substances is methyl- 
cholanthrene. One of the acids found in 
bile has a molecule impressively like 
the potent cancer-producing molecule. 
The biochemist readily makes methyl- 
cholanthrene from bile acid—why may 
not the distraught tissue, fated to become 
cancerous? We as yet have no inkling 
of the truth. 

There is even more to puzzle us—in 
fact, tremendously much more. A wax¬ 
like substance, cholesterol, is present 
in every ceU of the human body; bram 
and other nervous tissue are especially 
rich in this chemical. Cholesterol is 
a member of the chemical family—of 
related or closely similar molecular 
structures—to which bile acids, sex hor- 
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mones, and cancer-inducing chemicals 
belong. Now to this group of almost 
uniquely strange things we must add- 
as the biochemists show us—such out 
landish molecules as certain violent 
heart-poisons (including digitalis), cer¬ 
tain naicotics (morphine and its kin), 
toad poisons, certain toxic plant-mole¬ 
cules (saponins) which readily burst 
the corpuscles of blood—and which, 
because of their foam-producing power, 
once were widely used to produce foam’ 
on bottled beverages! 

Four Japanese scientists—Yoshida, 
Otsuka, Nagao, and Kinosito—have 
made outstanding contributions to can¬ 
cer lore. Their successes too, neverthe¬ 
less, have served only to increase the 
entire mystery. Yoshida demonstrated 
that the Scarlet R molecule, used to ac¬ 
celerate the healing of wounds, can be 
burst to yield a cancer-producing mole¬ 
cule, which he identified. In a sense, it 
was disappointing to learn that this 
carcinogen is not a hydrocarbon—and 
so IS not a member of the family of the 
carcinogenic hydrocarbons. The future 
would have looked much brighter if 
nature had decreed that only one gen¬ 
eral type of chemical can be cancer- 
producing. Many utterly different 
classes of molecules possess the dire 
potency. 

TN fact, the so-called “azo compound” 
A of Yoshida does not induce malignant 
growth of the skin where repeatedly ap¬ 
plied or even where injected. The azo 
compound, fed or injected, produces 
cancer of the liver and bladder. Accord¬ 
ing to Dr. Cook, a related azo molecule 
“was shown by Otsuka and Nagao to 
have a much more pronounced carcino¬ 
genic action on the bladder when ad¬ 
ministered to rats with their food, but 
no longer gave cancer of the liver.” A 
subtle change in molecular structure 
makes a great difference. 

Startlingly enough, Kmosita has shown 
that “butter yellow,” a dye hitherto use¬ 
ful in coloring butter and other foods 
and similar in chemical structure to 
Yoshida’s carcinogen, induces liver 
tumors in rats. Presumably, butter 
yellow is dangerous; hence its use in 
foods has been discontinued. 

Today more than 50 different cancer- 
producing chemicals arc known. Is there 
any property common to them all_^be¬ 

sides, of course, their carcinogenic 
activity ? No. And we can be sure that, 
in the gloomy light of the measureless 
dread of cancer, every conceivable 
property has been considered. 

Is there any indication of how these 
substances produce cancer? No. 

In a recent lecture subsequently pub¬ 
lished in Science. Dr. Carl Voegtlin gives 
us the conservative, present conclusion; 

It seems wiser for the present to admit 
our ignorance concerning the mode of 
action of carcinogenic agents.” 


Man — Mechanical Misfit 


In the Long Course of Organic Evolution Diverse 
Experiments Have Been Tried, Some Successfully 
and Some Not ... Is Man Destined to Failure? 

By G. H. ESTABROOKS 


N ature i» not infallible Far 
from it. She blundera along for a 
trifling 300,000,000 years to pro¬ 
duce a gigantic race of dinosaurs—then 
scraps the lot She puts in another 
100,000,000 perfecting a type of mam¬ 
mal that makes the elephant look like a 
pygmy. Then, in a huff, she packs him 
off bag and baggage to the realm of fos¬ 
sils. The last 20,000,000 years she has 
been specializing on man and his ances¬ 
tors. There are many of us who feel that 
she is just on the verge of losing her tem¬ 
per with this latest product. It may be a 
guilty conscience, but at times she seems 
to send in our direction what can only 
be described as a very dirty look. 

However, we are not interested here in 
recounting the story of evolution. Rather 
we wish to draw attention to certain en¬ 
gineering problems with which nature 
found herself confronted. The produc¬ 
tion even of man is a tremendous feat, 
for the engineer builds with only one 
type of brick, the cell; and there 4re 
many billions of these in the human 
body. To be sure, they differ much from 
one another in form and function but 
they are still cells, microscopic in size, 
from which nature finally constructs 
such monsters as whales, elephants, or 
men. 

Let us take a very brief glance at the 
nature of the animal. Fundamentally he 
>8 just a gasoline-carbon-burning engine 
and its basic problems are few in num¬ 
ber. When carbon burns it simply unites 
with oxygen, produces energy in the 
form of heat and leaves certain waste 
products behind. So nature’s great prob¬ 
lem in building an animal-engine really 
subdivides into three smaller posers. 
First, get the carbon (food) to the en¬ 
gine. Second, guarantee a source of oxy¬ 
gen and, third, remove the waste. Three 
neat little problems on which nature has 
been working for 2,000,000,000 years 
and is just getting warmed up, so to 
speak. Of course, there are minor con¬ 
siderations as welL She has spent a great 
deal of time and energy perfecting the 
machine, as such. Also she has had to 
devote much "thpught” to its protection, 
ler some animals find tha easiest 


possible way to collect a supply of food 
is just to eat up the fellow next door 
Not all these problems have been of 
equal di£Bculty. At times wc can see 
where the whole course of evolution has 
been held up for one or two hundred 
million years while nature’s experts were 
trying to invent a suitable carbureter, 
or were completely changing the ven¬ 
tilating system. The fuel pump (heart) 
has caused no end of worry and the ex¬ 
haust system (kidneys) is continually 
causing labor trouble. Yet, (or all that, 
the machine runs and probably will be 
running hundreds of millions of years 
from now. 

T ake the question of the fuel supply. 

Difficult, to be sure, but not as seri¬ 
ous as some of the others. Nature’s first 
animals were tiny microscopic blobs of 
protoplasm The ameba is a giant com¬ 
pared with these first attempts, but if 
we put It under our microscope we find 
that its food problem is simple. Its body 
literally flows around a particle of food, 
which then passes right through the 
body wall into the body itself and is 
tliere absorbed into the tissues. None of 
this nonsense about stomachs, mouths, 
livers, or such things. But life became 
more complex and, even in these single- 
celled animals, we soon find a definite 
“mouth" appearing and a stomach— 
really a food sac. For hundreds of mil¬ 
lions of years nature was quite satisfied 
with this arrangement. The animal took 
in food through a definite opening, di¬ 
gested It in this food sac, and then ex¬ 
pelled the waste through the same open¬ 
ing. The sea anemone with its waving 
tentacles Is an excellent example of this 
stage in the food question, although this 
method applies also to much larger crea¬ 
tures such as the jelly fish and the Por¬ 
tugese Mon-of-War. But it was ineffi¬ 
cient, especially when we came to larger 
animals. 

Much more practical was the con¬ 
tinuous digestive tube which nature first 
brought in with the roundworm and has 
used for the past 700,000,(K)0 years in all 
higher models. Here the food comes in 
at one end of the body and follows a 


continuou.s course until the waste is ex¬ 
pelled from the other extremity. This is 
one-way traffic- and nature could then add 
livers, kidney, bile ducts, and various 
types of glands all along the passage, 
guaranteemg the proper digestion of the 
food, the elimination of waste, and no 
worry about congestion caused by back 
traffic. 

This matter of getting food in and 
waste out of the whole body was not such 
a serious problem. Somewhat more of a 
poser was the question of distributing 
the food, once it was within the body 
walls. In very tiny organisms nature 
trusted to the principle of diffusion: the 
digested food would leak through from 
one cell to the other. But this had very 
definite limits. As the animals grew 
larger she tried the idea of side tubes 
going out from the central stomach 
These would convey food to distant parts 
of the body and then diffusion could get 
in Its work. This idea was better but also 
called for improvement. In anything 
larger than a small worm it did not give 
satisfaction, especially in so far as waste 
products were concerned. So nature took 
a tremendous step and installed a fuel 
pump (the heart) which forces the food 
in under pressure and literally washes 
out the debris. 

This fuel pump and the fuel lines 
(blood vessels) have been a continual 
point of worry to Mother Nature, with 
continuous alteration in design. The 
earUiworm has half a dozen of these 
hearts, which are really only thickened 
and muscular arteries. Since then, na 
ture has followed a continuous evolution 
until we come to the very complex four 
chambered mammalian heart 

The matter of getting food into and 
through the body was, however, simple 
compared with the problems involved in 
the oxygen supply. Carbon is worthless 
as a source of energy unless an adequate 
supply of oxygen is always on band, but 
how to get it into the body and then 
guarantee that each of the billion cells 
would get its share? All life started in 
the water and there is plenty of oxygen 
dissolved in normal water supplies. Na¬ 
ture’s first answer was again to depend 
on the principle of diffusion. Gases or 
liquids will always tend to equalize 
pressure, if possible. There is less oxy¬ 
gen in a cell than in the surrounding 
water, so the oxygen in the water, be¬ 
cause of its greater concentration, is 
pushed through the very thin cell wall 
into the cell itself. Once inside, it unites 
with carbon compounds, forming the gas 
carbon dioxide, CO^. This is in much 
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greater concentration within the cell 
than in the surrounding water, so the 
COj is pushed out again—a very neat 
little arrangement whereby the cell in 
question is assured of an adequate sup¬ 
ply of oxygen. 

However, this principle has very defi¬ 
nite limitations. The cell or body wall 
must always be moist and must be very 
thin, otherwise this exchange of oxygen 
and carbon dioxide will be so hampered 
os to be inadequate for the needs of the 
animal in question. An animal the size 
of even a small fish needs such a thick 
skin to hold it together that diffusion is 
impossible, so nature found herself 
neatly checkmated in the matter of evo¬ 
lution until she could answer this prob¬ 
lem of oxygen supply. 

Here nature showed real genius. She 
already had installed a fuel pump in 
these primitive animals, which guaran¬ 
teed a supply of blood-carried food to 
every last cell. Why not use this same 
pipe line system to get the oxygen 
around? Only how? The answer was 
hemoglobin, a red iron compound which 
colors your blood. This substance has 
the peculiar power of forming a very un¬ 
stable alliance with oxygen. As it passes 
through your lungs, forced on by the 
heart pressure, it takes on a load of oxy¬ 
gen and then literally dumps it at what¬ 
ever cell has the greatest need—that is, 
the least oxygen pressure. Only, of 
course, at this stage in the game nature 
hadn’t even thought of lungs. All life was 
m the water. Lungs were several hun¬ 
dred million years away. 

S O nature handed this task of oxygen 
transportation to the blood stream, 
in addition to its already important one 
of transporting food. In some relatively 
late models, such as the insect, the blood 
still has no responsibility so far as oxy¬ 
gen IS concerned. In nature’s improved 
model it had; but how was she to get the 
oxygen in the water to make contact 
with the blood stream? After much 
fussing about with her old idea of skin 
diffusion she hit on the gill slit. Here the 
water Rows through the gills of the fish 
or other water animal, propelled by the 
throat muscles of the species in question. 
In these gill shts, as you can see by ex¬ 
amining any fish, the blood comes very 
close to the surface of the body, being 
separated from the water only by the 
thinnest of skins. Here we again have 
the principle of diffusion. The oxygen is 
fore ed in through this skin because of its 
greater concentration in the water and 
the carbon dioxide is forced out for the 
opposite reason, thus guaranteeing an 
adequate supply of oxygen in the blood 
stream which transports it to the indi¬ 
vidual cells. The gill slits are the lungs 
of the hsh, and nature was now able to 
proceed with evolution, having solved 
u ma 3 or mechanical difficulty. Size was 
no longer restricted by this question of 


oxygen supply, formerly a limitation. 

But increase in size immediately 
raised another question. You can’t have 
animals 30 feet long which are just 
masses of jelly; you must have some 
form of girder on which to drape this 
mass of muscle, tissue, and blood Ob¬ 
viously, bone of some sort was the an¬ 
swer. But given bone, then what? Should 
the skeleton be inside or outside the 


'THE reader will note that, in 
the accompanying article, the 
author personifies nature: na¬ 
ture thinks, nature makes plans, 
nature rejects, and so on. The 
reader is at liberty to take this 
literally or he may regard it 
more as a convenient manner of 
speaking. Since the time o( Dar¬ 
win the great majority of scien¬ 
tists deny outside planning and 
ascribe the amazingly intricate 
fitting of parts as the result of 
millions of years of slow ac- 
GUmolatlon of useful combina¬ 
tions. Every organism has the 
power to make certain adjust¬ 
ments to changes in the environ¬ 
ment. It also has the power of 
adjusting itself while it grows. 
Organisms also vary from time 
to time with regard to particu¬ 
lar features. Give this variable, 
adjustable organism, say, 50,- 
000,000 years and the fossil evi¬ 
dence shows that sometimes 
(not always) it does take advan¬ 
tage of new opportnnlties and 
does advance with the times. 
Other types remain more fixed 
and stable than the mountains. 
The author, in his article, se¬ 
lects a few of the hundreds of 
forms known to science and 
shows what happened to those 
that did advance from fish to 

'WIU nature really discipline 
man? Or will social man with 
his superior adaptabOity recog¬ 
nize and head it off? Just at 
present be is demonstrating 
(in Europe) the need of the 
slipper. Is he corrigible? Who 
knows ?—The Editor. 


water animal in question? This question 
was so vexing to nature that she did it 
both ways and then sat back to watch 
results—is still watching results, in fact, 
very critically, for if man is chased off 
this earth the insect may do the job, and 
the insect has the outside skeleton. 

This external skeleton has two tre¬ 
mendous advantages. Physical strength 
is a question of attachment area for the 
muscles and the external skeleton af¬ 
fords protection. The lobster tribe and 
many insects are incased in a shell 
which is “proof’ to animals at their own 
level. 

But, opposed to these advantages, is 
the problem of weight. If this casing is 


to be effective, then the animal is slowed 
up by its weight despite its extra 
strength. It is like the knight of old 
without his horse, or the heavyweight 
wrestler—dangerous customers if they 
can get you cornered, but not much of a 
problem if you take to your heels. And 
nature has discovered that the very best 
of all protection is speed. A hawk is 
dangerous to a sparrow but a swallow 
doesn’t even notice him. Both hawk and 
swallow know he’d be wasting his time 
if he started on a race. Here many in- 
«ects have hit a very neat compromise. 
They cut down the weight of the external 
skeleton to a minimum and, while they 
lose Its protection, they still retain the 
great advantage of the additional 
strength. The result is tremendous speed 
of movement. But the insect can attain 
no great size, because of a very primitive 
oxygen supply system—just a number of 
tubes or trachea going into the body 
from the outside air. 

So nature discovered that if she 
wanted size—and apparently she too is 
imbued with this “bigger and better” 
idea—she had to have an internal skele¬ 
ton and a device for guaranteeing an 
adequate supply of oxygen, such as in 
the case of the shark. As a matter of fact, 
the shark is one of our very oldest 
species. 

But here, as elsewhere, the solution of 
one problem only led to another. All ani¬ 
mal life up to this present had probably 
been in the water, but there was a lot of 
dry land and plenty of plant life on it— 
why not invade? Only how’ Once again 
that miserable question of oxygen sup¬ 
ply held up the whole course of evolu¬ 
tion. So nature handed this problem of 
an air-breathing land animal over to her 
research staff. Many and interesting 
were the early models. We have fishes 
which will drown in water, such as the 
Siamese fighting fish—it breathes air. 
Other fishes can leave the water and 
climb trees by means of their stiff fins. 
They take a deep breath, so to speak, in 
the water, close up the gills and hold it 
for ten minutes while on the land. Then 
we have a lung fish which can breathe 
in air when its pool dries up in the sum¬ 
mer, but which much prefers water. We 
^ven have certain land animals—some 
salamanders—without lungs. They just 
gulp air into the throat and from there 
the oxygen diffuses into the blood stream. 

N ATURE’S ultimate answer was, of 
course, the lung. Originally this 
was probably the air bladder with which 
many fishes are equipped and whose 
duty it is to regulate the creature’s buoy¬ 
ancy in water. If he wishes to come up he 
inflates the bladder, and vice versa— 
just like an army blimp. Some type of 
primitive lung fishes got the knadc of 
gulping air into this bladder from the 
atmosphere. Then the oxygen diffused 
through the thin walls into the Meo<l 
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sUeam and we had our first air-breathing 
animal. 

We have come a long way from this 
primitive apparatus, however. The effi¬ 
ciency of your lung depends on the area 
of contact over which blood and air can 
come close enough to insure diffusion. 
The greater the area the more oxygen 
can pass into the blood stream. It is self 
evident that you would greatly increase 
the internal surface area of a simple 
bladder—say, a football—if you jammed 
it full of wrinkled tissue paper. The more 
you crinkled the paper and the more you 
crowded it in, the more surface of con¬ 
tact there would be—always supposing 
that you have enough room left for very 
tiny blood vessels and air tubes to tra¬ 
verse the whole mass of paper. This was 
nature’s trick to improve the lung 
Whereas the outside surface of your 
lungs is 16 square feet, so expert was 
nature at this crinkling process that the 
actual internal surface of contact is 
about'170,000 square feet, or over 10,000 
times as great. So well has nature sup¬ 
plied you, that large areas of your lungs 
are relatively inactive. You can, in case 
of accident or tuberculosis, get along 
very nicely on one lung, or even part of 
a lung—provided you don’t want to play 
football and race the engine. 

S O nature developed the lung and got 
an animal which could live on dry 
land. For the first hundred million years 
he put in the early part of his life in the 
water, as does the present-day frog. 
Then the race of true reptiles came 
along, laying their eggs on land, and so 
the true land-living species developed. 
But, before developing these land ani¬ 
mals, nature found herself up against 
another engineering problem—that of 
locomotion. How were these animals to 
move? Evolved, as they were, from 
fishes, nature did not have much to go 
on, for a fish is pretty helpless on dry 
land. 

But never be it said that nature side¬ 
stepped a problem. She took the four 
mam fins of the fish, two in front, two 
behind, and resolutely set out to develop 
legs. This idea seems very simple to us 
today, but the nearest approach nature 
had arrived at which could be adapted to 
land use was the single large foot, best 
seen in the case of the snail. This guar¬ 
antees progress, but not much progress. 

In fact, now that nature had produced 
a land animal, capable of large size and 
fast movement, she did exactly what the 
human being always does in the enthusi¬ 
asm of youthful ignorance: she overde¬ 
veloped and overproduced. Dinosaurs— 
reptiles—come from the factory weigh¬ 
ing up to 40 tons (your largest elephant 
weighs only ten tons), some of the car¬ 
nivorous varieties ^ing the fiercest 
beasts of prey the world has ever seen. 
The reptOea'dnvaded the sea and pro¬ 
duced literal sea serpents. They even 
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sprouted wings, a-U-bat, and gave us the 
largest, fastest, and fiercest natural in¬ 
habitants of the air yet to be seen. 

In fact, the reptiles ran the world. For 
from two to three hundred million 
years this world wasn’t safe for even an¬ 
other reptile unless he could move very 
fast or was so huge and well protected 
that even these big bullies didn’t dare 
attack him. Then, just when their rule 
seemed absolutely undisputed, nature 
wiped out the whole lot and turned to 
another model. 

For some reason or other, nature had 
also manufactured these reptiles with a 
minimum of brams. Even the largest of 
them had a brain no bigger than your 
fist. They must have been extremely 
stupid despite their size and fierceness 
Nature has since been producing models 
with more and more brains. 

But the real weakness of these reptiles 
which probably led to extinction was 
the fact of their being cold-blooded ani¬ 
mals. This carbon-burning engine which 
wa call our body is exactly like your auto 
in many respects: it won’t go if it’s too 
cold and it stops if it heats up beyond a 
certain point. The cold-blooded animal 
IS at the mercy of the temperature. As 
the thermometer approaches freezing he 
becomes sluggish, and at freezing 
weather the machine simply stops. The 
same applies when the temperature goes 
too high. 

So nature evolved another model, the 
so-called mammal. She gave him a coat 
of fur to keep out the cold—or heat— 
then arranged an internal combustion 
system which works always so that the 
engine is continually warmed up. Nut 
only that, but, in every species of mam¬ 
mals, she established an automatic 
thermostat. The human engine works 
best at 98.6 degrees. Any variation by 
as much as one half of one degree is u 
signal of engine trouble and lor the serv¬ 
ices of a mechanic—^no disrespect in¬ 
tended to the doctor. Just to make a 
good job of it, nature established the 
same mechanism in the newly evolving 
race of birds. Then she stood by to 
watch results. 

The new machine proved its superi¬ 
ority in decisive fashion. Very soon the 
mammals and birda ruled the roost just 
as ruthlessly as had the reptiles. Then 
nature repeated her old mistake—bigger 
and better, but bigger at any cost. She 
developed mammals, such as the long 
extinct “thunder beast,” Balucbither- 
iuni, of Asia, far larger than the largest 
elephant. And once again she wiped 
out the lot. 

The trouble with these huge brutes 
was one of food supply.' Every so often 
climatic changes occur which cause 
huge areas of the earth to become semi- 
desert in nature. If we had a severe 
drought in the western plains for five 
years, a mouse or a rabbit might sur¬ 
vive; for after all, he only needs a leaf 
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or two and somewhere or other that scant 
food supply will exist; the rabbits also 
might die by the millions but enough of 
them would survive to perpetuate the 
species, once the hard times had passed; 
but an elephant needs a bale of hay per 
meal, and that is something totally dif¬ 
ferent. When drought conditions arrive, 
the big animals suffer most. And, if the 
climate changes, as it has in the glacial 
epochs when huge areas of the world 
were covered by ice, all animals are 
liable to extinction that cannot adapt 
themselves to a cold climate or to a hot 
climate, when the ice fields retreat. 

So nature produced her latest model, 
man. She had learned that even her 
highly elaborate heat-conditioned mam¬ 
mal had Its weaknesses, but she had also 
found that one of its most advertised fea¬ 
tures, namely, its brain, seemed really 
to be of survival value. In modern man 
she staked nearly everything on brains; 
for, as a machine, he is a joke His naked 
skin gives absolutely no protection 
against the weather He can’t run rap¬ 
idly; a tiger can catch him in a twinkle 
And by himself he can’t fight; any car¬ 
nivorous beast his own weight can serve 
him up as breakfast to the cubs. 

Though early man was much tougher 
than modem man, his best hope was his 
wits. Cornered, he seized a stick, and 
found his first club. One day he threw 
the stick and invented the spear. When 
the glaciers crept down he wrapped 
himself in a buffalo skin and discovered 
clothes. Somewhere he stumbled across 
fire. With skins, fire, and some sort of 
shelter he could let the blizzards blizz— 
if he didn’t starve to death. But he didn’t. 
He got the run of the seasons and learned 
to store food when the hunting was 
good against the lean winter period 

T his last child of nature became lit¬ 
erally a brain child. It has long lieen 
a commonplace of parental experience 
that bright children may need a little 
discipline, and it seems to many of us 
that nature is now reaching for the 
slipper. Her grievances are many but 
may be summed up in one major 
charge: man is using his brains to 
eliminate the fit and to perpetuate the 
unfit. To qualify as cannon fodder in 
this 20th Century you must be a physi¬ 
cally perfect specimen; while the 
others live on. Also, we have learned 
tricks which give us our present dif¬ 
ferential birth rate, a system which re¬ 
stricts birth in the upper classes, and 
this may easily yield us a “mpronoc- 
racy.” 

Any attempt to peer into the next 
million years merely impresses us with 
oUr own ignorance. We can say only 
that nature, after spending vast periods 
of time in developing a perfect machine 
—witness the cat—seems to have made 
a departure in the case of man* He is 
a mechanical misfit. 



Automaton Salesmen 


A utomatons have been con 

structed by many engineers, in 
bodies that mimic those of human 
beings, but these have usually been for 
exhibition purposes and have been com¬ 
plex mechanisms of wires, photo-electric 
cells, and other special devices such as 
numerous push buttons, switches, and 


wardly, the personification of any trade- 
marked figure or advertismg design 
Depending upon the product advertised, 
the automaton may be so constructed 
that It will make all kinds of body move¬ 
ments, smoke a cigarette, aim and fire 
a simulated gun. speak, or a combina 
tion of these and other life-like actions 
The ingenuity and versatility dis¬ 
played in the design of the mechanism 
for these attention-compelling “sales 



relays. Decidedly, they have not been 
of the type that an advertising depart¬ 
ment would purchase in quantities for 
merchandising demonstrations. Automa 
tons to promote sales are, however, now 
available from a recently farmed cor¬ 
poration. They are covered by patents. 

Mechanical Man, Inc., will make a 
figure to advertise any product by at¬ 
tracting the fascinated interest of the 
multitudes and thereby impressing upon 
them the particular trade name. More 
important, the figure may be made, out¬ 




Top of column: Three 
small manikins which have 
been used to advantage in 
showing styles. Above: A 
bowing figure made of oil 
tins and an oil drum, used 
to greet patrons of garages 
and service stations. At 
left: One of the cleverest 
figures so far made. The 
fonr-foot hunter holds his 
gun at rest, his head up 
and forward. Then, at the 
pheasant rises, he tnms 
and tilts his head forward, 
aims and “fires’* the gun, 
and a red light flashes 


The penguin (top) pnflB content¬ 
edly on a lighted cigarette, winks, 
and moves flippers and head. The 
girl drum major spins her batons 
an4. execntes graceful movements 

men’’ is their chief point of interest for 
the technical man. Their simplicity is, 
furthermore, most surprising. In all 
cases—whether the figure be small or 
large—all the action is powered by a 
fractional horsepower electric motor. 
Reciprocating movement of parts of the 
body is accomplished by rod linkages 
between disks driven by worm gears or 
pulleys. Adaptations of this simple prin¬ 
ciple give the designers an endless vari¬ 
ety of possible combinations. A simple 
pump with a crank-operated piston sup¬ 
plies the suction, through a small tube, 
for pufiing a cigarette. 












A MONTHLY DIGEST 


Anthracite Ash 
Improves Soil 

P ENNSYLVANIA anlhracilf aah lias long 
bern used to improvr soils, but exact 
scientific data on such utilization were made 
available for the first lime only recently. 
Compiling results of experiments conducted 
at the Mellon Institute of Industrial 
Research by the Multiple Industrial Fellow¬ 
ship in Anthracite, a booklet just published 
by Anthracite Industries, Inc, shows that 
Pennsylvania anthracite ash has at least 
live advantages for gardening use in im¬ 
proving heavy soils alone, namely improved 
texture and workability of soil, better mois¬ 
ture absorption, reduction of erosion; im¬ 
proved drainage and aeration; and increased 
resistance to drought conditions 
“Since anthracite ashes are of a mineral 
nature,” the booklet points out, "their bene¬ 
ficial effect IS permanent. In this reaped 
they are superior to humus or other organic 
materials which tend to disappear from the 
soil in several years' time. A still further 
advantage is that htimus and soil-condition- 
ing materials are expensive, while Pennsyl¬ 
vania anthracite ashes are readily available 
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111 the anthracite heated home at no cost.” 

Suggestions for the improvement of lawn 
or garden soils are given, both as to amounts 
and methods of application of the osh, with 
outlines of procedure for the more acientifi- 
cally minded or professional gardener for 
conducting his own experiments. Descrip¬ 
tions of additional uses are also given, in 
eluding utilization as a summer mulch, for 
iiiiderdrainage, for making compost, for soil¬ 
less culture, even for growing rhuharb in 
the basement during the winter months. 

Telescope Museum 

HEN the Corning Glass Works cast the 
first of the 200-inch blanks for the 
gigantic telescope on Mount Palomar, 
California, some of the cores with which the 
under side was to be honeycombed floated 



Mtttring the giuit tdeaeope mirror blank to iu museam 


oul of place and made it necessary for a new 
blank to be cast. Because this great disk 
was the first such enormous casting in glass 
in the world, a stream of visitors was con¬ 
tinually passing through the plant to see it, 
and it was finally decided to install this 
blank in a museum of its own in the city of 
Coming. Accordingly, a structure resemb¬ 
ling a miniature observatory has been built 
in the Coming City Square, and by this 
lime the blank will have been installed as 
a permanent exhibit 
So gigantic is this “sky eye”—17 feet in 
diameter and 20 tons in weight—that it was 
found necessary to build a special carriage 
for transporting it. An accompanying illus¬ 
tration shows the disk being transported 
through the city of Corning to its permanent 
museum. In this picture is clearly shown 
I he imperfect honeycomb of its base. 

Water Soluble Resin 

A SYNTHETIC resin which is insoluble 
in organic solvents but soluble in 
water, acids, alkalies, and salt solutions has 
recently been announced. It is film-forming 
when deposited from aqueous or water- 
solvent solution. The resin, Rhotex A-20, is 
recommended by the manufacturers as a 
water soluble thickener; a solvent resistant 
coaling; a sizing, emulsifying, and dispers¬ 
ing agent, or a clear, colorless film base. 

Cancer May Be 
Caused by Viruses 

C ancer, at least of certain types, is 
caused by filterable viruses, and 
thereby joins a numerous and varied group 
of human ills including smallpox, influenza, 
and infantile paralysis Such is the conclu¬ 
sion toward which points the evidence pre¬ 
sented by Drs. James B. Murphy and Albert 
Claude of the Rockefeller Institute for 
Medical Research, by Drs. Jacob Furth and 
Elvin A. Kabat of the Cornell University 
Medical College, and by Dr. F. Dursn- 
Reynals of Yale University. 

Fluids from malignant transplantable tu 
more of chickens were whirled in the ultra- 
cemrifuge, passed through fine-pored filters, 
and otherwise treated after the manner of 
virus-contaming fluids in known animal and 
plant diseases. Materials obtained from 
these cancer-fluid flltratea, injected into the 
tissues of healthy chickena, produced typical 
oancetons growths. 
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OOelil pbotocnphi. Ordnuu* Dpptttmattt, 


The 155mm field gun being towed bjr a track-laying track 


In the researohes reported by Dr. Duran- 
Reynalt, chicka responded to doaea of a 
tgiinm* trirua by developing fatal hemorrhages 
and degeneration of tiasuea, without the 
development of tamors. However, extracts 
obtained from such chicks produced the 
characteristic growths when injected into 
healthy adult fowls .—Science Service. 

Loncest-Range 
Field Gun 

T he United States now has a field gun 
which has fired a projectile farther than 
any other standard field gun has ever been 
fired. Of 155mm caliber, it sends a projec¬ 
tile a distanee of 25,000 yards or, roughly, 
14 miles, and blasts a hole in ordinary 
ground 16 feet deep. It has been named 
the lS5mm gun, MI 

Development of this gun grew out of a 
need seen in the World War, particularly at 
about the time of the first battle of the 
Marne The noted French artilleryman. Gen¬ 
eral Herr, wrote of the difficulties the French 
had in retreating under the heavy fire of 
German guns wtth no guns which could 
answer in kind They needed artillery of 
very long range which could remain far 
behind the lines and yet paralyze the enemy 
and harm their morale This would be done 
by insistent shelling of the main roads of 
enemy approach, important stations, ammu 
nition depots, and centers of distribution, 
and by making their headquarters unten¬ 
able and demolishing points of observation. 
Further, these guns were found necessary 
for bombarding the enemy’s roads of retreat, 
their reserve stations, and supply dumps of 
all kinds This kind of fire was called inter¬ 
diction fire. 

Hence, there was a demand by the Caliber 
Board of the United States Army for a gun 
of about caliber 155mm, with a vertical arc 
of fire from 0 degrees to plus 65 degrees; 
a horizontal arc of fire of 360 degrees; a 
projectile weighing not over 100 pounds; a 
maximum speed of 12 miles per hour; and 




The field piece can be elevated to 
a width and maneuverability which would 
permit its use on highways on which there 
18 heavy traffic 

The 15Smm gun has met most of these 
requirements Its weight exceeds the weight 
limit bv 28 percent, as it is slightly over 
15 tons Its over-all width is about 99 inches 
which IS somewhat too wide for rapid move¬ 
ment in two-way traffic. On anything but 
the most modem concrete roads, its weight 
and width provide a severe handicap. De¬ 
spite these factors, it is an extremely effi¬ 
cient weapon. In action, it will not be 
called upon to make long forced marches 
but will be used as our principal instru 
ment for reaching the long-range targets 
mentioned above. It will, of course, be as 
sisted by more powerful guns and how¬ 
itzers on railway mounts 
This new gun is mounted on a six wheel 
bogie with rubber tires and in the firing 
position will be lowered to a hrra position 
made by spreading the outrigger spades. 

Jumbo Canal-Wall 
Trimmer 

T he fourth and last section of the great 
"Yakima Project" is now far ad¬ 
vanced—a system of canals, tunnels, flumes, 
and siphons which will eventually irrigate 



> 65 degrees above the horisontal 
72,000 acres of farm land in central Wash¬ 
ington Many miles of this project will be 
canals of an open “V” shape with concreted 
walls and beds. To expedite the concreting 
job, the sides and bed were trimmed by a 
umque traveling machine developed in the 
shops of the H. J Adler Construction 
Company. 

This new trimmer ndes on a single rail 
on each canal bank. It is powered by three 
Ford motors—one on each bank, and the 
third for the belt conveyor which is loaded 
by a centrally located bucket elevator The 
entire trimmer advances at the rate of a 
foot and a half a minute. 

The sides of the "V” are two 17-foot 
rollers, studded with hundreds of small pro¬ 
jecting teeth or pins As these rollers, 
which are made of I2-inch heavy-duty pipe, 
are moved along the slopes of the canal, the 
spirally-set teeth engage every inch of the 
surface and shear it smoothly. The shear¬ 
ing is so complete that no overdigging or 
back-filling are required, and fine grading 
can be done at a fraction of the usual cost. 


ported miDions of tons of high ex 
plosives without death or injury ti 


Traveling canal-waR trimmer that rides ob r«Rt 


ing of the American Chemical Society 
were discussed some of the more important 
of the large number of instances where In¬ 
dustrial or trade wastes have been converted 
through research into raw moteiigls for 
the manufacture of commercial prodcets. 
It was stressed that differentiation must be 
made between by-products in the usual 
sense and materials which are true wastes 
—not only useless but often involving ex¬ 
pense for their satisfactory diapoaitum. 

Under this latter ‘olosoifioatian may be 
included the manufacture of sulfuric acid 
and recovery of elemental stdfnr from 
smelter .gsset, the production of sulfuric 
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sold from the hydrogen sulfide in petroleum 
still gases, and the recovery of by-product 
sulfur from the hydrogen sulfide in illum¬ 
inating gas. Sulfite waste liquor has become 
the source of vanillin and a number of other 
products. 

Waste casein finds its way into resins and 
adhesives; the fermentation residues in the 
alcohol industry have been converted into 
cattle foods and the carbon dioxide into 
dry ice. Potash is recovered from the dusts 
of the cement industry, and building blocks 
have been made from the fiy ash. 

In a sense, the long list of solvents now 
recovered from gases derived from petro¬ 
leum represents success in the use of other¬ 
wise waste materials. The same may be said 
of cements made from blast furnace slag, 
and synthetic methanol utilises carbon 
monoxide present as an interfering sub¬ 
stance in gases used in the fixation of nitro 
gen. Furfural from oat hulls, and Celotex 
from bagasse are other examples of this 
type of material 


LINENS 

nPHE Pullman Company is some- 
times called the world's greatest 
housekeeper. In one year it pur¬ 
chased 220,528 sheets, 157,780 pillow 
cases, 20J!53 tidies, 455,829 hand 
towels, 24,318 headrest covers, 
13,692 napkins, and 3260 uble 
cloths. 


Chlorinated Rubber 

I F further proof is needed that American 
engineers and chemists are equal to or 
belter than European technicians, it may 
be found in a recent issue of Chemical & 
Metallurgiral Engineering. James A Lee, 
writing in that magazine, states that in the 
few years since securing the rights to pro¬ 
duce chlorinated rubber in this country, 
Hercules Powder Company chemists and 
engineers have improved the original char¬ 
acteristics and have been exporting chlor¬ 
inated rubber to the markets of Europe 

ViNvoN, Important 
Synthetic Fiber 

A nother synthetic resin fiber, that can 
. be turned into lustrous silk-rivaling 
hosiery, has just been announced. Known 
as polyvinyl acetal resin, the new fibers are 
further cause for headaches among the 
Japanese for they are synthetic, made-in- 
■'Vmerioa rivals for Japan’s natural silk. 
Silk is the largest single export of Nippon to 
Uncle Sam. 

A research team of Carbide and Carbon 
Chemicals Corporation, including Harold F. 
Robertson, Edward W. Rugeley, Theophilus 
A. Field, Jr., John F. Cordon, C. 0. Young, 
and S. D. Douglas, has been busily piling up 
patent after patent on this achievement. 

Polyvinyl acetal resin can be produced fn 
ffcers as fine as natural silk, virtually as 
strong, more elastic, waterproof, and fire¬ 
proof. The basic materials of the newest 
fibers are salt, coal, lime, and air. Out 
of these cheap and plentiful raw materials 
are made hi|^ mdecidar weight (7000 to 
13,000) wate^^ rerins. The actual pro¬ 
duction oonsists of polymerizing vinyl hal¬ 
ides with vinyl esters. 


Among the suggested uses of the new 
fibers, besides the hosiery field, ore: water¬ 
proof clothing, bathing suits, fireproof awn¬ 
ings which ore silk-like in appearance, fish¬ 
ing lines, fishing nets and seines, acid and 
alkali-resistant clothing, electrical insula¬ 
tion, and curtains for riiower baths. The 
new fiber material, to be known as Vinyon, 
is not yet in commercial production for 
hosiery. In hs properties, it is comparable 
with nylon, developed by du Pont chemists, 
although the latter is made by a different 
chemical method.—Science Service, 


Biggest Butter 
Maker 

T he largest chum in the country has 
just been built by the Jensen Cream¬ 
ery Machinery Company, Oakland, Cali¬ 
fornia, and installed in the Challenge Cream 
and Butter Association plant m that city. 
It is constructed from two sand-cast ‘alu¬ 
minum shells which, together, weigh 1500 
pounds In tests, this unit has churned 660 
gallons of cream into 2580 pounds of butter 



Batches of 2580 pounds of butter 
are made in this aluminum chum 


in 30 to 45 minutes Because of the cubical 
design, the churn is reported to be capable 
of churning butter in 50 percent less time 
than the conventional roll type units. 

The huge aluminum castings which make 
up the body of this new dairy machine were 
cast at the Los Angeles foundry of the Alu¬ 
minum Company of America, and are among 
the largest aluminum castings ever made. 
The patterns were so large that special doors 
had to be built in order to move them out 
of the pattern shop into the foundry for 
casting. Aluminum was used in the con¬ 
struction of this chum in order to obtain 
the advantages of the metal’s lightness and 


New Refractometer 

A simple instrument for measuring 
the refractive index of glass has been 
devised by Frank Benford-of the General 
Electric Research Laboratory. Though 
smaller and much less costly than previous 
instruments, the new refractometer is ac¬ 
curate to two decimal places. The principal 
parts of the device ore a telescope, mounted 
like a microscope, and a polished metal 
prism. One surface of the latter is vertical 



Refractometer and its telescope 


and another is at an angle of 45 degrees 
from the axis of the telescope. 

As the angle of tilt is fixed at 45 degrees 
by the prism, only the thickness of the glass 
and the amount of displacement of an ob¬ 
ject viewed through it need to be measured 
The thickness is measured by placing the 
sample against the vertical face and taking 
comparator readings. 

Attached to the tilled siirfare of the prism 
IS a piece of drawing paper on which a large 
dot has been made with black ink Displace¬ 
ment 18 measured by adjusting the base 
until the cross-hair of the telescope is tan¬ 
gent to the dot, as viewed directly, and then 
through the test glass The difference is the 
optical displacement. With this datum, the 
index of refraction can be determined by 
slide rule and reference to tables 

For the study of thick glass, the use of a 
sodium lamp as an illiiminant has been 
found advantageous. 

Phosphatase Test 
Made Electrically 

A nother step in making milk safe 
. for public consumption is taken by the 
Luximeter, a new instrument developed by 
the General Electric Company to check the 
degree of pasteurization of milk by the 
phosphatase test. 

A chemical test (or determining the de- 



Milk undergoing phosphatase test 
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A truck is used for transporting 
grec of pastciinzauon has been used for radio-controUed target plane 

the last few years with great success in the , 1 ,* ^ti^ircraft range 

Scandinavian countries, and the New York 
State Department of Pubbc Health has been 


the small sir-eooled engine of the target 
plane is started and adjusted to the required 
revolutions per minute. A catapult shoots 
the airplane into the air, and flight is main¬ 
tained by two small propellers driven by 
the single engine. These propellers rotate >n 
opposite directions so that torque and slip¬ 
stream effects are eliminated. When, the 
aerial target has completed its mission and 
given the ground personnel sufficient prac¬ 
tice for the day, the operator directs the 
little craft to a landing area. He then presses 
a button; immediately the motor stops and 
a parachute springs from the airplane. The 
target floats gently to the ground and is soon 
ready for another tour of duty. 

One of the advantages realized, in addi¬ 
tion to the disadvantages eliminated, is the 
small cost of construction and the ease of 
maintenance and repair. Even if struck in 
a vital spot, the target airplane can be 
readily put back into commission. Again, 
the target airplane can be operated in s 
minimum of space, at a place convenient 


among the first in this country to experi¬ 
ment with this method of making the phos¬ 
phatase test. General Electric has been 
working in close collaboration with the New 
York State Department of Public Health 
for the last year and much valuable data and 
suggestions have resulted from the efforts 
of the Health Department. 

The C-E Luximeter, while designed pri¬ 
marily for use in measuring the transmis¬ 
sion of the blue solution obtained in the 
phosphatase test for milk, has many other 
possible applications. One use in particular 
to which It may be readily applied is that 
of making a turbidity test in water supplies. 
Satisfactory turbidity measurements have 
been made over the range of 100 to 3SOO 
parts per milhon on the silica scale. 

The new instrument consists of a light 
source, a light-sensitive cell, and an indicat¬ 
ing instrument, aU tit one compact unit. 
The light source is regulated by a rheostat 
and IS directed through a glass tube contain¬ 
ing the solution to be measured. The light 
so transmitted falls on the sensitive surface 



Target plane ready for launching a„y branch of the service. Previously, 

from its catapult. A two-cylinder anti-aircraft practice could be undertaken 

engine drives the twin propellers „„iy the vicinity of a large airdrome.- 


of the cell where the values are read directly 
in percentages on a micro-ammeter 

Requiring only a six-volt, half-ampere 
power supply, the Luximeter may be at¬ 
tached to a storage or dry battery, or voltage 
regulating transformer. The new instru¬ 
ment weighs only two pounds. It may be 
carried about by milk inspectors on their 
lours of dairies or used by large dairy 
owners in testing their pasteurization. 


PILOTS 

f>Y the end of 1941, Robert H. 

^ Hinckley, Chairman of the Civil 
Aeronautics Authority, predicts that 
the United States will have a total 
of 70,000 licensed pilots. 

Radio Controlled 
Target Airplane 

OR training infantry and field and coast 
artillery in anu-aircraft gunnery, targets 
are frequently towed behind an airplane 
which flies at a relatively low height. These 
targets are of the sleeve type, reaeinbling 
the wind socks seen at most airports. 
Towing sleeve type targets has many dis¬ 


advantages The targets cannot be maneu¬ 
vered sufficiently, and they do not simulate 
the outline of an airplane The pilot of the 
towing airplane may be struck by a stray 
bullet—although such a mishap has not 
occurred to date. Further, the rifle or ma¬ 
chine gun personnel on the ground have no 
way of telling whether their fire would have 
reached a vital spot of the airplane. 

All these disadvantages will be elim¬ 
inated, and many new advantages will be 
secured, by the use of a small radio- 
controlled airplane which is in process of 
test by engineers of the Army Air Corps at 
Wright Field, Dayton, with Captain George 
V. Holloman directing the experiments. 

The little airplane is only about one 
third the size of a normal combat airplane 
and has a 12-foot wing spread. It is flown 
at reduced speeds and has a service ceiling 
of about 5000 feeL The target airplane is 
maneuvered solely by a radio transmitter 
controlled by an officer standing in a safe 
position on the ground. By means of a small 
hand-held instrument, similar to the dial of 
a telephone, the ground officer can cause the 
target plane to turn, bonk, dive, or zoom, 
giving realistic representation of a maneu¬ 
vering aircraft. 

When all is in readiness for the take-off. 


A. K. 


Four Beaded 
Propeller 


T here seems to be no difficulty in in¬ 
creasing airplane engine power almost 
indefinitely. At least the power of aircraft 



Fahr blades for ptnrorfol ani^aat 
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eot^nn (mom to f» «y> « hundred hone- 
power or even morn per annum, and auoh 
progreat hav been eontinuoua for at lean 
ten yeara. Hie increaaed engine powera in¬ 
troduce a aerioua difficulty, however, in the 
matter of the propeller. 

To abaorb the power of, aay, a 2000 horae- 
power engine, in a relatively amall airplane, 
the diameter of the propeller becomea in¬ 
ordinately large. Thia means a long, heavy, 
and cluniay landing gear, which ia a serious 
disadvantage. Also, the speed of the ends 
of the propeller blades becomea so high as 
to approach the speed of sound—with con¬ 
sequent loss of thrust and efficiency. 

As a result of these facta, Curtiss pro¬ 
peller engineers have now replaced the 
three-bladed airscrew by a four-bladed one. 
Tests hove indicated that this new trend in 
propeller design is quite satisfactory, though 
even with the four blades there is some 
sacrifice in efficiency compared with air¬ 
screws carrying less power for the same 
diameter. 

The airplane shown in the photograph is 
the Curtiss P-36A pursuit, which is highly 
popular with Army Air Corps pilots. The 
blades of the airscrew are of thin aluminum, 
and are electrically controlled. The pilot 
can select the pitch, and then the airscrew 
can be used as a constant speed propeller. 
When the engine stops it is possible to 
feather the blades fully; that is, to set them 
completely on edge to the airstream. This 
combination of characteristics is very use¬ 
ful for reasons which we have discussed in 
past issues. 

At high altitude the absorption of power 
of a supercharged engine is still more diffi¬ 
cult. .Some engineers even believe that in 
addition to pitch control, and four blades, 
airscrews may need a change-speed gear or 
even extensible diameter. In fact, one com¬ 
pany is already working on an extensible 
diameter propeller.— A. K. 

Economy of Air 
Travel 

T he following figures have been sub¬ 
mitted to us by an airline company, 
whose name we do not mention for obvious 
reasons. Even though they come from an 
interested source, the figures and arguments 
are so logical and so trustworthy as to de¬ 
serve full credence. 

It is true that air travel fares were once 
considerably higher than those lor other 
types of transportation. And although rates 
for air travel Within the last few years have 



been subttantially reduced, air travel is ~ 
still in many cates a higher fare form of 
transportation. Yet the differential between 
air and railway travel is not great, and prac¬ 
tically disappears when other expenses are 
taken into consideration. Thus a round trip 
by air from Atlanta to New York costa only 
181.84 and takes only 12 hours. Meals ore 
free and there is no tipping. This same 
round-trip by rail costs |^.7S for fare alone, 
plus an average expense of $H for meals 
and tips en route. And the rail trip takes 
45 hours. 

When salaries of business executives ore 
taken into account on a conservative basis, i 
air travel actually becomes cheaper. For a | 
trip of 200 miles, when salaries per hour 
and time saved ore taken into account, the 
business man laves money when his salary 
reaches the figure of only $1.18 per hour.— 

A. K. 

Oil Conditioner 

L ubricating olI in motor cars accu¬ 
mulates impurities such as water, acid, 
dust, carbon, and metal particles. The heat 
of the engine plus the oxygen in the air 
form engine-clogging products generally re- 
(erred to as “varnish." These resins and Urs ^ 

affect the engine’s performance, and in 
some cases may “freeze” new motors Fre- ® 

quent cleaning of the oil by passing it * *1“ 



make a standing contract with 
imers to keep clean oil in their 
a specified period at a specified 


Paper Coating 
From Corn 

A vailable as a by-product of com 
, processing, Zein, an industrial protein, 
gives promise of outstanding usefulness in 
the paper coating field As a decorative 
coating for magazine covers, labels, and 
similar uses, it gives a pleasing surface 
without the high gloss of some other coating 
materials. It can also be formulated with a 
high gloss and is particularly notable for 
resistance to scuffing. 

Commercially produced as a fine powder 
of slightly yellowish color, Zein contains 
not over 2 percent non-protein solids. The 
potential yield is approximately one pound 
per bushel of corn. 


Thoroughly clean oQ, free from 
all dirt, impurities, and acid, is 
delivered to the motorist from 
this oil conditioner. Dirty oil 
from the crankcase is pumped 
into the device, where it filters 
through a cartridge and is cleaned 

through a new device called the Filtermaster 
will slop the trouble caused by such im¬ 
purities. 

The Filtermaster, which it made by Clean 
Oils Corporation, is a simple tank-like af¬ 
fair into which the oil is pumped from a 
motor-car engine. The equipment does sot 
do an actual job of reebuming in the or¬ 
dinary sense, but does clean and wash the 
oil of all impuritiea. It uses a apecial, re¬ 
placeable filter cartridge which absorbs the 
impurities, and a neutroliang alkali to conn- 
teract the acidity of the oil as it paaset 
through. 

The machine ordinarily runt an average 
of 25 gallona at a time, to that the car owner 
doea not actually have returned to him the 
identical oil which waa pumped from hia 


A CUBIC inch of matter from 
■™n recently discovered “white 
dwarf” star, named Wolf 457, woula 
weigh 9000 tons. This is just under 
the weight of one of our latest Navy 
cruisers. A panicle of this could 
not be tupponed by any known 
matter on earth, for it would “sink” 
through even our strongest metal. 


Infra-Red Rays 
Speed Seed 
Germination 

I NFRA-RED rayt hove been successfully 
Used jo increase seed germination by os 
much as 50 percent. This is the report that 
comes from the Leray Corporation, makera 
of the infra-red lamp whit^ waa described 
in our January, 1M9, issue, baaed upon 
teau made some time ago by the Sanden- 
Durling Entomological Service of New 
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York. Those tests indicated a very notice¬ 
able stimulation as well as an increase in 
germination. 

In these tests, seeds were subjected to 
the infra-red rays from the Leray lamp. 
This lamp is attached to any 110-volt elec¬ 
trical circuit, and is moved slowly and care¬ 
fully at a set distance above the surface of 
the seeds. Ten seconds has been found to 
be the most effective time for keeping the 
lamp in any one position. 

The success of these tests indicate possi- 
bihties for improving gardens by insuring 
better germination. 


GEMS 


npHE Smithsonian has jnst had 
added to its collection the larg¬ 


est topaz crystal ever known. This 
crystal, totaling 350,000 carats, com¬ 
pared with the ordinary gem topaz 
of four or five carats, was found in 
Minas Ceraes Province of Brazil. 


Diketene and 
Thiodiglycol 

D iketene, to which the stmcture of 
vinyl beta acetoloctone has been as¬ 
signed, was described at a recent meeting 
of the American Chemical Society. It is a 
new industrial chemical which is now avail¬ 
able in commercial quantities. Its industrial 
importance bes in the valuable products 
which may be synthesized from it because 
of its ezceptional reactivity. 

Of current interest is thiodiglycol, also 
discussed at the meeting. This chemical is 
useful chiefly as a starting material for the 
manufacture of mustard gas. A new method 
of synthesis from ethylene ozide and hydro¬ 
gen sulfide was described, which is much 
less expensive than former methods. 


Unbreakable Watch 
Crystals Melted 
Into Place 

U nbreakable watch crystals, in use 

for many years, have had a disadvan¬ 
tage in their inability to exclude dust from 
the face of the watch since thdr ffexibility 


Melting an unbreakable watch 
crystal into place. Inset shows 
a crystal, mounted in position, 
from which part of the surplus 
plastic material has been trimmed 

causes them to bulge and leave open cracks 
at the edges. A new method of mounting 
such crystals on watches, developed by 
Dutclier Bros., Inc., gives a perfect seal at 
the edges. 

This corporation puls the watch into a 
machine especially devised for the purpose, 
places an oversized crystal on the watch, 
and then melts it into place under slight 
pressure at a temperature of 225 degrees, 
Fahrenheit. No cement is used, but the 
melting at the periphery of the crystal seals 
it to the rough edges of the bezel. The sur¬ 
plus plastic material from the edge of the 
crystal is then trimmed off. 

Fluid Analysis 
BY Light 

A nalysis of colorless fluids and some 
. colored fluids which appear colorless is 
a simple and quick process with the new 
Coleman Regional Spectrophotometer, de¬ 
veloped by Coleman Electric Company, Inc , 
which has a two-fold value—first for gener¬ 
ating a true spectral transmission curve over 
a range from the near ultra-violet far into 
the infra red, and second for determining 
rapidly the concentration of colored ingredi¬ 
ents of solutions. It is particularly valuable 
in industrial control or inspection labora¬ 
tories, being used, for example, to deter¬ 
mine minute quantities of lead, copper, and 
other foreign substances which may be in 
canned foods and beverages. 

The Model 10 R-Sphotometer utilizes the 
proved basic principles of spectrophoto¬ 
metry. A control with a linear scale, cali¬ 
brated from 350 to 1000 millimicrons, from 
the near ultra-violet for into infra-red, per¬ 
mits selection of any 30-milbmicron band 
to fall on a slit opening into the lest cham¬ 
ber. Light from this selected region of the 
spectrum then passes through the sample 
liquid. 

More or less absorption occurs, depend¬ 
ing on the nature of the fluid being es- 
atnined. The unabsorbed light is collected 
in a photocell and quantitatively determined 
to better than OA percent. By substituting 
a standard solution in the same light path. 


the ratio of the light intensity at the selected 
wave band is indicated directly as percent 
transmittance by any Model 3 Coleman 
Electrometer. These results are indepen¬ 
dent of line voltage fluctuauons and do not 
depend on colored filters. These data are 
precise expressions of fundamental units of 
color chemistry—percent of transmittance 
at known wavelengths of visible or invisible 
light. 

Variabi,e Power 
Telescopes 

S HARP images m steps of five powers, 
over a range of five to 50 powers, are 
claimed for new lelewopes recently an¬ 
nounced by Wolleiisak Optical Company. 
No one telescope gives this full range 
though there are as many as six ranges in 
some of the new telescopes. Under the trade 
name of Vari-Power, these telescopes have 
knurled focusing ring; non-loosening, non¬ 
wobble joints that are dust-proof and mois¬ 
ture-proof; and chrome-plated rust-proof 


PENCILS 


T^EARLY four million lead pen- 
cils and 2600 gallons of ink per 
year are used by the employees of 
the steel industry. 


Bell-Ringing Radio 
Device 

A new bcll-rmging device, which per¬ 
mits emergency radio calls to be put 
through as easily as telephone calls, has 
been developed in the Forest Service Radio 
Laboratory at Portland, Oregon. This stand¬ 
by unit has been developed for the new 
Type T ultra-high-frequency radio set, 
which IS a semi-portable outfit operating on 
30,000 to 40,000 kilocycles. Any Forest Ser¬ 
vice iilira-high-frequency radio set, however 
—even the lightest eight-pound portable— 



Above: Interior of the bell-ring- 
ing device developed for Forest 
Service radio equipment. Below: 
Ringer connected in standard set-np 
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c«n call a kiokoat or other atation equipped 
with thl« bell-ringing device. 

Planned primarily for use at fire lookout 
towers, rongen and dispatcher stations, this 
device will eliminate the constant noise from 
loudspeakers when operators are “standing 
by”—a noise especially annoying during 
tdephone conversations. 

Lookouts and other forest officers will no 
longer need to stay close by their radio sets 
waiting for calls, as the device may be ad¬ 
justed to carry signals to men working out¬ 
side their stations. Lookout men can be 
aroused from sleep by the ringing bell if a 
night-look for fires in their territory is re¬ 
quired. A series of code-rings is possible 
when several stations are included in any 
one Forest Service network. 


Portable Metal 
Fire Escape 


A new fire escape which combines the 
strength of a permanent fire escape 
with the portability and ease of handling 
of a rope ladder is shown in one of our 
illustrations. A product of Engineering 



Development Company, this unit may be 
anchored on any window sill without diffi¬ 
culty, and then dropped to the ground as 
one would drop an ordipary rope ladder. 
In the 16-foot length for a two-story build¬ 
ing, the ladder weighs 15 pounds, while in 
the three-story length—24 feet—the weight 
is 20 pounds. The load capacity is 1800 
pounds, and each rung, which is built in 
the form of a stirrup, has a footing of 
4 by 9% inches. 


First Year of the 
Civil Aeronautics 


Authority 

I T was quite appropriate that at the com¬ 
pletion of the firet year’s work of the 
Civil Aeronautics Authority, Chairman 
Robert H. Hinckley should make public a 
statement as to its own activities and those 
of civil aviation as a whole, which, from 
wery point of view, have been highly aatis- 
factory. 

In June, 164^78 passengers were carried, 
or 64 percent more than in the correspond¬ 
ing i^nth oL^ 93B, During the first six 
montb of )9S9. 1627 airplanes were pro- 
dtued, white in the same period for 1938 


Business 

begins with BUYING 



• A manufacturer must buy be¬ 
fore he caa sell. He must buy the 
raw stuff that goes to make the fin¬ 
ished product; he must buy machin¬ 
ery and the plants to house it, and 
must hire the men without whom 
the finest equipment in the world 
would be just so much worthless 
scrap. 

• In our particular case, being a 
large manufacturer, we are first of 
all an enormous buyer. If all of the 
copper wire we buy in a single good 
year were convened into sixteenth- 
inch wire, the strand would stretch 
over 209,000 miles—enough to 
wind eight times around the Earth. 
And the insulating yarn we buy 
could be looped 36 times from 
Earth to Moon. 

• We use enough steel and iron 
each good year to build two rail¬ 
road tracks 2,290 miles long—or a 
couple of Oakland Bay Bridges. 

• We buy a lot of gas, oil, hy¬ 
drogen, nitrogen and oxygen; we 
are a huge consumer of gold, silver, 
mercury and tungsten. You won’t 
find the kind of sapphires we use 
for bearings in a jewelry store—nor 
would you find a jewelry store in 
the world that could supply the 
20,000,000 jewels we need each 
year. We even buy diamonds and 
use them as dies for drawing very 
fine wire. Though most of our pur¬ 


chases run into tremendous quan¬ 
tities, one of them, last year, amount¬ 
ed to just one ten-thousandths of a 
gram. That was radium, and it cost 
$300. 

• E*^r^ one of the forty-eight 
states and Alaska are important sup¬ 
pliers of ours. Twenty foreign coun¬ 
tries contribute materials not pro¬ 
duced in America. Almost literally, 
every industry and every farm pro¬ 
duces something that we use. 

• "What in the world can a farm 
grow for Westinghouse?”, you ask. 
Just to name a few things—oat hulls, 
molasses, grain and sugar cane for 
alcohol, dextrine from corn, flour 
and straw for making foundry cores, 
lard, sugar, lumber and tapioca; 
also leather, wool, cotton and meat 
products. It all adds up to this. Each 
yearwebuymorethan$ 100,000,000 
worth of the products of industry 
and farmers. Some of our people 
have estimated that these purchases 
give work to about 36,000 persons 
annually. This is in addition to our 
own 43,000 employees who fabri¬ 
cate these materials into a vast num¬ 
ber of machines and appliances 
which increase the permanent 
wealth of America. 

• Who gets this wealth? Why, 
the industries and farmers who sold 
the materials to us, of course. It’s 
really nothing but an elaborate 
process of swapping. We swap what 
we make for the materials ne^ed to 
make our products^ 

• That’s why we caonot con¬ 
sider ourselves as a separate indus¬ 
try. Along with thousands of others, 
we are merely an essential cog in 
the tremendous process which has 
created Amecicau prosperity aod 
the American way of living. 



2»2 


SCIENTIFIC AMERICAN 


NOnaiBim W«9 



only 8S0 dyll afreralt wtm eosttniMw]. 

Today 26,144 piiota hold oertHloaMi, or 
6000 more than a year ago. There are 11,160 
certificated airplanet or 1400 more th«n a 
year ago. Even without the C.A.A. pilot 
training there should be 36,000 eertificated 
pilou by the end of 1940, and 43,000 by 
the end of 1941. 

Federal airways have been increased to 
a total of 25,000 miles, with improvemems 
in aids to navigation more thu keeping 
pace. 

The C.AA. flight training program will 
give us 10,000 student pilots next year. 

The Washington airport at Gravelly 
Point is beginning to take shape, with work 
proceeding rapidly under the supervision 
of the Corps of Engineers of the United 
States Army. 

The existing system of scheduled airmail 
carriers is now legally a public utility. Cer¬ 
tificates have been issued which make the 
existing airlines secure in their positions 
and free to plan for further progress. 

The safety record of the airlines has been 
remarkably good. They flew 72,900,000 miles 
per pilot fatality; 51,700,000 passenger 
miles per passenger fatality; and 24300,000 
miles per faul accident. These records are 
nearly three times better than the same 
records for the year 1938. 

Technical developments have been etpially 
satisfactory. Ultra-high frequency radio 
ranges operating at 63 and 125 megacycles 
at Indianapolis and Pittsburgh have been 
proved to be free of static whether from 
natural or artificial causes. This freedom 
from static, particularly in bad weather, is 
one of the most important elements in air 
transport radio communication and safety. 
Contracts have been let for three units of a 
new and approved type of ground direction 
finder. The blind landing system nearing 
completion at Indianapolis is one of the 
most comprehensive yet devised. 

The Safety Board has developed its meth¬ 
ods of accident investigation, with hekrings 
conducted at or near the scene of the acci¬ 
dent within a remarkably short time there¬ 
after. The publication of reports after 
such investigations has given aircraft con¬ 
structors and operators much valuable in¬ 
formation.— A. A. 

Cheaper Copper 
Protection on 
Fiber Base 

C OPPER has been valued as a proteotive 
metal in building construction for 
many centuries. However, its high cost mili¬ 
tates against iu use in many places where 
it would do a superior job of protecting 
against leakage or dampness. At least two 
companies—The Sisslkraft Company and 
the Angler Coiporation—have provided an 
inexpensive product for use in all types of 
flashiags, which combines the protective 
value of a very thin copper sheet wfdi the 
strength and ^dy of an adherent Impreg¬ 
nated fiber. 

Both of these conqMides use very thin 
sheets of pure copper completdy free bom 
pin boles, product by eleetrical depesitlon 
of the copper on lead drums. 

In the case of the SisaBcraft piodoet, this 
thin sheet is bonded under heaf and pressure 
to their own tough product oalled8ts4b)stt 
The resnldng sheet, whleh may he maito in 
diietent titideneases for dtOenMi MdU- 
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How thin iheet copper, bonded to 
a fiber bare, is nsed to water* 
proof a parapet and damp-proof 
the insubition nnder bnlU-up roofs 

lions, is flexible, will not kink or crack, can 
he cut to fit with ordinary shears, and is 
easily bent to place by hand. 

The Angier Corporation's product, called 
Copperskin, is backed up with tough and 
durable paper to provide the advantages of 
regular 16-ounce capper at approximately 
one fifth the cost. The backing material is 
tailed Brownskin, is resilient, and can 
stretch or shrink with the expansion and 
contraction of the copper due to tempera¬ 
ture changes. 

Frozen Solar 
Energy 

F lorida sunaWne shed its glow at the 
New York World's Fair one day, playing 
a role in ceremonies at the Florida State 
Exhibit Building. Flown from Jacksonville 
in inert form, the sunshine had been ob- 
sorbed by luminescent powder and ‘^canned” 
by being frozen in liquid air. 

The feat of rendering solar energy inert, 
then transporting it nearly 1000 miles and 
releasing it, is believed to have been accom- 




Ta£R£ 


IS ONLY ONE '^WALDORF' 


Its towers, sharply etched against the sky, are modem 
as tomorrow... yet its tradition of hospitality goes back to a 
grand and spacious age. 

Its glamorous restaurants, favorite gathering^places of 
metropolitan society, are vibrant with music and gaiety . . . 
while above, its rooms are star-quiet in the night, peaceful as 
the hills of home. 

Its guests include the great ones of a busy world . .. 
and the quiet, unassuming people who make that world go 
'round. 


lir 

THE WALDORF-ASTORIA 


FARk. AVKMUR • 49TH TO tOTB STREETS . NEW YORE 
















294 


SCIENTIFIC AMERICAN 


NOVEMBER • 1939 


Experimenters — Schools—Field Workers 


An Aeeitvate Balance at a Price 
Within the Reach ofi All 

Sensitive to 2/50 gram 
Weighs up to 100 grams 
Compact—^No loose parts 
Modem, durable construcdon 
Small convenient uze 
Handsome streamline design 

Now pomuMible for auxiliary uia in 
drug ttorei (N. Y. C. Serial B17.) 

Never before a balance with all these exceptional features! 



iftdo of tested meterUls Its 

- .— sppenl to laborstoriea dealr- 

Inc the best equipment The b ' “* “ ■“ 


knife edge and agate bearl^ n 
life and aeeuracr. 

£jrtreme 5«uth'tniy—Weighs t( 


lory Dutpo 
capacity of 


weighings made In the usual course of teach* 
Ing, organic synthesis, experimental work, 
compounding, pbotographle work, etc 

s not monopolise a 


(h to be carried 


BENNETT BALANCE—$8.00 plus 40c Postage 


Tech Editorial Service, 26West40thStreet,NewYork,N.Y. 


De Luxe 
Library 
Editions 

of 

Scientific 

American 


Make them yourself; protect and preserve your copies with a 

PERMO LIFETIME BINDER 

If holds a year's issues 

CO MANY readers preserve their copies year after year and have asked for binders that, 
after thoknugh investigation of binders, the editors of Scientific Ammcan found a type 
that IS mosi satisfactory, considering cost, ease of handling, and dorabilily. It holds a full 
year’s issues (12) , has an efficient patented lock; is strong and durable; and is covered with 
a rich, pebbled, red leatherelto beautifully stamped in gold. Magaxinra are bound in with a 
snap and are held positively in place; no punching necessary. In ordeiftv, state what year 
(1938,1939, etc.) is to be stamped in gold on the backbone. 

Each $1.50 postpaid in continental U. S. 

($2.00 postpaid dsewhere) 

For SsU by 

_Scientific Ameucan, 24 West 40th Street, New York 



plished successfully for the first time. It 
was directed by Samuel G. Hibben, lighting 
engineer for the the Lamp Division of the 
Westinghouse Electric & Manufacturing 
Company. 

In absorbing light energy, scientlsta be¬ 
lieve, the luminescent powder actually 
undergoes a temporary change in physical 
structure. The theory is that the outermost 
orbits of electrons, which make up the 
molecules and atoms of the powder, are 
distorted or literally moved from one energy 
level to another when excited by impinging 
light, actually imprisoning aome of the light. 

Then, just as a piece of sponge rubber 
springs back to its original shape on being 
released from the hand, so do the electrons 
tend to return to their normal positions, and 
in so doing, give out the light energy they 
have imprisoned. 


Electrometric pH 
Standards 

T IME-SAVING capsules of chemicals in 
powder form are now available for use 
as reference standards for checking elec¬ 
trometric pH apparatus. The “Hydrion" 
Buffer Standards, as they are called, when 
dissolved in the proper amount of distilled 
water, makJ solutions, the pH of which 
have been electrometrically checked by 
the manufacturet Five different standards 
are offered, ranging from 3.0 to 9.2 in pH 
value. 


Storytone 

A n electrical musical instrument that cap- 
. tures all the richness of tone, volume, 
and color of the grand piano and is housed 
in a cabinet no larger than a spinet, has 
been developed by RCA engineers in col- 
laborstion with craftsmen of the Story & 
Oark Piano Company The new instrument 
will be marketed through Story & Clark 
dealers under the name Storytone “Voiced 
by RCA Victor." 

Providing the music of the piano, the 
radio, and the phonograph, the Storytone 
utilizes specially designed electrical ampli¬ 
fying and speaker equipment to reproduce 
the full range of tones with sparkling clarity 
and brilliance. The volume is easily con¬ 
trolled by a single knob located at the end 
of the keyboard panel. The range is so flexi¬ 
ble that a aingle turn of the knob produces 
the softest whisper of a note or brings forth 
the full tonal blend of a powerful crescendo 
When the volume control is adjusted to 
conventional piano range, the Storytone ri¬ 
vals the largest concert grand piano, and 
when the amplifier is turned low or com¬ 
pletely oS, a pleasing harpsichord effect is 
produced. In addition to the customary 
“damper" and “soft” pedals, the instrument 
is equipped with a “awell” foot pedal with 
which organ effects may be produced through 
regulation of the amplifier volume. 



, Bench of the Storytone, nfiened 



Uaed in conjunction with either e ndio or 
phonograph, the Storytoae reproduce* radio 
program* or recorded muiic. A Bpecia) piano 
liench ha* been detigned which contain* a 
radio and phonograph located separately in 
two sliding drawers placed direcUy beneath 
the seat. A simple plug-in connection per- 
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HEAVY DUTY TWIN AIR COMPRESSOR 


Complete automatic twin cylinder out- 
lit fully equipped with a heavy duty % 
H P motor, air tank (300 lbs. test— 
ISO lbs A.W P ), automatic adjustable 
pressure switch, gauge, check valve, 
safety valve and drainer, etc Delivers 
ISO lbs pressure Displacement 1.7 cu. 


mits easy operation of either instrument. The 
Storytone may also be played while the ra¬ 
dio nr phonograph are in operation. 

llnafleeted by either temperature or hu¬ 
midity changes, the instrument's tone is de¬ 
veloped electrically through a seven-tube am¬ 
plifier cf 20 watts output. Set in motion by 
the percussion of the striking hammers, tliu 
mechanical vibrations of the strings induce 
corresponding electrical vibrations in the 
coils of magnetic pickups. These electrical 
vibrations are then amplified by radio tubes 
and converted into audible musical tones by 
a powerful high-fidelity loudspeaker. 

Junior Arc Welder 

F or garages, blacksmiths, construction 
engineers, machine shops, and others, a 
new 200 ampere arc-welding unit, either 
belled or direct-driven, has been developed 
by the Lincoln Electric Company A com¬ 
part unit, with its own control board, this 
Welding unit weighs approximately 320 
pounds. 

Old Buildings Made 
Fire Resistant 

F our out of every five deaths caused 
by tenement bouse fires—that annually 
take a loll of hundreds of lives in American 
cities—can be prevented. 

A four-year campaign by the New York 
building department to make Old Law tene¬ 
ments more fire-safe, has succeeded In re¬ 
ducing the number of deaths resulting from 
general conflagration in them from 38 in 
1^34 to 7 in 1938. 

The campaign, backed by State legisla- 
•'on, is an effort to make the avmroge Old 
Law “tinder box” into a more fire resistive 
I'uilding by requiring that it be equipped 
"iih a fire-resistant cellar ceiling, fire-re- 
larded stoirwella, and modem atair-type fire 
I'soapis. 

Thd total coot of all three improvements, 
according to general estimates, is about 
*50 a family—inexpensive and permanent 
bf* mmiranqe for the families protected. 

Fire-retarded stair halls, the basis of the 
new fire protection, is a comparatively new 
camribution to liailding safety. It is an 
attempt to midee the ordinary wood stud 
and plaster stairdiall walls of the average 
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tenement honse more fir»«editmit w that 
they c«n confine the fire to he place of 
origin inatead of aerving as a giant fine for 
the flames from first floor to roof. 

Various methods of fire-retarding are 
today approved by the New York Building 
Departj^t. The simplest method, how¬ 
ever, is one which requires no changing 
of existing construction. Widely used in 
New York City, it employs granulated min¬ 
eral wool, a fireproof mat^^ with excellent 
heat-stopping properties that has been used 
for many years to insulate the roofs and 
side walls of building against heat and cold 

This same material is easily adapted to 
stair hall fire-retarding. Small holes are cut 
into the existing plaster and the mineral 
wool is then pumped into the hollow parti¬ 
tion to a pressure of ten pounds per square 
inch. The result, which complies vrith 
Department standards, is a five and a half 
inch wall with a thick inner fireproof core 
By effectively withstanding a temperature 
of 1700 degrees, Fahrenheit, for one hour, 
such a wall prevents the spread of the fire 
and permits the safe evacuation of the 
building. 


J^URINC 1939, the research pro- 
■*^gnim of the steel industry con¬ 
templates a total expenditure of 
approximately $10,000,000. This is 
IS percent more than the total of 
18,700,000 which was spent for the 
same purpose in 1929. 


120,000 Pictures 
Per Second 

W HAT is believed to be the fastest 
camera in the world, shooting 120,000 
pictures per second, does not employ glass 
lenses. Instead, it has 1000 holes Dl of an 
inch in diameter, or approximately the size 
of a pin hole. The drum-like camera is used 
in the study of electrical arcs so that en¬ 
gineers may analyze the behavior of such 
arcs in circuit breakers and other electrical 
apparatus. 

The cylinder is 14 inches in diameter and 
is driven by a ^k-horsepower motor which 
speeds up to 7200 revolutions per minute 
At such a speed, each of the 1000 pin-hole 
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1 & 1=1 


'*ONE and ONE is ONE” 
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Th« pin-bole dmin, carrying film 
of the high-ipeed camera, ravolvea 
behind ope^g at right ceirter 

openings is open for only 1/120,000 of a 
second. The size of each of the 1000 pictures 
taken by the camera, with a single film, is 
nine millimeters square, or about one third ' 
of an inch on a side. 

While intended primarily for the study 
of electric arcs, other applications for this 
camera may be found. 

The Chemical Stkcctuke 
OF Vitamin K 

C HEMISTS working independently at 
two different institutions. Harvard 
University and Saint Louis University, have 
determined the structure of vitamin K, the 
blood-clotting principle. The structural 
formula, according to the chemists, is 
2-methyl-3.phytyI-l, 4-naphthoquinone. 

The synthetic vitamin was checked by 
comparing spectra, color reactions, anti- 
hemorrhagic activity, and chemical prop¬ 
erties, with those of the natural vitamin 
obtained from alfalfa. 

The synthesis is declared to be an effi¬ 
cient and practical one suitable for manu¬ 
facturing purposes, and the pure vitamin 
is thus made available for use in medicine 
to prevent and control hemorrhages. 

Versatile 
Dehydrator 

T he Henry Cartridge Driiydrator, orig¬ 
inally designed for air conditioning and 
refrigeration, is finding increasing use where 
need exists for removal of moisture from 
(ffiemicahi in solution, and in air drying. 

The major features of this Henry dryer 
are its patented dispersion tube and re- 
pUoeable debydrant cartridge. The per¬ 
forated dispersion tube—exposing the en¬ 
tire volume of dehydrant to penetration by 
the fluid or aii^—extends along the center 
axis of the dehydrant colbmn. This con¬ 
struction is claimed to reduce the pressure f 
drop, prevent channeling and resultant loss ! 
of ef^ency so often found in dryers of 
conventional design. 

Refill cartridges midte rechargiiig of these 
Henry dryers exceptionally simple and easy. 
Cartridges are available charged with acti- L 
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• Now all the marreloua thrllli of 
Tlewtsg Nature’s wonders can be youra 
at a price within your means This 
fine quality 415-power Wollenaak 111- 
oroscope reveaU to your etartled eyes 
thousands of Nature’s hidden life 
tormi—some of rare, gorgeous beauty, 

You see them In sharp detail 
—clearly, ImpressWely deflued 
Magnmee from 100 to 425 di¬ 
ameters, In steps of 25 A llfe- 
of use for only $20 Also 
at $14 50. At 
» or direct, postpaid 
COD). 

WRITE FOR FREE BOOK! 

Wellsmah Optlesl Co , 7T4 Hudson Ave., Bochcster. W Y 
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• Your personality is judged by your evory. 
asy conversation. Whatever you say can 
and rUveaysthould reflect your real abilities. 
Are you sure you make a good impression 
every time you talk? 

* In your conversation lies the opportu¬ 
nity for social and business advancement 
—new friendships—new contacts—popu¬ 
larity—promotion—<n short, SUCCESS. 

• You may have this booklet FREE. It 
describes in detail a simple and praaical 
method for self-training in conversation 
—in your oum homo. 

This unique method is 
heartily endorsed by 
leading educators. 

* Acquire ease and skill 
in conversation. This 
booklet tells you how. 

Mail coupon or write to 
Conversation Institute, 

Dept. 2286, S601 Mich¬ 
igan Blvdw, Chicago, IlL 



Convcnatioa lamiute 
Dept. 2286, 3601 Michigan E 
Chicago, Illinois. U. S. A. 

^easc send me your/res booklet "Adventures 
in Conversation.’ 


vated alumina, Drietite, barium oidde, cal¬ 
cium oxide, or anhydrous calcium chloride. 
The flange shell construction of the dryer, 
which is distortion-proof, speeds removal 
and replacement of cartridges. Dehydrators 
are obtainable in a complete range of ca- 

“FLOA'nNc” Brake 
Lining 

A SINGLE piece of “floating” lining is 
a novel feature of a new design brake 
adopted for the recently-announced Crosley 
car. Thia Lning is not riveted, but “floats” 
freely between the brake shoes and the 
drum, thua affording braking action on both 
its surfaces instead of only one aide as 



The lining “floats" 


in conventional brakes. An interesting fea¬ 
ture of this brake is the “creeping” or slowly 
rotating action of the lining, which dis¬ 
tributes wear evenly over the entire lining 
surface, thereby greatly increasing its serv¬ 
ice life. 

Should It be necessary to replace the 
lining after prolonged service, it is neces¬ 
sary only to remove the wheel, withdraw old 
lining by hand, and merely slip a new length 
of lining in place. 

The brake shoes, which provide about 
350 degrees of contact with the inner lining 
surface, are made of a special nickel-chrome 
iron sufficiently flexible to conform exactly 
with the drum contour when braking pres¬ 
sure is applied 


Falling Diamonds 

D iamonds actually fail from the sky. 

That real diamonds exist in meteor¬ 
ites has just been demonstrated for the first 
time by X-ray examination of hard, black 
crystals in a specimen from the celebrated 
Meteor Crater in Arixona. 

The present specimen was obtained not 
long ago by the Smithsonian Institution, and 
some of the suspected diamond inclusions 
were ground out. They were turned over to 
mineralogists of the Geophysical Laboratory 
of the Carnegie Institution of Washington 
for study by the roost refined methods, with 
the result that the true nature of the inclu¬ 
sions no longer ia in doubt. 

The conditions under which meteorites 
probably were formed would be favorable 
for the formation of diamonds, provided the 
requisite carbon was there in the first place. 

Demonstration that the inclusions actu¬ 
ally are diamonds recalls the futile efforts 
made to drill into Meteor Crater in the hope 
that a big diamond mass would be encoun¬ 
tered. After drilling straight downward for 
about l200 feet the drills struck a resisunt 
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material through whicli they could not pene¬ 
trate. Efforts to sink a shaft were defeated 
by striking water. Geophysical experiments 
indicated a very heavy mass in the neighbor¬ 
hood. None of this, of course, would bo 
accepted by geologists as positive evidence 
of the existence of a large diamond mass. 
There is even some question as to whether 
the “shootinK' star” responsible for forming 
the Meteor Crater actually penetrated the 
earth at all. It may simply have exploded 
and Its fragments scattered over the neigh¬ 
borhood where many of them have been 
picked up in the past century. 

The diamonds found in the Smithsonian 
Institution specimen are not of gem quality. 
They are very good black diamonds—even 
more valuable than medium-rate aems be- 


SwEETS FOR High- 
Flying Bombers 

S WEET emergency rations may be car¬ 
ried by pilots of bombing planes cruis¬ 
ing at 11,000 to 20,000 feet altitude and 
peering at the darkness of a blacked-out 
city, to counteract difficulty in reading their 
brightly lighted instruments. This may be 
concluded from experiments reported by 
Dr. Ross A. McFarland. 

Adaptation of the eye to dark and light 
IS seriously affected by lowered oxygen 
pressure. Dr. McFarland and Dr. W. H 
Forbes found at Harvard University, but the 
effect can be counteracted by a dose of 
glucose. The eye foils to adapt normally 
because the amount of oxygen in the nervous 
tissue IS decreased. The trouble is in the 
nerve elements of the retina and central 
nervous system, not with the photo-sensitivc 
substances in the eye .—Science Service, 

Wall Moisture 
Detector 

P AINTERS, plasterers, architects, build¬ 
ing managers, waterproofing contrac¬ 
tors, and others will find use for a new and 
simple instantaneous moisture detector an¬ 
nounced by Colloid Equipment Company, 
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Inc. It is used lor testing plsster, brick, or 
concrete surfsces before decorating tbem, or 
for tracing leaks. It gives instantaneous 
readings of “dry," “wet,” or “very wet." 

This device is a simple electrical meter 
with an extension cord on the end of which 
is a handle containing two projecting 
needles. These needles are punched into 
the surface being tested, thus completing 
an electrical circuit. The flow of current 
between the needles and through the wall 
at that point will thus register on the dial 
of the meter without any calculations, the 
amount of current flowing being dependent 
upon the moisture of the wall. The circuit 
used is said to insure the highest possible 
accuracy regardless of whether the enclosed 
battery is new or old. The dial may be 
calibrated to meet special conditions. 

Yawls for the Naval 
Academy 


up-to-the-minute sail boats lor the Naval 
Academy for instruction in seamanship, 
the Luders Marine Construction Company 
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Photo-Markets 

This 144-page book 
tells what to “shoot,” 
how and where. Gives 
directions for submit¬ 
ting photographs to 
nugazines. Lists hun¬ 
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Eighth Edition 
Revised — Vp-To-Dote 
50 Cents, Postpaid 

Scientific American 
24 West 40tb Street New York City 



Practical seamanship is learned by 
midshipmen on yawls such as this 

was awarded on their competitive design 
the contract for building three Navy 
yawls: Intrepid, Alert, and Resolute. 

Each ef these boats is 44 feet overall, 11 
feet beam, and 6 feet draft, with 965 square 
feet of sail and 9000 pounds of lead in its 
keel. Accommodations are for eight mid¬ 
shipmen. 

They are designed to be the last word for 
ocean racing and are equipped with Diesel 
engines as aoxtliary power. They will give 
the midshipmen many opportunities to race 
against civman yachtsmen and are the 
forerunners of an expected fleet of 12 to 18 
boats. 


H ere are the most important known 
poison gases which have been found 
effective in warfare. Many of tbem were de¬ 
veloped and used during the World War. 
Possibly others, in addition, will be used 
daring the present war in Europe. 

Mustard Gat. Chemically, diohhncpelliyl 
sulfide. In pure atate sla^ edorlma. In 
World War ameUed like mMiaid or fadHo. 
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The Problem of 
THE Weights 

C ONTINUING our uries of mathemat¬ 
ical brain-teaaera, we offer the Prob¬ 
lem of the Weiuhts. It ia, according to the 
author, a paraphraae of one which ia over 
300 years old, and one of the few really 
good problema in arithmetic. The answers 
and the solution will be given nest month. 
Meanwhile any correspondence concerning 
this or previous problems should be ad¬ 
dressed to Lieutenant Commander Leonard 
Kaplan in care of Scientific American, 24 
West 40th St., New York, N. Y. All letters 
will be forwarded unopened. 

It is desired to obtain a set of eight 
weights for a beam balance such as is shown 
in the accompanying sketch. They are to be 



used for weighing to the nearest ounce any 
object up to, and including, 205 pounds. 
Each may be used on the left scale pan, or 
on the right, or not at all. The problem 
consists of three parts as follows: 

I) Determine the magnitude of each weight. 

II) Prove that eight is the least number, 
and, that 

III) These eight weighu have the least 
total weight of any set which will fulfill 
the conditions of the problem. 


Heavy, oily liquid of dark straw color. 
Evaporates slowly at ordinary temperatures; 
thus la a persistent type of gas. Frequently 
diluted with another poison, chloropicrin, 
to keep it liquid in colder weather. Has a 
delayed action on body. First symptoms. 
Itching and blistering. Especially damag¬ 
ing to eye's cornea. In eyie, tissue degenera¬ 
tion begins two minutes after exposure to 
dilute concentrations. If gas is swallowed, 
symptonis of nausea, vomiting, and diarrhea 
develop. Gas very penetrating. Goes through 
ordinary clothing, rubber, and even leather. 
Is 50 times more toxic than chlorine. 

Chlorine Gat. First gas used in World 
War. Two and a half times the weight of 
air. Clings to ground. Fills shell holes, de¬ 
pressions, and dugouts. Greatest action oc¬ 
curs in presence of moisture. Major action 
is on respiratory tract with symptoms oi 
choking, coughing, and suffocation. 

Phetfene Gat. A combination of carbon 
monoxide and eUodne. Resembling chlor¬ 
ine ia action but hak a more delayed effect 
Is'lO times ndre toxic than chlorine. First 
aymptoms very minor. Its effectiveness 
mainly due to initial innocuous tdiaracter. 
Its menwpe ia revealed only after consider- 
■Ide gasdnt lu* oOcurred. 

Lewidtt. Chemic^, ohhtro-vinyl- 


- --Developed aeoretly during 

ferld War JrCapt W. Lee Lewis of U. S. 

Servitm War endfd jurt 


me, Has aR 
aid gas'']Htt 


more effective becanse it haa ability to 
penetrate the aldn. Three drops, placed on 
rat's abdomen, causes death in two to three 
hours. Is powerful respiratory irritant. Pro¬ 
duces violent sneezing. Another variety, 
beta-beta-prime-chloro-vinyi-dichloro-arsine, 
has less blistering effect but itt irritation on 
respiratory system is much more severe. 

toxic trtiokea. Chemically, diphenyl- 
chloro-araine and dipfaenyl-cyano-arsine. 
Popularly called sneezing gas. Are really 
finely divided dusts. Can pass through or¬ 
dinary gas masks unless special filter at¬ 
tachments are provided. Effective in con¬ 
centrations of one part in 10,000,000 of air. 
In higher concentrations, cause vomiting. 
Considered as poisonous as phoagene in 
equal concentrations. 

Crying Gates. Twenty-three different 
varieties used in World War. All intended 
to produce temporary disability and con¬ 
fusion. Favorite German lachrymatory gas 
was xylyl bromide. Among the Allies, 
chloropicrin waa widely used .—Science 
Service. 


Solution to the 
Problem of the 
Intersecting Cyunders 

T he problem offered last month waa to 
find the volume of the material removed 
from a two-inch cylinder by a two-inch drill. 
The axis of the drill waa perpendicular to 
and intersected the axis of the cylinder. 

Here, as was promised, is the solution 
The illustration shows the section removed 



from the cyhnder. The radius of the cylin¬ 
der is equal to the radius of the hole and 
has been designated as a. 


Taking sections in the manner indicated, 
the volume, V, will be given by the expres- 

2/'“(2V«' —»^) ’dr 
Jo 

8^“(a*-H) dr 


which integrates into 



And an for the specific value, a =: I Inch, 
given in the problem, the volume of material 
removed ia S 1/8 cubic inches. 



THE ALMS 8IMT 
OF POLOMAI 

By David O. Woodbury 

T he dramatic story of the concep¬ 
tion and budding of the aoo-inch 
telescope, including a step-by-ttep ac¬ 
count of the great mirror and of 
scores of equallv difficult problems 
faced and tolved aa the work pro¬ 
gress^ An murals. dslaUsd, and 
completely readable running story, in¬ 
cluding a technically sound explana¬ 
tion of one of the greatest scientiBc 
achievements of our times. The book 


visits to Corning, Psiomsr, and the 
California Institute of Technology, 
and reflects the results of long dis¬ 
cussions with the men actually behind 
the undertaking. Sketches by Russell 
K. Porter ana many photographs 
368 pages $3 00 


At all bookstors. 
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Introductions Are 
In Order 

T he brotherhood of nimrods, gun 
fancier*, and gun hobbyists is one fra¬ 
ternity which particularly and readily lends 
Itself to new and lasting friendships This 
introduction of “Your Firearms” to Scien¬ 
tific American readers is performed, there¬ 
fore, with the pleasurable anticipation of 
engaging with kindred souls in monthly 
round-table discussions and arguments in 
an informal, pipe-smoking sort of fashion. 
Inasmuch as it’s “Your Firearms” we’re go¬ 
ing to discuss, we will endeavor to chat 
about the things in which you are interested. 

It’s a vast and controversial subject, this 
matter of guns and ammunition, and there 
may be times when you heartily disagree 
with what we have to say. By the same 
token there will be other instances when you 
are in accord with the thoughts expressed, 
but in any event, it is your department, 
conducted for your pleasure and your infor¬ 
mation. Ranging thiough the fields of shot¬ 
guns, rifles, handguns, their applications, 
ammunitions, and all their various affiliated 
gadgets, we plan to present unusual and 
informative angles, current news, and timely 
data on new developments Our mail box 
is of generous proportions- we sincerely 
trust you will test its capacity to the fullest 


I Bird Season Shotguns 

W HEN the old-time angler selects a new 
trout rod, he doesn’t whip it as a David 
Harum might lay his buggy lash onto the 
old mare’s flanks. He picks it up with the 
same delicate reverence that a jeweler im¬ 
parls to the presentation of a beautifully 
made watch. He tests the rod’s bslance; 
the tip waves gently as, with an easy wrist 
motion, he gets the general “feel.” Your 
experienced bird shooter handles a prospec¬ 
tive shotgun purchase in much the same 
manner. It's the “feel” of the weapon which 
tells him what he wants to know. 

Incorporated in that “fed,” however, are 
several factors, tabulation of which, to the 
veteran gunner, are more or less subcon¬ 
scious. The weight, balance, pitch, fit of 
stock, drop at comb and at heel are all 
integers which collectively contribute to an 
instantaneous reaction during the first 
moment or two with a new gun. The afore¬ 
said veteran i* entirely conversant with these 
component items, but he doesn’t delve 
specifically into them until after he has 
applied his first automatic testing formula 
of “feel.” 

Should the reaetkm be .negative, even in 
the least degree, the pi^ is either laid 
aside in favor of another, or the purchaser 


hefts the gun. tries it rather queslioningly 
to his shoulder again, as if that shadow of 
doubt which first crossed his mind might 
have been an error. The chances are, 
though, that if ihe gun “feels” wrong, he 
can’t be persuaded to try it, and if he does, 
the resultant lack of complete confidence 
will affect his shooting. 

All this applies to the man who knows 
his guns How then, to answer the novice, 
the new chap, who asks: “Which shotgun 
should I buy:”’ The logical answer to that 
one 18, of course, another question: “What 



game do you want to shoot?” But this 
doesn't give the' neophyte much satisfaction. 
However, we can say that stock fit, poru- 
bility, trigger pull, gage, gun balance, lines, 
and certain minor mechanical details are 
primary features to be considered in select¬ 
ing a field gun. Let the novice forget momen¬ 
tarily the more technical angles. 

Regardless of weight, gage, balance, or 
bore the gun must fit the gunner or the re¬ 
sults will be dikappointing. A beautiful and 
expensive field piece may bo utterly uaeleM 
if the stock it either too short or toO long- 
The best we can say is to find a gun vddeb 
feels “right” when it come* up to the 
dioulder—just as you feel “ifidtt” in a 
properly fitted new suit of olothes~-«nd 
stay with it long enough to give it all ade¬ 
quate trial. If, then, ynn can't bit vrfaitt 
yon alnt take it back for n^b«AMt|i'o{ 
all phaaea. 
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We beee listed portability, or weight, as 
the second item for consideration because 
it is the exceptional city dweller today 
^0 can walk three or four miles without 
feeling tired. In our estimation field guns 
should range between 6Vi pounds and 7 
pounds 6 ounces when empty, and while 
that may not seem like much gun to carry, 
there are also shells, frequently heavy cloth¬ 
ing and, it is to be hoped, some game. 

Trigger pull in your shotgun is as im¬ 
portant as acceleration in your motor car. 
Both are vital (actors in performance and 
safety, and, just as acceleration in auto¬ 
mobiles IS not always satisfactory, so in 
many shotguns the trigger pull will not be 
perfect. A 4 to ,1^ pound trigger pull on 
a double barrel, 12-gage gun weighing 
around seven pounds will be found to be 
pretty close to correct, and although lighter 
pulls in lighter pieces may be smoother, too 
much reduction in the pressure brings in 
the problem of accidental discharge. 

As to gages, it is quite universally agreed 
that the 12, lA. and 20 are the popular 
sizes in field guns throughout the country. 
To attempt to designate whether that new 
gun should be an automatic, a pump, a 
double barrel, or one of the over-and-undcrs 
would be rather like trying to tell the trout 
fisherman which fly to use. We do feel, 
though, that if you’ve been used to rifle 
shooting, you will find the single sighting 
plane—-that is, the pump, the automatic, or 
the over-and-under—better suited to you. 

Regardless of which gun is eventually 
chosen, remember, it is like your golf clubs, 
your tennis rackets, your trout or bass rods. 
All require cxinstant use and practite to get 
the most out of them, and that, we might 
observe in closing, is one reaison why we 
have so many sheet fields. 


Pot-Shots 

AT THINGS NEW 

Winchester and Western Super Trap and 
Skeet Load now available in standard 
shells featuring a new crimp. In this de¬ 
parture from the time-worn method of plac¬ 


ing a card wad over the ^ot, these com¬ 
panies have joined Remington, who an¬ 
nounced their new crimped shell last spring. 

Using two cameras taking iMtantaneous 
ultra-high speed exposures, the two accom¬ 
panying pictures by flash photography show 
how the shot charge from the same crimped- 
shell load is propelled tsrgetward—tom 
right to left. 'The upper photograph looks 
down at the' charge tom an angle of 4S 
degrees, while the lower photograph looks 
up at the same angle. Use of the crimp has 
eliminated the top wad, conspicuous by its 
absence in the illustrations, and with no 
such source of interference to expand or 
scatter the charge, there can be no so-called 
“doughnut” patterns. Attention is called to 
the Seal-Tite wad, which has served as a 
piston, snd which is seen dropping away 
from the charge. 

Averages taken tom 100 fired 30-inch 
patterns at 35, 40, and 50 yards showed 
how the spread of the onginsl dense pat¬ 
tern center is controlled, resulting in re¬ 
markable uniformity of the number of pel¬ 
lets in the outer six-inoh ring of the 30-inch 
targets. The averages were as follows: 

Inner Ift-inch nng Outer 6-inch ring 
At 35 yards 218 pellets 160 pellets 

At 40 yards 172 pellets 159 pellets 

At 50 yards 137 pellets 157 pellets 


Combination .410 and .22 is Marlin’s latest 
gun m the over-and-under design. The 
top barrel takes .22 short, long, and long rifle 
cartridges and features the famous Ballard 
rilling. The bottom barrel is for .410 bore 
.3-inrh shells and is full choke, with speci¬ 
fications similar to the .410 over-and-under 


shotgun. The Marlin factory will also i 
nish on order JW8 Bee or .22 Hornet bar¬ 
rels in combination .syfth the .410 bore 
and either of thase can also be fitted with 
an extra set of .410 bote, 26-incb hffrrels. 



Never before—a fine, full-size slide rule 
free! Genuine Mannheim type, nieely fin¬ 
ished wood with magnifying reading lens. 
Has accurate A, B, C, D, K, S, T. L scales, 
inch and millimeter scales and table of 
equivalents. Sent, with directions, free if 
you accept our offer on “Speed and Fun 
with Figures” now. 

Mariiematieol Short-Cuts 
"Lightning Calculation" 

Why ws^te time with round- 
ibout latioriom methods of 
calculation > Why scrawl 
endieaa figures on paper to 
get the answer, and then 
not be sure you arc right' 

Learn the shortcuts! Make 
mathematics eicliilarating, 
practical, uaeful in your 
daily work! Part t of this 
great book gives the proved 
methods used 'by' lisbtning 
calculators’to'solve difficult 
problems mstantly. 

Slid* Rule Exploined 

Multiplication and division 

plicated roots and powers, 
trigonometric and reciprocal 
functiPns are easy -— with 
the slide rule. Patt a of 
this book ohowa you how 
simple It All ia. , 

Mutbemotics At Reereetion—Puxilci, 
Triek*, -Etc. 

“The Moon Hoax,” the "School Girl ifroblem,” 
Cattle Problem of Archimedes" and hundreds of 

other mathematical tricks given m Part j afford 

endless amusement and education, too. 

EXAMINE FREE—Slide Rule Included FREE 

“Speed and Fun with Figurea" combines three 
books that sold for $4 yy in one 600 page volume 
for only so. Send no money. Examine the 
book 5 days FREE. Then return it or send $i.so 
snd $i 00 s month for two months ($3 so in air). 
Slide rule included free if you act at once! 

MM Thie Coupon JVo»—SfWa RuU FREE 

i Md Md r«B iHth WintM peitpald oa S 
I DAYS ntSB APPROVAL uid imdudR the Slid* 

: Rul* FRBB. At th* end of ft dan 1 wlU return 
I the Bhlmeat or send $l,M mttd |1 00 a month for 
I two monthis $3 60 in aU (ft% dtaeount for eaeb* 

I lame return prlvlUfe) 

\^'Z„ . 

I . 

\ 

|a 



Start of a ‘‘floaghnntlefs” pattern 
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wiLLO omyr 

PRINT PRESS 



• The new press is unique in 
construction, utilizing wcwd and 
metal, warping is impossible. 
The plattens are constructed of 
solid hard wood panels, encased 
in rust proof zinc 
Insertion or withdrawal of prints 
is easy, as the plattens are held 
apart by two springs until pres¬ 
sure is applied. 

Pressure is easily applied, merely 
by turning the handles. 

11 X 14 with Eight- C V 7 E 

een Blotters. 

Extra 11J4 X 14>4 ^ 

Blotters (doz.). .40c 


NATIONAL 
ADJUSTABLE 
DEVELOPING TANK 



A chemical resistant developing 
tank made of genuine bakelite, 
which accommodates all sizes 
from 36 exposure 35 mm. to 
No. 116 film, inclusive. Features 
a wide funnel for filling, as well 
as a large sized side vent for 
rapid emptying. Center core is 
hollow, to permit insertion of 
thermometer. Each tank is fur¬ 
nished complete with agitator. 

$|SS 

M«i/ OrJtri FUltd. 




Conducted by JACOB DESCHIN, A.R.P.S. 


Tricks by 
Reflection 

F rom the »imple reflection in a mirror 
or body of -water, to the many and varied 
aurface* in which an object is reflected by 
the familiar “agency of Lght,” photographs 
by reflection have been a popular pastime 
for a long time. Their popularity never 
palea beeauae of the great variety of effects 
that may be obtained. There is no great 
photographic problem to surmount, but 
there are frequent instances in the work of 
amateurs where a better understanding and 
appreciation of reflection photography would 
have improved the result. 

Ai the moment, we can think of five 
principal things that should be taken into 
account in producing good reflection pio 
turns. These are as follows; 





Figure 2 

3. The angle of the camera ahould be 
such at to make the moat of the reflection, 
which is the chief reason for the picture. 
This may sound like unnecesaary advice 
because eeemingly so obvious but a glance 
at some reflection picture efforts will show 
how frequently these pictures show the 
reflection In ■ position of minor emphaaia. 

4. Adequate exposure for the reflection, 
depending on the reflecting capacity of the 
particular surface used, is another point 
to watch. An exposure that will be correct 
for the subject it^ under a given intensity 
of light will not always be right for the 
reflection. A mirror or calm body of water 
will give off the brightest refleclimu, prae- 


Figure 1 

L The Ught uted should illuminate the 
subject end be shielded from the reflecting 
surface itself cs much as possible, for 
wherever the lig^t strikes the surface t^ 
subject reflection is partially or totally lost. 

2. In focneittg for the reflected image, 
the focal point ie not the faoe of the re- 
fiecUng surface, but twice the distance from 
the position of the subject to the reflecring 
surface. However, this will obtain only 
from the point of view of the subject. That 
is, it would be true if the camera were pieced 
alongaide the subject or at some point to 
the left or ri|^ of the aubjeet, on a plane 
with Hie latter, equally distant from the 
i^eoting aurfaee. 5ia« this U not always 
the eUB, the more practical way to put it 
is to igy that the point of focus is the 
distance from the subject to the reflecting 
surface plus the distance from the surface 
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Fignre 4 



Fignre 5 


a reflecting surface almost as efficient as a 
mirror. Witness Figure 3, in which a desk 
and chair, even the door of the room, are 
faithiuHy reflected in the window, through 
which sIm may be seen the lighted windows 
in buildings in the distance. Inclusion of 
the window helps to clarify the picture. 

A curious trick effect is shown in Figure 
4, which was photographed through a win¬ 
dow facing the sueet at the other end of an 
empty store. The late afternoon sun com¬ 
ing from the direction of the window shown 
in the picture illuminated the buildings 
reflected in the left third of the picture. 

Figure 5 is an example of distortion by 
reflection and foreshortening, or close view¬ 
point. The reflecting medium is an alumi¬ 
num surfaced coffee pot. The odd vertical 
reflection is the face of the subject, which 
was reflected upright from the convex part 
of the pot and inverted from the concave 
upper portion. 


Double-Duty 

Filters 


tioally equal to that of the subject direct. 
A lest ei^ent reflector may take twice at 
much exposure or more. 

5. What cannot bo accomplished com¬ 
pletely by point 3 in the matter of properly 
compoelng the reflection picture should be 
done in the printing or enlarging through 
“framing” Or masking. More tbm is desired 
may be included in the piotiire because of 
the local length of the lena or because of an 
enfbrodd dirianeo from die aubject. 

Figure 1 illantntet n straight reflection 
in water pitddlea, plot the subject itsdf, 
tdiih Ftgure i be tamed a tort of 
trioK «8 mi| la aa ordlaarily straight reflect¬ 
ing aaritop—n adnor. A eeUiag oomprit- 
ing a aonhit^ »( separate atlrran jmned 
U«alh«lr *1»«itka” and dapUsatea sitbjecu 
appear at the mirror 
<>l»inr”-like naita are 

hmdiaarjr 'window will setee aa 


whoMar dm laiier 

tSL-SSf* 


P ERSONS who own both a Contax and 
a Super Ikonta B arc advised that a 
threaded adapter ring is available ior the 
latter camera which will take the tame 
filters as those used on the Contax, as well 
aa the lens shade. Thus, the filters pur¬ 
chased for the Contax wiU serve for the 
otha camera aa well, eliminating the ne¬ 
cessity of pureharing a separate set of filters 
for e^ of the two cameras. 


Ground Level 
V iEWWMNT 

|“\NE of the most fawtucntlr hesid taboos 
is the one that advises nova to have the 
oamaa face the subject hesd-on because 
such a pose is bound to lack interest. How- 
eva, Kite otha rules and regalationa meted 
out to photographic workers, this one may 
sometimes be b^en with impuidty, Hoe 


NO OTREI miMITm 
CAMaft OFFEM 
SSCH miEI 


THE NEW 

BABYBESSAJR. 



$2750 

Eveready Ctue $4.75 


• As compact as a candid camera 
yet it takes 13 pictures 2 } 4 " ^ 234 " 
on 120 or 620 size film 

• Streamlined and exquisitely 
finished in dull chromium. 

• Its famous trigger release erects 
itself, so that you can snap at 
lightning speed without fear of 
blurring. 

• F 3 5 Voigtar lens , .. Prontor 
shutter with delayed action . . . 
speeds up to 1 / 175 th part of a 
second. 



WaiWv Lonsn Esdwivs Camwa 
Sspolv Hoim* 
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You Can Win 


one of 


27 

PRIZES 


« cbuicc a( MiniiBg ■ v«l- 


d balow. B« iur* to them 


RULES of the Contest 


of plotorUI «pp«»l and 
Ttaa daclalon of 
Anal In oaaa of a 
ipllcato prliaa will be 
If oontaatanU 


bo packed properip 
to protect them durlnp tranaportatlon 
• 4. Non-wlnnln( entrlei will be returned 
only If luiselent poetaie ie Included when 
the prlnta are eubmltted. 


Color photographs a 


the discretion o: 


Over 

fnoo 

In AWARDS 

Fourth 

Annual 

SCIENTIFIC AMERICAN AMATEUR 
PHOTOGRAPHY CONTEST — 

Prizes for BEST PMOTOGIIAPiiS in EACH 
DIVISION follow: 

First Prize 

Qm $250 
“llfotiino” 

LONGINES Witch* 

Second Prize 

Dm $125 
LONGINES 
Witch* 


Third Prize 

One FEDEBAL 
No. 030 Viriihlo 
Projectim Printer 

(List price $29.50) 
Fourth Prize 

One FEDERAL 
No.120Enlir|ir 

iLiit price $17.95) 

riTB HoaormWIc MenClmi Awsr«t. «Mta RNPaBltUer 
of • oeo-TMT iMtecrlptioa to Scivnttfle AaMrleoa 

dlrlilon—or 
plus 16 
61 327 36 


SohRit Pictiiros in ANY or 
ALL Throe Divisiofls: 

OlTleloa t. Human—Inoludlnf portraits and other 
camera etudles of people. 

Dlrtalon 1. Lendseapw—Including ell eeanlc views, 
close-upe of parts of landscapes, aeascapee, and so on 

Division t. Action—Including all types of photacraphy 
In which action Is the prsdomlnsUng fsature 


of Scientific American, 

Thh Conuu Clom Dtt. J, 1939—All tntrit, MuU Thtn He ht Htm4$ of imifU 

Address All Entries to 
PHOTOGRAPHY CONTEST EDITOR 

SCIENTIFIC AMERICAN 


THE dUDRES: 
Clillaid Birttiy, irtiit 


U one that we believe does eo tiuseeaiEiiny. 
Taken on the beach in midraitenioon, the 
cameraman crouched on hia tummy to Eice 
the aubject eye to eye and shot away just 
as a fortuitous breeze waved the towel re- 
vealingly out of the way. The arrangement 
of the towel around the aubject’a head, the 



From ground level 


revelation of only one shoulder, the high¬ 
light on one side of the (ace, the waving 
liair, the pose of the subject’s left hand and 
the curioua smile, each lends its bit towards 
the whole. Unfortunately, the right hand, 
holding the lighted cigarette, is out of 
focus owing to too near a camera viewpoint 
and the wide diaphragm opening necessi¬ 
tated by the fact that the subject was in 
shadow. 


Prize Chance 

D ue to war-time conditions in Europe, 
and uncertainty as to shipping sched¬ 
ules, we are forced to make a change in the 
First Prizes offered in our Fourth Annual 
Photography Contest. As originally an¬ 
nounced, First Prize 'Winners would make 
their own selections of watch styles from the 
line of 1250 “Lifetime” Longines watches. 
Now, however, this must be changed and, 
as conditions stand at present. First Prize 
Winners will be presented with |250 "Life¬ 
time” watches in the pocket style. Second 
Prize conditions have not been changed. 


Saturated Solution 

O ccasionally the beginner comes 
across the phrase, “saturated -solu- 
Sion,” and wonders about its meaning. In 
preparing a eaturated solution, a sufficient 
amount of the chemical is poured into a 
quantity of water so that some of the chem¬ 
ical IS left undissolved. In other words, pour 
in a little more chemical than a given 
quantity of water will disiolva. The amount 
of chemical required Will vary with the 
temperature—the warmer the water the 
more chemical will be needed; the colder, 
the reverae. 


Makeshift Spotlicbt 

S hould yon have naed for an ««» 
spotlight some evening, you caB IMti- 
vide yourself with one in a jiBy, Cat a Awt 
of eaidboard or tin aufflelently large to eever 
up the from of one ed your flood Hghta. 1 b 




MAKE YOUa OWN 

Polarising Filters 

EifldMil Pelolislof aerMU. rair to mnk* 

FOR YOUR CAMERA )1,S0 

Atl tbe material necauary, Inclvd- postpaid 


Imlructfoiu May also be used ft 
^tereoae^lc^Pfaotoaraphy 

HARRY ROSS 

SaiiniHIc A Laboratory Apinrsti 


When yon write to 
advertisers 

• The Editor will appreciate 
it if you will mention that 

SCIEBTTIFIC 

saw 

Hin AMERICAN 


I EnnilMniatetelnoMnwImarattRd^ . 

LEITZ ENLARGER 

I Lolta Eolargara are as carefully made as the 
I Leiea Comers. Aek for them at your dealer, or 
I write <or FREE «a»«»o«o, Dept. SA-ti. 

AM,* m m Ave., atw v«rk city 


mg small dust specks within the grooves, 
thus causing undeveloped spots on the him. 
As the reel is revolved in the tank the dust 
IB loosened and makes its way to the surface 
of the developing film and blocks develop¬ 
ment wherever it lands. One way of avoid¬ 
ing this IS to give the loaded film a prelim¬ 
inary rinsing in water. But, of course, the 
best thing is to remove the offending dust 
and specks altogether. Drying the reels in 
8 dust-free place is the way to do it. As soon 
as tbey have dried, they should be immedi¬ 
ately put away in a closet or drawer. 

Success Stort 

T o date Nathaniel Field, 33-year-old 
Brooklyn, New York, accountant and 
perennial picture-prize winner, has earned 
and won a total of about 11,500 in cosh, 
prizes, and merehondiie. His latest viotory 
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ITS COLOR PHOTOCRAPHY! 



DEVIN Onc^ot Tricolor Camera 
m illuitrated, above complete ^363. 
DEVIN camera* are u*ed by practi¬ 
cally ALL the foremoit color expert* 
in the countryl 

Camera* may be rented, or purchaead 
on deferred payment I Present photo- 
grophie equipment accepted for liberal 
aUowaneel 

SEND FOR FREE BOOKLET ON 
DEVIN CAMERAS. 


TOBATARITOMOnOW! 


• DEVIN One-Shot Tricolor camera* 
now make it po««ible for the average 
amateur to eccure GOOD color print* — 
at a NOMINAL coet. 

• DEVIN Carbro Printing Material* 
have eliminated all of the bugaboo* that 
heretofor made color printing difficult. 
ANYC^IE WHO CAN MAKE A GOOD 
BLACK-AND-WHITE PRINT CAN 
NOW MAKE A GOOD COLOR PRINTI 

• FOTOSHOP offer* a complete 

DEVIN Carbro Kit containing all the 
ceeential material and eupplie* for mak¬ 
ing Carbro print* ^.30 

• FOTOSHOP give* a complete court* 
of inttmetion on material purchaead AT 
NO EXTRA COSTl 


SBND for « copy of the ISO P**« Alaaiuc-CiMtae ceOlaiaiiia a coaplat* MCtioa m 
caeMtai, accaaMfi**, and the makiiit of «lor pimu, a* welt at coapfebaBiiv* acilelat 
phataa of pbotograpliy, ptofutaly lUuttnuad, widt 12S P*C*t of alt type* aad makot of ci 
Plica 2Se, radoaeabl* on purehaaa of #2.00 wotlh of macchaiidit*. 

FOTOSHOP, Inc., Dept. K2 


BETTER PICTURES WIN PRIZES 


and 

”SO YOU WANT TO TAKE BETTER PICTURES” 


By A. P. PECK 

A**aciat* Editor, Scientific American 


IS THE ONE BOOK w^m^mmmeeemmammm 

that ekow* you, umpiy 
and in underatandable 
language, how to take the 
beet picture* under all condition*. 


"Pictorial appeal and technical excellence” are yotir* for d>* chooting when 
you (nap the ehutter. You mutt fir*t, however, be familiar with certain funda- 
mentoi* of compoeition and camera operation. Tfaeee fundamental* are diffi¬ 
cult to dig out of the overage book, but not when you hare a copy of "So You 
Want to Take Better Picture*” at hand. You learn a* you read, eoeily, pain- 
lemly, without having to wade through a moa* of material that hold* no immedi¬ 
ate intcrcet. 


Written expreeely for thoee miliion* of camera owner* who have their 
developing and printing don* at the photo ehop*, the leeeon* which it 
tcachn ere eimple and etraightforward, uneompUcatad by formula* and 
direction* meant only for the darkroom fan. 


16 Chapters 
Over 200 Pages 
Doxens of Illustrations 
Board Covers 


YOU NEED NO OTHER 
BOOK TO GUIDE YOU 
ALONG THE PATH 
THAT LEADS TO 
BETTER PICTURES 


Order direct from 



MUNN COn INC. 

24 West 40th SuMwt 


New York Gty 


was the esptnre of e first prise in the Ford 
Exposition’s Photo Contest st die New fork 
World’s Fair. Mr. Field, who is believed to 
have embarked on a photographic hobby 
career with the birth of a ton about two 
and one half years ago, started with a very 
inexpenrive camera, and kept tnding in for 
better ones until, about ei^t mnth* ago, 
he bought his present camera, an mlarger 
and all that goes with it, and started doing 
all hi* own work. 

Mr. Field won two prises in the National 
Motor Truck Show last winter, and hi* flash 
picture of a girl on a ciioua horse wa* 
awarded the $25 first prize for the “Best 
PictureKif-the-Month’’ by Popular Photog¬ 
raphy. Many firms have bought pictures 
from him for use in advertising or promo¬ 
tional work. The New York Central Rail¬ 
road bought a series he made inside Grand 
Central Station. As this issue goes to press 
we learn that T. J. Maloney, publlthei of 
the U. S. Camera Annual, Hm notified Mr. 
Field that one of hia pictures has been se¬ 
lected by Edward Steichen for the 1940 
editioiL 


WHAT’S NEW 

In Photographic Equipment 

in say Jhe Unis 


traphu di 

your rsfussl by'asiompti nsHeptr' 


1$ tkm. Pttass ecampany 



Kodak Pmcision Enlabcer ($67.50, in¬ 
cluding stand assembly, bellows assembly 
A, and condenser bead A, with choice of 
condenser. No. 212 
Mazda photo enlarg¬ 
ing lamp, and one 
glasaless negative car¬ 
rier, but without 
lens); Adaptable to 
direct photography, 
copying, titling, pho¬ 
tomicrography, pro¬ 
duction of enlarged 
printa, lantern slides, 
film positives, color- 
separation negiatives. 
Cover* range of negative sizes from 3.Smm 
up to 2 1/4 by 3 1/4 inches, permitting en¬ 
largements 11 by 14 inches and larger on 
baseboard. Enlarger head may be turned 
for horizontal enlargements on wall. Basic 
enlarger comprises three units: Sund as¬ 
sembly—five-ply, natural finish, laminated 
wooden base, Scinch chrome-plsted column 
1 1/2 inches in diameter, and sliding 
bracket; bellows assembly A—die-oast 
aluminum back frame which attaches to 
sliding bracket of stand assembly and car¬ 
ries gray bellowi, die-cast alumintun front 
board which accept* 2 $/8 inch square 
alumintun lens board, aad mdsel-ailvrr 
chrome-plated shaft on which front casting 
slides by taiean* of positive friction-drive 
mechtnism designed for fine focusing: 
Condenser head A—light-tight metal lamp- 
house containing opal profootioa kmp and 
condenser system, conslstiag of two op¬ 
tically ground and polisfatd coA<lei>*‘'^ 
lensea in metal moaat wifh i»#-dli*orhitU! 
ghtss located at top. Col|llt4^}MHBX>• iaool- 
unm head; alight turn of hi^ knak seonres 
head at any dedred 
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Saafi llar$ai]t$ram 

Vtl. Jf l79 WMt lIrtIWB 8trm, CMtiid. III., W«rT5 
G€t pM/mhiMf mulls wUk Ihs ftmoms 

RCA 16mm Sound on Film 

MMni ... tin world’i truUit nliic-HiritK 
iifnMd nfUfm—iHirMid notor drim— 

iMffMid t n m m ts. 

HwMnii Mddl; 0 mtar (pMki Into Mlk*~wlUi 
1' F-5.S 1 ( 10 . kSurKl. rwdif to un fACA 

. . . bl U. t. A. 

10 wH A. C. 

- $980 

Movikon 16mm 

wHh CONTM^^^M ootol^fo wdt ^ dodw 

tfoH . . . Likorol Irtdi ' iii ollowwco . . . 
Fjh IftAOtUt.. ^Plota with do. jjjljj 

Victor 5 

8m $60 on thii mdtl . . . «Hh 1" Cint 
Woolmak Fa.S lino ill ndmatnii . . . 

“ S137.5B 

am lad womo in idviMd 

BASS BARGAINGRAM #240 

66 pMOO o< nn viIum la 6-16 lad 33 mm. 
oqullpiMt. Pr— dot thi «ikin«. 





TIMES AS MUCH FILM 

FOR YOUR MONKY 

35MM SPECIAL! 

25 ft 89c • 100 ft. $2.75 


CANDID CAMERA FANS 

14 ? 


ALL THIS FOR € 



P H O T O 
MOUNTS 


M twi tdrlM t* M duw orM. 


Male ahoWB accurate vertical poaition an 
well an other poaitiona up to 90 degreei ol! 
vertical. Head and bracket may be turned 
180 degreea around column for projection 
to floor. Lensea available in three local 
lengtha and two complete aeriea, one lor 
black-and-white, other for color ai well an 
black-and-white. Seriee of interchangeable 
condennera provided with handle for lift¬ 
ing. Each condenaer haa heat-abiorbmg 
glaaa and inaulating ring between lamp- 
houae and dating into which it fits, pre¬ 
venting conduction of heat below that point. 
Negative carriera are of new glaaaleaa type. 
Degree of enlargement indicated on paper 
board Kodak Maaking Paper Board avail¬ 
able, of five-ply, natural finiah laminated 
wood, with metal parte in neutral gray; 
three tilting legi available aa accesaory for 
paper board, making it poaaible to tilt board 
at any angle. Ruby filter attached to boaa on 
lower bellows casting may be awung into 
position; diffusing disk may be attached 
below ruby filter. Enlarger may be used aa 
copying camera by removing condenser head 
and aubatituting Camera Back Adapter A 
grooved to accept rear acceaaories of Kodak 
Recomar lA ^ of two adjustable copy 
lights attaches to sliding bracket. Micro¬ 
scope Attachment converts enlarger to pho¬ 
tomicrography, in conjunction with micro- 


MsitcuRr Telephoto 75mm Lens (119.95): 

Speed //3A. Interchangeable with stand¬ 
ard Mercury //3.5 lens. Furnished in pre¬ 
cision micrometer focusing mount. Objects 
at any distance brought sharply into focus. 
Magnification factor more than 2 to 1. "At 
the same time,” say makers, "magnification 
factor is not so great that a slight move¬ 
ment of the camera in the hand would spoil 
the picture.” 


Kalakt Range Finder Brackets (92A0): 

Encircling brackets for Kalart Model F 
I..rna-Coiipled Range Finder for Speed 
Graphic cameras only. Protect range finder 
from knocks; eye-tube extension aids pho¬ 
tographer to locate "bright spot” when 
focusing. 


Super Rodot Camera; Similar to Robot 
Model li. with exception of motor spring, 
which has been replaced by a more powerful 
motor spring to per¬ 
mit as many as 48 
exposures without re¬ 
winding or resetting. 
Supa* Robot, particu¬ 
larly in connection 
with Robot Remote 
Control Release, use¬ 
ful for scientific pho¬ 
tography, for record¬ 
ing extremely fast motions, and in all cases 
where full magazine load is to be exposed 

without approaching camera. 



Bee Bee Range Finder ($435; leather 

ease, 40 cents); Superimpo^ type 

range finder focusing from 2 feet to Infinity. 

Chrome finished. Weight approximately 2 


T E Y L L BEL f t V E 





• Wouldn't it be great to have movies 
of your next catch? Make them with a 
Filmo. Because with a Filmo, you get 
professional results with amateur ease! 
Just press a button, and what you ue, 
^g*t ... in color or black-and-white, 
indoors and out, even in slow motion. 
Palm-sizeFilmo, shown, makes movies 
at snapshot nstlOrAy $49.50. Buy now 
on easy terms for as little as $10 
down! Made by the makers of Holly¬ 
wood's preferred studio equipment. 


BEU. Sc HOWSU. COMPANY sa ii-» 

1838 Ltrehmoot Avs.. Chicsso, lU. 

Tell ms how I can mtks tupwb movfes with 
s Filmo for onlr the cost of iiupshota. 


BELL & HOWELL 












































IpirnNE 

i ENLARGEMENTS 


RAPTURE aU the 
V^sparkling detail, 
brilliancy and gra- 
daticKi of your miniature negatives in 
your enlargements. £<]uip your en¬ 
larger with a Wollensak Enlarmng 
Velostigmat* — optically refinecT to 
overcome miniature film di£Ficulties. 
Everybody’s doing it! You’ll be de¬ 
lighted. Speeds /3.5, /4.5, /6.3; focal 
lengths, 2" up; and inexpensive, too. 
Mail coupon today! 
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don throughout visible spectrum, increased 
marginal iiluminaUon of image. External 
appearance similar to Summer SOmm lens, 
except that diameter of front element is 
much greater New type optical glass used 
for front element, protecting lens surface 
against adverse climatic conditions, i^ecial 
collapsible sunshade available for Summitar 
as are the Leitz filters, in screw-in mounts. 

LAFAyiTTE Home-Movie Scbeen: Crystal 
beaded screen reflecting four times Lght 
of ordinary diffusing screen over angle of 
25 degrees. Wood frame also serves as base. 
Screen 30 inches high by 40 inches wide 
supported by metal post. Said to be free 
from halation, both in front and from sides. 
Weighs approximately six pounds. 

Munder Color-Flash Lami**i (30 cents 
each): For use with any daylight type 
film or plate indoors or outdoors Designed 
to produce illumination that has same color 
characteristics as bright sunlight. Also may 
be used with any tungsten or Photoflood 
type film. Munder No. 20B, 21 milliseconds 
to peak of flash; flash duration, 1/25 of a 
second; voltage required, I Ml to 125 A. C. 
or D. c.; all lamps safety-coated. 

l.AFAYETTE “In-SlIP” Mot'NTb’ Available 
in 22 sizes. Types for both horizontal and 
vertical prints. Openings vary from 3 1/8 
by 3 3/4 inches to 10 1/2 by 13 1/2 inches, 
meeting needs for all standard size prints 
up to 11 by 14 inches. Mounts are of choice 
while antique finished material. Traced 
margin around window opening provides 
decoration. Another series especially in- 
tended fur exhibition prints free from dec¬ 
orations of any kind, available for vertical 
and horizontal mounting of 8 by 10 and 
11 by 14 inch prints. 

Arcus Model M Camera ($7.50) ■ Takes 
single or double frame pictures, twelve 
1 by 1 1/2 double frames or 24 single 
frames. Equipped to work as close as 24 
inches. Shutter marked “dull,” “cloudy,” 
“bright,” “sunshine,” or “color.” Triplet 
Anastigmat //6 3 color corrected. Uses spe¬ 
cially spooled Dufaycolor film and new 
35iiim Arguspan film. 

F-R “Special” Adjustable Roll Film 
Tank (11.85; double flange, 50 cents 
extra): Made of Bakelite, with stainless 
_ . steel parts. Adjust¬ 
able to all popular 
sizes roll film from 
complete 36-expoBure 
35mra roll up to and 
including 116. Film 
may be loaded into 
reel from either inaide or outside (or both 
when loading more than one roll). Because 
of inside loading feature, films may be de¬ 
veloped in rapid succession irrespective of 
how wet reel may be. Only eight ounces of 
solution necessary for 35mm toll; total ca¬ 
pacity of tank 16 ounces for largest size 
film. Revolving light trap stops light from 
entering funnel and aids qui^ filling and 
distribution of solution over film. F-R pat¬ 
ented check stop prevents film unrolling 
during agitation. Doable flange permits de¬ 
veloping two full length rollt of 35mm. 
Knurled agitating ring built onto reel; per¬ 
mits thermometer to be used during develop- . 
ment and agitation, ' i 
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Amateur Photographers 

New Ways in Photocraphy, by 
Jacob Detchin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photonaphy, 
discussing such things as tri» pho¬ 
tography, photomurals, retouching, 
infra-red, and a number of other sub¬ 
divisions that will not be found else¬ 
where in ns clear and concise a man¬ 
ner. $2,85. 

So You Want to Take Better Pic- 
TURES, by A. P. Peck. A friendly, face- 
to-face chat u>uh the camera owner 
who has his developing and printing 
done at the photo shops, yet wants to 
know enough about his camera and its 
uses to enable him intelligently to 
utilize it to best advantage. Over 200 
pages, dozens of illustrations. $2.10. 

Universal Photo Almanac and Mar¬ 
ket Glide. How, when and what to 
photograph in order to make money 
with your camera; where to sell dif¬ 
ferent types of prints. $1.00. 

Amateur Film Making, by George H. 
Sewell, A.R.P.S. Useful to the begin¬ 
ner as well as the expert movie maker. 
Tells about films, cameras, exposure, 
film editing, story telling with the 
camera, and so on. Illustrated, |i.60. 

Champlin on Fine Crain, by Harry 
Champlm, A complete hand-book on 
the entire subject of fine grain, in¬ 
cluding formulas and how to com¬ 
pound and use them. $1.85. 

Photographic Hints and Gadgets, 
by Fraprie and Jordan. How to make 
ail kinds of photographic accessories; 
from film clips to cameras to light¬ 
ing equipment, and so on; 250 articles 
and nearly 500 illustrations. $3 j60. 

Portrait Photography, by H. Wil- 
hams. Fundamental principles of 
composition and lighting, paving the 
way to satisfactory results in this 
particular branch of photography. 
$4J5. 

Photographic Enlarging, by Frank- 
•* lin I. Jordon, F. R. P. S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, many of them salon- 
winners, show the value of eorrect 
technique. $3j60. 


Prices Quoted Include Postagh 
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JACOB DESCHIN, conductor of our ‘‘Camera Angles" department, will 
answer in these columns questions of general interest to amateur photog¬ 
raphers. If an answer is desired by mail, enclose a stamped, addressed 
envelope. Queries should be specific, but Mr. Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials.—-The Editor. 


Q, 1 have heard that the barks of 
negatives may be so treated as to 
permit tvorking on them in order to 
modify the image. Will you please ex¬ 
plain hovr this is done?—C. S. K. 

A. Prepare the following formula: 


Sandarac 18 grains 

Mastic . 4 grains 

Ether .200 minims 

Benzol. 80 to 100 minims 


This is spread evenly over the back of the 
negative. When dried, the resulting matte 
permits the application of charcoal or 
crayon for the purpose of intensifying de¬ 
tails or masses, adding clouds, and so on. 
Tlie fineness of the matte surface is deter¬ 
mined by the amount of benzol used, the 
greater the amount, the finer the surface 
obtained. 


Q, Mow long does it take for brown 
stains to appear on a print that has 
not had the hypo properly washed out 
of It?—F. L. D. 

A. No definite answer is possible, for it 
will depend on the amount of hypo left in 
the print and might take a few months, a 
few years, or longer. Of course, you know 
that various tests are available for determin¬ 
ing whether a print haa been washed free 
of hypo. 

Q. 1 have been trying to use my 
camera, which takes vest-pocket film, 
for copying the printed matter in 
books, magazines, and so on. Employ¬ 
ing Mazda (notPbotoflood) lUuniina- 
tion and the standard orthochrom- 
atic and panchromatic films in the 
standard fine grain developers has 
proved unsatisfactory, the enlarged 
prints being grayish and muddy from 
lack of contrast even when a hard 
iwper is used. Would you advise get¬ 
ting a SSmm camera so that I may use 
positive, process, and other films of a 
nontrasty nature? Or would a con¬ 
trast developer, such as D-ll, on film 
auehas Panatomic X prove sufficient¬ 
ly contrasty for crisp prlnU?—J. B. B. 

For best results, showing clean-cut 
reproductions of the printed mstter copied, 
positive filip wifl be the most satisfactory. 
Development in the contrast developer D-ll 
‘‘t fifi degrees for five minutes, should prove 
idesL 

hM 'pM been in your lighting, 


which IB probably satisfactory, provided it 
is evenly distributed over the surface to be 
copied, but in your choice of film. In this 
type of work not only do you have no need 
of the color sensitivity of orthochromatic 
and pancliromatic films, but this actually is 
a deterrent to satisfactory work. You might 
try the suggestion contained in the last sen¬ 
tence of your letter and see if the resulting 
contrast is sufficient (or your purposes, but 
positive roll film in a ,35mm. camera, or 
positive cut-film in a larger camera, will do 
the job in the most efficient way. 

Q. Infra-red film with filter calla for 
1/20 of a second at //3.5. I have a 
GocrzDagor//6.8Iena. What will the 
exposure bo for this lens at its widest 
opening?—M. S. 

A If the exposure you cite for f/3 5 
opening is correct, the exposure at f/6.8 
will be four times as long, or, in this in¬ 
stance, l/5th second. 

Q. 1 have the opportunity of pur¬ 
chasing an old model camera, with a 
Tessar //4.5 lens, which takes a six- 
exposure roll. The red window is in the 
middle center of the back. In examin¬ 
ing the camera I find that the back 
section of the lens has been removed. 
How good is this lens with the two 
front elements only? Could you tell 
me if the six-exposure roll is easy to 
buy? 1 have the idea of using the 120 
roll but I am not sure whether the 
numbers which indicate the expo¬ 
sures are marked all the way across 
the safety paper.—A. P. 

A. The lens cannot be used as it stands 
because the Tessar is of the so-called non- 
symmetrical type and therefore requires the 
use of all four elements which comprise the 
Tessar. The six-exposure roll is not now 
available in this country. By some experi¬ 
mentation, it is quite possible for you to 
work out a scheme whereby you could em¬ 
ploy the 120 or similar roll-film size. The 
number markings on the back of the safety 
paper now include three roves, the left for 
the 8-exposure style camera, the right for 
the 12-exposure camera and the center for 
so-called vest-pocket, 16-esposure cameras. 
For your particular camera, because the 
window is in the center, you will have to 
use the center row os the basis for working 
out your particular requirements. 



Victor Lights 

are going to Penguin Land 

with Byrd’s SNOW CRUISER 
Two VICTOR No. 320 Units have been 
selected for use in the Antarctic with the 
Snow Cruiser pictured above. The Compaq- 
ness of this VICTOR twin Unit, plus its 
exceptional, high cfiEiciency, made it the 
inevitable choice. 

This is the VICTOR 
Unit Selected .... 

VICTOR DeUchtbl* M«ck Twin, for 

“ ■ ~ -- ' Tipi Th« two 

oiort are IZ* 
-- Iroated In- 



$IIJ)0 at your dealers’. 
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Our Book Corner 


'¥'HE Book D«p»rtn>ant ot Sei- fBTBX book* on any subject. You 

-*■ entifloAmerloanisconducted, fHInl are Invited to use tbU service 
with the co-operation of the freely. Tell our Book Depart- 

Editors, to make avaUable for you a ment what kind of books you want 
compHdiensive botdt service. Each and you will be furnished with a list of 
month the Editors seleet and review in availaUe titles, including prices.When 
these columns new books in a wide inquiring about books, please be 
range of scientifie and technical fields, specifict remember that we can be of 
In addition, they are ready at all times the greatest help only when you tell 
to advise you regarding the best avail- us Just what you are looking for. 


ATOMS IN ACTION 
By George Russell Harrison 

A pplied physics is the scope of this 
. most readable volume by a professor of 
experimental physics and director of the 
research laboratory of physics at The Massa¬ 
chusetts Institute of Technology. Physics 
in agriculture; applications of the physics 
of sound; glass; electronics; radio; spectro¬ 
scopy (this chapter appeared as pre-publica¬ 
tion articles in the September and October 
numbers of Scientific American); physics 
in medicine, optics, television, music, air 
conditioning and aviation—these give the 
general scope. The treatment is the oppo¬ 
site of technical; your mother or sister could 
follow it easily to learn what these things 
are about—without being asked to learn too 
deeply. The author has a wide reputation 
as a facile expositor of applied science. 
(370 pages, by Shi inches, 19 illustra¬ 
tions.)—$3.60 postpaid.—if. C./. 

NEW PATHS IN PHOTOGRAPHY 
By Andreas Feininger 

“i^FF the beaten path” may be a trite 
U/ expression but it surely applies 
specifically to this newest book on creative 
photography. The author first discusses va¬ 
rious phases of photographic operation and 
processing, an understanding of which is 
necessary for an appreciation of the 47 full- 
page plates which follow. With this book 
as a guide, or as an inspirational source, 
the photographer will find the way open to 
unusual camera effects. (10% by 11% 
inches, IS pages of text, and 47 plates.)— 
$2.85 po8tpaid.-if. P. P. 


A successful engineer himself, with a nation¬ 
ally known corporation, the volume is built 
on his wide experience and observations. 
In content, it runs from a chapter; “Eco¬ 
nomics and the Engineer,” througn the 
whole range of engineering and industrial 
activities to a chapter entitled "The Engi¬ 
neer as a Citizen,” and a further note on 
“Economic Studies.” (463 pages, 6 by 9% 
inches.) —$4.10 postpaid.—f. D. M. 

OF ANTS AND MEN 
By Caryl P. Haskins, PhJ>. 

A STUDY of the life of ants, especially 
with regard to their similarities with 
another social animal—man. Not a light, 
popular work and probably best suited to 
readers having a little previous knowledge 
of ants. (244 pages, 6 by 9 inches, 15 il¬ 
lustrations )—$2ilS postpaid.—.d. G. /. 

THE BOOK OF INDOOR HOBBIES 
By Emanuele Sheri 

T errariums, window-box gardening, 
roof gardening, dish gardening, collect¬ 
ing cacti, aquariums, feathered pets, pottery 
making, leathercraft, plastics, pewtercraft, 
soap carving, chip carving, etching, and 
bookbinding—these are the indoor hobbies 
dealt with, chapter by chapter, in this book, 
about which one terranum-aquarium-gar- 
dening hobbyist close to this reviewer says 
the treatment is practical and obviously pre¬ 
pared by an author who writes from his own 
experience. It makes a big difference in a 
book whether this is the case. (430 pages, 
6 by 9 inches, 196 illustrations.)-^.10 
postpaid.—if. G, /. 


APPLIED ECONOMICS FOR 

ENGINEERS 

By Bernard Lester 

E xecutives in industry have re¬ 
peatedly pointed out that the techni¬ 
cal graduate is handicapped by a lack of 
training in the practical principles of eco¬ 
nomics. The author of this book believes 
that the economic theories now prescribed 
for students are not applicable to present 
conditions in a practic^ way; hence this 
volume. In it, Mr. Lester has attempted 
to give (successfully, we believe) the sort 
of discussion which would quickly acquaint 
the technical man with the principal prob¬ 
lems and human relations he should know 
if he is to conduct a business successfully. 


MAN AGAINST MICROBE 
By Joseph IP. Bigger, MJ). 

r ' would be difficult to write a more 
lucid, more direotly revealing, popular 
yet scientific, account of the rudiments of 
bacteriology than this book which this re¬ 
viewer read from beginning to end as a 
pleasure and not as a task. It tells what 
microbes are, how they are cuhured, identi¬ 
fied (just enpugh insist into the intricacies 
to show the reader what it is that the 
mysterious bacteriobgist does, without bog¬ 
ging him down with details); also what 
microbes do and the main points about im¬ 
munology—toxins, antitoxins and so on 
(again just enough to satisfy the reader 
who wishes a clear elmentary understand¬ 


ing without trying to beatme a baetariolugisl 
or immunobgist). It also tdls 
story of man's conquest of mienlMW, awl 
it winds up with a lengthy diseussiaa of 
practical applieatbns of baeterhfiogy in 
eveiyday life. A meaty work. <3M iwgas, 
5 by 7% inches, 35 illiUtt^as.)HftfiO 
postpaid.— A. G. J. 

THE STORY OF SURGERY 
By Harvey Graham 

U NDER the pseudonym of Harvey 
GrSham, a prominent British jdiyrielan 
has written this story of the long evolution 
of the art of surgery from early ttees to our 
own days. Almost throughout, the reader 
will shake his head and marvel at what men 
once thought was beneficial. The scope is 
best suggested by some of the chapter 
heads: Greek and Roman surgery; surgical 
renaissance; the black death; barber sur¬ 
geons and chirurgeons; owpses, curiosities 
and quacks; a one-man revolution; sur¬ 
geons become gentlemen; the quaoln and 
the brothers; John Hunter; stnigido for 
corpses; death of pain; Lister; after Deter; 
today and tomorrow. The author knows 
how to tell good readable, absorbing narra¬ 
tive; a live book. (425 pages, 6 by 9 inches, 
23 illustrations )—$3.85 postpaid.—if. C./. 

WONDER PLANTS AND PLANT 

WONDERS 

By A. Hyatt VerrOt 

O DDITIES of the plant world—plant 
giants, intelligent plants, plants that 
sail seas, magic plants, plants with strange 
uses, plants that grow while you wait, and 
to on—is the central idea of this fascinat¬ 
ing book by a world traveler who has 
brought together within two covers prac¬ 
tically all the legitimate wonderlore of 
pUnts. Many sdentists are likely to balk 
at the chapter on intelligent plants, particu¬ 
larly the account of the tamed, pet, sensitive 
plant that apparently knew the author and 
trusted him so completely that it did not 
bother to close its leaves in the usual de¬ 
fense—a "one-man” pbnt. (296 pages, 5% 
by 8 inches, 71 illustrations.)—#3.10 post¬ 
paid.— A. G. /. 

SIMPLMED HOUSEHOLD 

MECHANICS 

By A. Frederick Collins 

S OMETHING more than the usual "how 
to fix a leaky roor book for the houso 
bold mechanic has been turned out by this 
prolific writer of books for the handy man. 
.,In this latest of his products, he presenu 
' simplified explanatiotts of how the msehani- 
eal and electrical equipment of the average 
home is made, how it works, and somathing 
of bow it is kept in operation. It eiuhlss 
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elements of ordnance 

Prepartd under the direction of Lt. Col. 
Thomas J. Hayes 

I T would bo impoMiUe to give an adequate 
idea of the acope of this volume in thit 
limited apace. It ia auffident to state that 
the volume ia a textbook for the use of cadets 
of the United States Military Academy and 
that it covers completely the questions of 
all ordnance manufacture from the smelting 
and refining of metals, construction of guns, 
the chemistry of explosives used, the types 
and uses of artillery, to the mathematics 
of ballistics. Projectiles, (uses, bombs, 
grenades, rifles, automatic and semi-auto¬ 
matic weapons, armor, tanks, and combat 
vehicles are also discussed. (715 pages, 6 by 
9% inches, numerous illustrations.)—46AO 
postpaid.— F, D. U. 


saENTlSTS ARE HUMAN 
By David Lindsay Watson 

E ven the scientist himself finds it dif¬ 
ficult to think straight—logically, un¬ 
emotionally—and this book is a fundamen¬ 
tal critique of modem science, though it 
makes considerable demand on the reader’s 
background. (249 pages, S by 7 3/4 inches.) 
—f2A5 postpaid.—if. G. L 


INDUSTRIAL SOLVENTS 
By Ibert Melian 

I T would be difficult to over-estimate the 
importance of solvents as there is hardly 
an industry in which they are not used to 
some extent. This comprehensive volume 
starts with theories of solution, discusses all 
the aspects of industrial solvents, and ends 
with a chapter on graphical expression 
and interpretation. (480 pages, 6 by 9 
inches, illustrated, 267 graphs, 126 tables of 
properties.)— 411.10 postpaid.—L. R. P. 

THE SOfHAL FUNCmON OF SQENCE 
By J. D. Bemd, University of London 

A n examination, detailed and thought- 
u provoking, of the unfortunate fact re¬ 
cently becoming more and more evident that 
science can be used not alone for man's 
good but destructively, as in war, and waste- 
iuUy, as in inefficient institutions and 
methods of research; with recommendations 
regarding what could be done about it. 
(482 pages, 5^ by Wk inches.) -43.60 post- 
paidc-vd. C. I. 


THE UVINC THOUGHTS OF DARWIN 


_i fijt mm Huxley. MA.. DScn 

F. JL S., assisted by James Fisher, BA. 

'PIARWIN'S own writings make slow, 
difficult xenffing. The authors have 
thetefon bMIt «ls amaU book of carefully 


B them, and tied them 
togethar running pertinent comment. 
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A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 


N OW that the amateur telescope making 
hobby has thrived for a dozen years 
since this magazine gave it wide scope, 
there are numerous amateurs who can do 
work of professional grade—sometimes even 
better, since the amateur, unlike the pro¬ 
fessional, can afford to put an unlimited 



amount of time on an optical surface until 
it 18 as nearly perfect as any optical surface 
can he made. In a few communities such 
amateurs or groups of amateurs have con¬ 
cluded or are concluding arrangements with 
local educational institutions—high schools, 
colleges, universities—to make and install 
telescopes for their mutual advantage. For 
example, the educational institution con- 
trihutes the materials, also a permanent 
site for the ohservatory. The amateurs put 
in the skill and the elbow grease. The fin¬ 
ished observatory is then available to both 
(often, also, to local townsmen). 

The 12" reflecting telescope shown in 
Figure 1 was made by an amateur, J. M. 
Holcomb, 40 Clarke St., Burlington, Vt., 
lor St. Michaels College in Burlington's 
suburb, Winooski. Asked to describe it, 
Holcomb states' 


“The mounting is compact and rigid, 
operates smoothly, and is convenient to use. 
The setting circles are divided to half de¬ 
grees and are illuminated. The driving 
clock (Figure 2) is run by a synchronous 
motor and is adjusted to sidereal time. The 
mounting is also provided with slow motion 
controls, that in dechnation being manual, 
that in right ascension motor driven. 

“The building (Figure 3) consists of a 
12' by 26' classroom on ground level and 
a wooden-framed, metal-sheathed dome 12' 
in diameter, 9' high, above. The telescope 
rests on a ten-ton reinforced concrete pier 
entirely free from the building, in order 
that no vibrations may be transmitted to the 
telescope 

“1 believe the unit can be termed an ama¬ 
teur job, despite the fact that I did not ac¬ 
tually lay the bricks, mix the concrete, or 
pour the iron castings for the mounting. I 
did design it all, also made the patterns, 
supervised the masonry, and did the rest 
of the construction. 

“The mounting contains a temporary 8" 
mirror made by Father A. Rivard, S.S.E., 
of St. Michaels College, but a 12" mirror is 
being made.” 

The tugged proportioiu of Hoteomb’s 
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mounting design are worth close study. 
This telescope will not shiver, as many do, 
when a fly alights on it. A telescope mag¬ 
nifies its own vibrations just in the measure 
that It magnifies the stars, hence vibrations 
that remain wholly invisible to the direct 
look cause the stars to dance wildly to the 
look through the telescope. This is why 
ordinary criteria for rigidity in machines, 
supports, and so on, are much too weak for 
telescope mounting design. A telescope 
should be theoretically about as rigid and 
rugged as a cubic yard of cost iron. Hol¬ 
comb’s is. 

F ifth in a long line of eight Newton¬ 
ians ranging from 4" to 12V^", and 
from f/S to f/lO, and built over a period of 
four years, is shown in Figure 4, with its 
maker and owner, John J. Stoy, 450 Hurt 
Building, Atlanta, Ga. In his letter Stoy 
styles himself “Director of the Smoky Hol¬ 
low Freshair Observatory.” The telescope 
is a 12V^" of //8, and the total weight of 
telescope and pier is 3350 pounds. The de¬ 
sign IS conventional but unusually clean. 
“The polar axis counterweight,” Stoy writes, 
“is open to argument as to necessity, but it 
brings the center of mass to the center of 
the pier.” This last idea seems excellent, 
and in keeping with principles of mounting 
design staled by Porter in the treatise “Ama¬ 
teur Telescope Making,” fourth edition. 



Qose inspection of the figure will reveal 
a very smooth, clean declination axis cast¬ 
ing and union for tube attachment. These 
were cast in iron, from patterns made and 
donated by Fred Ferson, Biloxi, Miss., 
author of the chapter on molding and cast-'’’ 
ing, in “ATMA,” and a friend of Stoy’s. 
The upper end of the tube rotates. The tube 
is ventilated through an oversized cell with 
9-point suspension. 

How well your scribe recalls the day when 
Stoy received and began working the 12^" 
Pyrez disk for this telescope, which, it 
seems, was just a bit bubbly I Daily there¬ 
after the mails brought generous samples 
of the most competent old-fashioned south¬ 
ern cussin’, but finally Stoy learned to de¬ 
feat the bubbles and the profanity imper^ 
ceptibly dwindled until, at last, he actually 
came around almost to loving Pyrex. Even 
now, however, you must smile when you 
say “bubbles” within his hearing. (It is 
impossible to cast Pyrex disks witlmut some 
bubbles— can't get h hot enough and fluid 


enough, because of its high melting point, 
for all the bubbles to rise—but the makers 
throw out the poorer disks.) Stoy also refig¬ 
ured his mirror twice after most workers 
would have called it a day—^we suspect 
merely in order to demonstrate to that — 

-hunk of glass that he, and not it, was 

boss. And then, beconung finaUy softened 
and sentimental, he named the telescope 
“Bessie.” 


rriHE following communication is from 
X James G. Baker, of the Harvard College 
Observatory: 

“In reading through the very interesting 
article by Hendrix and Christie in the 
August Scientific American the present 
writer has noticed some incompleteness that 
might cause ambitious amateurs a bit of 
grief. All the various types presented by the 
authors are certainly workable, but caution 
must be exercised in order that cameras 
constructed should not exceed in aperture 
that which is justifiable theoretically. 

“The thick mirror type discussed (Figure 
3, IX in the August article) is optically in¬ 
ferior to both the ordinary and the solid 
kinds of Schmidt camera, although still 
quite a good camera in itself. The authors 
have (ailed to point out that the position 
of the apparent center on the axis depends 
upon the angle tliat the incoming rays 
make with the optical axis, and that this 
type of camera does not possess the sym¬ 
metry of the Schmidt arrangement. Just as 
in the case of the usual Schnrudt the third 
order errors are zero, which fact insures 
good performance, but, optically speak¬ 
ing, the thick mirror is not aplanatic beyond 
the third order, whereas the Schmidt is 
aplanatic to all orders of accuracy. The 
practical effect of this lack of perfection 
is to limit the speed and usable field of the 
camera, as compared with the Schmidt in 
glass. By a suitable deformation of spheri¬ 
cal mirror and intermediate refracting sur¬ 
face, one can obtain nearly Schmidt per¬ 
formance, but the required optical work is 
more involved. The Zeiss company has re¬ 
cently produced a thick mirror system in¬ 
volving only spherical surfaces that has a flat 
field. The authors of the August article 
have neglMted to point out that, as in the 
case of the usual Schmidt, the thick mirror 
type has a curved focal surface, spherical 
and concentric with the spherical mirror 
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Figure 4: Stay and his “Bessie" 


face and should be made so. The authors 
state on page 119 that the speed of an 
1/0.66 camera can be obtained with the 
field and correction plate curvature of an 
//] of the usual kind, but this is not correcX. 
The depth of the correcting surface is ex¬ 
actly n times deeper, zone for zone, than 
for the usual .Schmidt of the same physical 
sue, and the usable field about n rimes 
larger, angularly, in the case of the solid 
Schmidt, and about the same in the case 
of the thick mirror system, all compared 
with the usual Schmidt. The letter n used 
above stands for the index of refraction of 
the glass of the thick mirror. The index of 
refraction that appears in the denominator 
of the expressions for the correcting surface 
will be that for the glass of the correcting 
plate, in the above thick mirror system. 

‘The performance of the Schmidt in glass 
IS truly remarkable. The solid glass com- 
binalum was discovered independently and 
was investigated through its fifth order 
image errors in May, 1938, by the present 
writer, and discussed at the October, 1938, 
meeting of the Optical Society of America. 
The solid Schmidt, 1 have heard indirectly 
from Bergedorf fBergedorf Observatory, in 
Germany, where Schmidt worked.—Ed ] 
workers, was contemplated by Schmidt him¬ 
self, some years ago. Sinclair Smith seems 
to have been the successor to Schmidt in 
coming upon the solid Schmidt, but the pub¬ 
lication was delayed by his untimely death 
in May, 1938. The Bergedorf workers un¬ 
fortunately concluded that the thick mirror 
type constitutes the only practical way of 
getting to the focal surface, as Hendrix 
did also in the early stages of his work. Hen¬ 
drix, however, has now provided an in¬ 
genious solution in the form of the folded 
>ype. An off-axis type provides another. 

“Let us compare the solid Schmidt with 
the ordinary Schmidt of the same physic.al 
size, that is, with the same aperture and 
radius of the mirror surface. The focal 
length is 1/n that of the usual Schmidt, the 
speed n’ greater, the depth of the correcting 
surface n timea deeper, the size of the chro¬ 
matic aberration disk n times smaller at 
each wavelength, and the curvature of the 
field the same. ITie third order astigmatism, 
rc-iniroducod by the central hump in the 
correcting plate, is slightly smaller than 
that for the usu^ Schmidt, and for both is 
numerically of the fifth order. The first 
error of importance fn either the *olid or 
the ordinary Sdimidt is the variation of 
spherical abemdon with angle. This de¬ 
fect la tevarol times smaller for the solid 
Sobmidt thi^far die aaaad kind. The 
vaiiatiOM nf l^d order defects with color 


TINSLEY LABORATORIES 

Supplies for the Amateur Telescope Maker 

Plate and Pyrex Kits; Ramsden, Htvgenian, Orthoscopic, and Solid Oculars; 
Rack and Pinion Eyepiece Holders; Prism or Diagonal Spider Systems; Rough 
Cast Mirrors, Cells and Mountings; Silvering and Alnminizing. 

Send 6 cents for large illustrated catalog 

Astronomical Telescopes and Equipment 

Portable and fixed instmments for private and professional observatories, both 
reflecting and refracting. Finished mirrors, lenses and mountings. 

fTrite for complete specifications and prices 
2038 ASHBY AVENUE BERKELEY, CALIFORNU 


REFLECTING TELESCOPES 


RICHEST FIELD EYEPIECE 1.14» efl, .92" field, |6JiO. 


VERY SPECIAL. All-inclusive telescope kits. Proper 
glaaa, clean abraalvea In tin boxea, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI¬ 
AGONAL, complete instructiona. 4"—$4 00, 6"—$6.00. 
Without Eyepiece and diagonal, 4"—$3.00, 6"—$6.00. 

I Free test of your mirror. Write for caulogne of supplies. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 
John M. Pierce • 11 Harvard St ♦ Springfield, Vermont 


BUILDER’S LEVEL , 


Surface Hardened 

ALUMINIZED 


C. C. YOUNG 
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70 1(1 Equatorial Mounting $35 00 
GooS Quality EytpiMii $3 00 lath 
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ALUMllflZlNG Chrominizing I 


r— glJO 0''-^I.30 lO'—»3.( 

Othar Slxea Proportloastaly Fricad 
1USBOB8 TESTED EBSE OF CHABOB 

ULUfBH BTSnSCM 


re unltormly aupeiior In reflectivity and Im- 
rove the performance of telescope mirrors, 
rlsmi, diagonals, camera mirrors, range 
iider mirrors and other optical front surface 


world. Have your mirrors coated with the beM. 
Prlcet: 4”—$I 75, *'’—$2 50. 8"—$S 50. lO*— 
$5 00 and ItH”—$8.00. Up to 86" on request. 


KITS OUR SPECIALTY 


4" kit f 2.95 

6* kit 3.75 

8' kit 6.75 

KT kit 9.95 

12" kit 14.75 


Pyrex f 4J5 
Pyrex 5J0 
Pyrex 8.50 
Pyrex 13.95 
Pyrex 24j00 


WORTH gs.00. SPBOAL PRICB g4M> 
MIRRORS ALL SIZES MADE TO ORDBR 
PRISMS—EVCPieOCt—A OOEStORIES 
rnXE eslehp TelwMaM. Mtermru. aieeeulart. 


I|M. aULnN, 141$ Leivfelle* Are., Hew Yeah, N. Y. 
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MICROSCOPES 

HANDY • PRECISE 

Variou* modab 
magnify 

ISx to 1410x 

$ 7.50 



( For all 
of research 
work, at home, 
j the labora- 
>ry and afield. 

I Will serve the 
ineer, medica 
I, chemist, bio* 

I logist, botanist, etc. 

Scientific instru- 
ivith excellent 

I optical system. 

Electric lamp attach- 
nent can be supplied 
For dtlaited infortnation oddrtu 
Dept. S.A. 11 

I €.P.CIo 6 nRaMiicMO|itieaiCo. 

' 817 EAST BAM STREET MEW YORK 


I BUILD YOUR OWI REFLECTING TELESCOPE 

kMlate and copy jtJnstraetioM “piIm 
T ork Send for free 


NIIO A TElfSCOK 

For MQUtOBS w PARABOUZINO 

I F. L FRA 2 aNE Vf.a.niA’'" 


BUOD A PRISMATIC REFRACmiG TILESCOPE 

We will sell you raw glass and rough 

or finished prisms-' '- —■ - 

castings or hnlshec 
Write for free literature and prices. Blue Prints 
and Instructions Furnished. 

Also, Parabolised Pyrez Minors. 
ROBERT R. CARTER 

am Spaulding Are. _Secteler, ColU 


New U. S. t 


m cost B90.00 eu—____ 

. .sr 2V*“ dismeter X 27" F. L. scbramstk 
objectives. Msks R.F. type of leleecopes. 
Price B1J.OO each. 

FEARLESS CAMERA CO. 
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the other way and put hia energiea into 
refinement may be worth considering. It 
is a 4” made by L. J. Ashby, 437 Stone St., 
Kalamazoo, Mich., and by Mra. Ashby, and 
IS equal in both design and finish to profes¬ 
sional work. Both, we say, since we have 
seen a few telescopes with very exquisite 
or even over-elaborated finish but poor de¬ 
sign. Ashby, who has been a telescope 
maker for several years, writes: 

“There are a few who want a really porta¬ 
ble instrument—one which does not require 
several strong backs and a truck to handle 
and transport. My wife cannot oonveniently 
carry around even a 6", hence this 4“ New¬ 
tonian which carries easily in the family 
car and can be handled by a woman. Some 
details are; Mirror made by Mrs. Ashby, 
with much oral but no manual aaaistance on 
my part. No scratches. Tripod, wood. Set¬ 
ting circles, graduated 5 minutes and 2*. 
Slow motions in both directions—^in RA. 
by flexible shaft. Tube, aluminum, cork 


TELESCOPTICS 

{Continued fnm preceding poge) 

are all zero with exception of spherical 
aberration, oa in the case of the usual 
Schmidt. The front aurface of the solid 
Schmidt behaves as n single prism face, so 
that, for large fidd angles, a star photo¬ 
graphs as a very short spectrum. This defect 
is of no importance in spectroacopy, for 
which such a glass camera ia moat useful. 
The Harvard Observatory has under con¬ 
struction a solid off-axia Shmidt, for which 
the focal ratio has been pushed to the ex¬ 
treme of //OJO. The focal length is ISmrn, 
and the Usable field 3mm lineaily, or about 
U degrees. The field is still larger for re¬ 
duced aperture. 

“A v^Srion of the Sdimfih in |dua is 
offered by oouyerting the spherical mirror, 


Rack and pinion fbetMoc. atnd Mm- 

|waa to qniokly alining polar Fii^, 

diagonal type, 7X, S* field. Fpeptoea. 1", 

H*. <after Cla^k^ in ‘ATMA.'). Field 

of view with 1“ eyepiece, IH*. Tube wt.. 



11’A Ihs., mount and counterweight, 27 lbs. 
Cost, $35. Time, 210 hours. 

“This little telescope resolves components 
of Epsilon Lyrae with eyepiece. Pi 
Aquilae with 

After all, no beginner on his maiden teles¬ 
cope should attempt so fine a job as the 
Ashbys’ but should aim to equal iu design 
for rigidity, especially at two vital places: 
on the dedination axis near the tube, where 
a large cross-section ia here seen, and in 
the plate between this axis and the tube, 
which It here amply thick. 

A little telescope, but built like a watch. 

A nother TN (which stands for Teles- 
. cope Gnut, socially correct designa¬ 
tion for leletcope makers,) who, after mak¬ 
ing the beginner’s 6", did not scorn to drop 
to a 4” bmuse of its portability, it G. F. 
Hofferberth, R. F. D. 3, Dayton, Ohio, a 
telescope maker of long stan^ng and now 
owner of a 12“ Casaegrainian. It has a tube 
of copper sheet which was rolled, the edges 
scarfed and silver-soldered, llie finish 
("engiiie finish”) was done on a drill press 
with a rubber grommet, oil and emery. Hof- 
ferberih made the pattens and did the 
machining for the polar axis support and 
bearing and for the well-proportioned fork, 
but the very beginner^he absolute tyro- 
need not worry about such refinements as 
the latter, since easier methods are available. 


into a spherical lent surface, with a emre- 
aponding change in the depth of the correct¬ 
ing snrface. Because of the amall power of 
a lens surface of the same radius as a mirror 
surface, as compared with that mbior, the 
aperture-ratio of this type camera ia limited 
to //lA or slower. It ia, aevnthelesa, a true 
Schmidt camera. Hie focal aitifan k spheri¬ 
cal and eonoentrie with tto kms aurface. 

“In the-article by Huodrix asd Christie, 
even for die folded type, they^ anentkn a 
plane focal surface, and coma it amunc 
seven plane aurfaees to bo made. This is 
inaaouraie, to the focal anrfaee, aa in the 
ufualaSchtodt, k apheiiosl atu) coneentric 
with the mirnH, and ahmdd be made *>. 

“la the dlseosaioa of ibe IFtfdx 
wbkb baa a fiat field, tbe tatoto <Me that 
their J/1 was uBMitklmaott; Ibtom^ 
higber ordar abemttok. ^ ^ •>*"- 
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gathor^tw eonqilflto rntf- Tb« Wright tfpe, 
in add^^ to lavinc dodbk the olinmuitic 
trouble of the Schmidt of the ume focal 
length and apertive. haa aatigmatism of 
the third order, that aeriously limiti the 
field at hl|d> aperturei. Aa the authors state, 
cameras of //3 and //4 are satisfactory for 
limited fidda, hut then there is no ne^ to 
make one in glass. For speetrographic pur¬ 
poses, the Wri^t type, called spedfically 
the “^ort” type to disdngulsh it aa one of a 
family presented by Wright, also has a 
curved ^d, and on that surface third order 
astigmatism along the spectrum is aero. 

“The present writer would like to caution 
the amateur, who is contemplating a very 
fast camera, to compute his correcting sur¬ 
face from the more accurate formulas given 
by Wright in *ATMA,’ and to try contacting 
some person who has made a Schmidt to 
check the computation. If the amateur 
makes a aolid Shmidt, he ihould uee the 
ordinary formulas for a correcting surface, 
but with a factor of n, the index of refrac¬ 
tion, throughout, so thst the correcting piste 
is n limes deeper, none for eone, thsn is the 
case for the usual Schmidt. Moreover, the 
position of the focal aurface must be care¬ 
fully computed. 

“Hendrix and Christie mention that the 
easiest form of correcting plate to make is 
one for which center and edge are at the 
same height; that certainly must be correct 
from their wealth of experience and prac¬ 
tice, but I would like to point out that the 
departure from the nearest sphere (one 
through center and edge) is nearly inde¬ 
pendent of their parameter k and, therefore, 
that the amount of aspherioal figuring Is 
likewise nearly independent of k. 

‘*The above is in friendly cnticism, with 
an eye toward aid to the amateur, and in no 
way should detract from the excellence and 
usefulness of the article as a whole.” 

In his letter of transmittal, Baker states 
that he hoe the entire set of quantitative 
formulas that bear on the Hendrix and 
Christie designs and will be willing to co¬ 
operate with any amateur desiring infor¬ 
mation, who is really serious about making 
some of these telescopes. In each case, he 
states, the many factors should be carefully 
balanced before the maker starts pre¬ 
cipitously on a part not justifiable theo¬ 
retically. He will give information to any¬ 
one wiping to know about the performance 
»f a Schmidt of given specificatiana, or will 
recommend specifications to fit a given need. 
He has also designed a family of flat-field 
cameras, equivalent in performance to the 
Schmidt camera, which he described before 
the Amerioan Astronomical Society lost sum¬ 
mer. 

Priority on (1) the fact that the correct¬ 
ing lens of a Schmidt should be made larger 
than needed and masked out, to facilitate 
'he work, (2) the use of a liquid on the 
correcting lens while it is ground to shape, 
also uae of a pattern of straight lines at the 
plate holder, and (3) the interpretation of 
>he zones by the method just described, all 
described in the Hendrix and Christie 
article of lost August, is claimed by Arthur 
fie Vany, 727 ^Ivon Court, Davenport, 
Iowa. In letlqta oSeKd this department for 
publication ago, De Vany described 
these mptbods. Ovring to your scribe’s pro- 
crastinatkm to puWsbiug them they were 
oflered to Bbpuntr A$tnnomy, whicii pub¬ 
lished tbeitt'* yew w so ago, and h Is now 
desired to msA^ the mottor ip order os 
fsr totoim^ amends. 
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TRADE MARKS 

AND 

UNFAIR 

COMPETITION 

By ORSON D. MUNN 

A Trade Mark is an intan¬ 
gible asset of a business, yet 
its actual value may grow so 
large that it becomes the very 
foundation on which depends 
the whole structure of the 
business. Because of this fact, 
every business man should 
have available such informa¬ 
tion on trade marks as will 
enable him to judge with a 
fair degree of accuracy the 
desirability of any mark 
which he may be consider¬ 
ing. 

Here, in one handy vol¬ 
ume, written in non-legal 
terms, is a simple yet com¬ 
prehensive interpretation of 
the Federal statutes and the 
body of common law relat¬ 
ing to trade marks and un¬ 
fair competition. 

Price 91.00 pottpaU 
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(The EJUor kUI appreciate it If 
you uitl mention Seientifie Amer¬ 
ican when writing for any of 
(he publicatioju listed helowj 


Men Wanted, by Paul Garrett, is a 20-pase 
illustrated pamphlet written by the 
Director of Public Relations of General 
Motors Corporation. It is essentially a plea, 
addressed to thinking people, for restora¬ 
tion of individual initiative—and its sub¬ 
sequent reward—as a means of substituting 
the cry of “Men Wanted" for that of “Jobs 
Wanted.” General Motors Corporation, 
Broadway at S7tk Street, New York City .— 
Gratis. 


Riibber Industry of the United States 
covers 100 years of the rubber industry 
in the United States and presents the larg¬ 
est list of rubber products ever published. 
It includes a brief history of rubber, the 
discovery of vulcanization, something of 
the life of Charles Goodyear, and statistical 
details of the rubber manufacturing industry 
in the United States. Superintendent of 
Documents, Government Printing Office, 
Washington, D. C.—10 cents (coin). 


Small Appliances is a 32-page pocket-size 
booklet that describes and illustrates 
gas-operated equipment suitable for schools, 
laboratories, home work shops, and so on. 
It also contains a number of conversion 
charts which will be helpful to anyone con¬ 
sidering the use of gas for any industrial 
or shop purpose. American Goa Furnace 
Company, Elisabeth, New Jersey. — Gratis. 


Adventures in Conversation is a 24-page 
illustrated booklet that deals with the 
art of conversation and the stimulating 
effect which it can have on every-day life. 
A good conversationalist can turn a dull 
subject into one that sparkles, can talk in¬ 
terestingly with conviction, can develop a 
personality which otherwise might be 
warped. The pathway to developing the 
art of conversation is found in this booklet. 
Conversation Institute, 3601 Michigan 
Boulevard, Chicago, Illinois. — Gratis. 


Chemicals by Glyco is a comprehensive 
catalog of specialty chemicals including 
emulsifying agents, glycol and glyceryl 
esters, synthetic waxes, synthetic resins, 
plasticizers and flexibilizers. Included are 
a group of formulas and useful tables as 
well as a complete index of materials classi¬ 
fied according to industry. Glyco Products 
Company, Incorporated, idS Lafayette 
Street, New York, New York.—Gratis. 


Better Outunes for Your Home Movies 
is a 15-page booklet describing the Ef- 
fectograph and its various ,utea in getting 
special effects in amateur movie-making. 
Besbee Products Corp., Trenton, New Jer¬ 
sey. — Gratis. 


This Problem or Food, by Jennie I. Rowa- 
tree, is a 32-page illustrated pamphlet 
which ^scussea the basic principles of diet 
with comparisons of dietetie habits of 
Americana and other peoples. It shows 


particularly the eileot on ,niitilt|af ifi 
cflicienoies in diet choice. An e^wiifwg 
conclurion drawn from this booklet is ihat 
“a good diet does not mean eating dilngs 
we don’t like.” The Public A§tdrs ComiM'i- 
tee, 30 Rockefeller Plata, New York, New 
York.—10 cents. 


Progress Through Co-operation, by Ed¬ 
ward R. Weidlein, is a four-page folder 
that outhnes briefly yet succinctly the his¬ 
tory and development of laminated safety 
glass. It tells also of the coordinated indus¬ 
trial effort which has made possible the 
high-quality safety glasa of today. Mellon 
Institute, Pittsburgh, Pennsylvania, — Gratis, 


Multistory or Single Story—Which? 

is an eight-page illustrated pamphlet 
which gives a graphic comparison of rela¬ 
tive building and operating coats in single 
story and multistory industrial buildings. 
Because of the wide-spread intereit in air- 
conditiomng and other controls for indus¬ 
trial plants, this booklet devotes special 
consideration to the adaptability of varioua 
buildings to such installations. The Austin 
Company, Cleveland, Ohio. — Gratis. 


Asphalt Pocket Reference for Highway 
Engineers, by Prevost Hubbard and 
Bernard E. Gray, is a 237-page illustrated 
book, cloth bound, which la essentially a 
pocket manual of practical and authentic 
information about asphalt. This malertal, 
properly applied, can be used for such 
diversified surfacing operations as on tennis 
courts, sidewalks, playgrounds, airports, 
bridge floors, and river revetments. The 
book includes standard material testa, de¬ 
scriptions of paving equipment, and sec¬ 
tions on nomenclature. It is prepared for 
the practical engineer. The Asphalt Insti¬ 
tute, 801 Second Avenue, New York, New 
York.—30 cents. 


SouNDMiROR ia a four-page folder which 
describea briefly a magnetic recording 
•yatem that has many industrial and educa¬ 
tional applications. This system operates 
by magnetically impreating a aound pattern 
on a steel tape, after which the aound can 
be reproduced any number of times. The 
pamphlet illustrates some of the meebaniam 
used. Acoustic Consultants, Incorporated, 
1270 Sixth Avenue, New York, New York. 


Progressive Paterson is a 16-page thor¬ 
oughly illustrated pamphlet designed to 
boost Paterson, New Jersey, as an indiistrial 
center. It tells the advantages which are 
' offered there, of the home life of industrial 
workers, and gives information of interest 
to plant managers regarding such matters 
at transportation, available power, and to 
on. The Industrial Commission, City RvU, 
Paterson, New Jersey,—Gratis. 


Eastman Photographic Papers la a 48- 
page booklet offering full infomurion on 
photographic papers, and dealing at length 
with their ph^graphio and phyrical char- 
aeteriatioi. A section on “Printing for 
Quality” it of particular value, and gives 
hripful raggeationa from the choice of pa^ 
to the finished print. A number of fpEmulas 
are included in the aection ob toniiq^ 
min Kodttk Company, N«o 

YprkL—lS eenis. 
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Patentf Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, Litt.B., L.L.B., ScD. 

N«w York Bar 
Bdltor, BeiontUU Amarloan 


Patent Changes 

T he change* made in the Patent Law 
during the last session of Congress 
were designed primarily to shorten the 
period between the completion of an inven¬ 
tion and the issuance of a patent covering 
the invention. The most important change 
in the law relates to the very important two- 
year period. Heretofore a patent applica¬ 
tion could be filed within two years of the 
first publication of an invention or within 
two years after an article embodying the 
invention was placed on sale or went into 
public use. Under the amendment to the 
law the period of two years is reduced to 
one year after August 5, 1940. 

Another amendment which is corollary 
to the above amendment and which goes 
into effect on the same date relate* to the 
practice of copying claims from issued 
patents for interference purposes. Hereto¬ 
fore a person claiming to be the inventor 
of certain subject matter covered by an 
issued patent could copy the claims of the 
issued patent within two years of the date 
thereof. This period ha* now been reduced 
to one year. 

Another important change, which be¬ 
came effective on October 5, 1939, relates to 
the aimplificatton of interference practice. 
An interference is a proceeding before the 
Patent Office between two or more claimants 
for patents on the same subject matter to 
determine which claimant is the prior in¬ 
ventor. Interference proceedings are neces¬ 
sarily involved and frequently consume a 
great deal of time through no fault of the 
Patent Office, with the result that the issu¬ 
ance of the patents involved is delayed. 
Prior to the change in the law, interference 
proceeding* were heard in the first instance 
by an Examiner of Interference. An appeal 
could be taken from his decision to the 
Board of Appeal* of the Patent Office and 
an appeal co^d be taken from the decision 
of the Board of Appeal* to the Court of 
Customs and Patent Appeals or in the alter¬ 
native a suit in equity could be filed to 
compel the issuance of a patent. The intm- 
mediate appeal to the Board of Appeals 
ha* now been eUmlnated and the interfer¬ 
ence is heard in the first instance by a board 
of three Examiner* of Interference rather 
than a aingle Elxaminw of Interferences. 

A foarth amfodmewt to the law empowm 
the, CoBunisaioner to require a responsive 
amradment to be filed In oonneotioa with 
pending patent applications in a shorter 
dme thw the six month* previoualy aHow^ 
by the low hut under no ciicumstanoe* in 
laaeBiw tUrty day*- 
A ^ amendment oboUahes so-called re- 
newrt i^^Beadan*. Heretofore upon the 
aBftWffliee of a patent application the appli¬ 


cant had six months within which to pay 
the final government fee. If he failed to 
pay the fee within that period the applica¬ 
tion became forfeited subject to being 
renewed in an additional six months period 
upon the payment of another government 
fee. The original intention of the renewal 
provision of the Patent Law was to permit 
a poor inventor who could not afford to 
pay the final government fee an additional 
period of time within which to obtain ihe 
necessary funds. However, it has frequently 
been charged that the renewal provision 
of the ttslute was utilized by wealthy com¬ 
panies and individuals to delay the issuance 
of a patent and thereby prolong the effec¬ 
tive period of the monopoly. The renewal 
provision has now been abolished and the 
Commissioner of Patents now has the discre¬ 
tion to receive the final government fee if 
paid within one year after the expiration of 
the SIX months period allowed for the pay¬ 
ment thereof. 

The sixth amendment to the patent law is 
intended to increase procedural efficiency 
and provide* for transferring Jurisdiction 
over the registration of copyrights on com¬ 
mercial prints and labdt from the Com¬ 
missioner of Patents to the Register of 
Copyrights. The provision* of this amend¬ 
ment become effective on July I, 1940. 


Aluminum 

F rom time to time rumor* have been 
circulated a* to the injurious effects 
resulting from the use of aluminum cook¬ 
ing utensils. It is interesting to note that 
the Federal Trade Commission has tsken 
cognizance of these rumors and has filed a 
complaint against the publisher of pamph¬ 
lets dealing with this subject, cWging 
that the representationa contained in the 
pamphlet deceive the public. 

The titles of the pamphlet* involved are 
“Poisona Formed by Aluminum Cooking 
Utensils" and “Are You Heading For The 
Last Round Up?" According to the Com¬ 
mission the pamphlets contained such atate- 
menta oa these—“A friend of mine, after 
having seventeen carbuncles, threw out his 
fancy aluminum ware. The carbunclei dit. 
appeared"; also “Another fed hit dog from 
OB aluminum dirii; the dog died from can- 
oer of the face.” 


Joint Ownership 

T he weakness inherent' in the joint 
ownership of a patent it illustrated 
hy a recent suit for patent infringement. 
The suit was brought by the co-ownera of 
a patent for a non-refilltble drum for lubri¬ 
cating oil against a prominent oil refining 
company. The Court found that one of 


the co-owner* of the patent had previoualy 
entered into a contract with the oil refining 
company wherein he had granted a license 
lo the company to use the invention covered 
by the patent. The usual rule of law applic* 
able in such cases is that a good and valid 
license may be granted hy one of the co¬ 
owners of a patent and thereafter the 
licensee is not liable to pay damages or 
profits for patent infringement to the other 
co-owner. 

In the case in question it was argued by 
the co.owners that a different situation ex* 
isted because oi a contract between the 
co-owners whereby each agreed not to dis¬ 
pose oi his share in the invention without 
the written conaent of the other. This agree¬ 
ment, It was contended, rendered it impos¬ 
sible for either of the co-owners to grant 
a license without the consent of the other. 
The Court concluded that while the agree¬ 
ment was no doubt binding between the 
parties it was not binding on the oil 
refining company in the absence of notice 
of the agreement. The Court found that as 
a matter of fact the oil refining company 
did not have such notice and that accord¬ 
ingly It was licensed to practice the inven¬ 
tion covered by the patent. 


Gold Medal 

T he Commissioner of Patent* has ruled 
that the word* “Gold Medal" are not 
descriptive of various items of merchandise 
or of their characteristics or qualities. 

This rule was banded down in connection 
with the application for the registration 
of the words “Eventually Gold Medal" as a 
trade mark for poultry, dog, and cat food 
The Examiner rejected the application on 
the grounds that the words “Gold Medal” 
were “descriptive of various items of mer¬ 
chandise that have competed successfully 
m expositions or contests and awarded gold 
medals,” 

An appeal was taken to the Commissioner 
of Patents who reversed the decision of the 
Examiner, holding that the words “Gold 
Medal” were merely suggestive of the char¬ 
acteristics of the merchandise and not de¬ 
scriptive thereof. 


Foreign Commerce 

T he Federal Trade Commission has re¬ 
cently shown an interest in unfair 
methods of competition in foreign com¬ 
merce. Thus, It has issued a cumplaiiit 
against an importing and exporting com¬ 
pany charging that the company had in¬ 
duced a Japanese manufacturer to misbrand 
Japanese-made optical lem^;* and falsely to 
mark them “Made in U. S. A.” The com¬ 
pany is also charged with procuring foreign 
business by “negotiating the export of 
such falsely branded products to Cuban 
importers.” 

The Commission alleges that purcliaaera 
in certain foreign countrie.«, including Cuba, 
have a preference for products made in the 
United States as distinguished from like 
products made in Japan, and that these 
countries grant reductions in import and 
custom duties on products made in and 
impetted from the United States. Under 
the circumstances the Commission charges 
that the company’s practices are unfair and 
react to the ptejuffioe of competUots and 
to the prejudice end injury of United Sutea 
manufacturera of optical lenses. 
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A true story of a man who found that 
self-confidence is not a matter 
of education or luck 


H e WAS GOOD in hw job No 
one denied that But he felt in¬ 
ferior to his associates Most of them 
were college men He envied them the 
mystcrioutthingcallcd' background " 

Today he happens to be one of the 
principals of the business. But more 
important, he has lost his inferiority 
complex Instead of envying his once 
better informed associates he is their 
equal. 

His case is by no means unusual He 
has learned the secret that the reading 
of great literature opens the gateway 
of the mind and offers a broader view 
of life This broader view inspires self- 
confidence In a word, it's culture. 

There are thousands of men today 
who lack the essential background so 
necessary for success in every field of 
life and who don't know where to 
turn for it The cold stone front of a 
public library suggests groping among 
thousands of books "What are the 
really great books?" you ask 

DR. ELIOrS FIVE'FOOT 
SHELF OF BOOKS 

THI MMVAM) ClASSICS 

The question has been wonderfully 
answered by America's greatest edu¬ 
cator, Dr Eliot, forty years president 
of Harvard. He made it a vital part of 


his great life work to assemble in one 
set the really wonhwhile writings 
These books place you on an equal 
footing with the best educated of your 
associates 

UBERAL EDUCATION AT 
YOUR FINBERTIPS 

'I'his supreme library of 418 immortal 
masterpieces is unified into a living, 
powerful educational force by the mar¬ 
velous working index containing 
76.000 entries, guiding the reader to 
an understanding of world culture 
The Harvard Classics is now offered 
at the lowest price in its history. 
The cost per volume is actually % 
of that of the ordinary current novel. 
Due. however, to continually ris¬ 
ing manufacturing costs, we expect 
these prices to be effective for only 
a limited time-SO WRITE TO¬ 
DAY FOR INFORMATION. 

THIS FAMOUS LIHLE BOOK FREE I 

FIFTEEN MINUTES A DAY always finds 
a cordial welcome on library tables Thou¬ 
sands of modern people have read it from 
cover to cover with absorbing interest. It 
gives Dr Eliot’s own plan of reading. It is 
packed with helpful, practical information. 
You really can't afford to miss this little 
gem of literature. You'll receive this beau¬ 
tiful book without charge after you fill 
out and mail the coupon below. 


P. F. COLUER & SON CORPORATION 
250 Park Avenue, New York City 

I am interested in receivins by malk free and without oblication your 

vUuable booklet, "Fifteen Minutes s Day" describins the famous libnuy. 

Dr Ehoc's Five-Foot Shelf of Books (The Harvard Claasics) and contain- 

ios Dr Eliot's own plan of consuuciive readme. tlO-HM 
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1^0 one needs to be reminded of the important 
part plfi^ed in modern warfare by the air¬ 
plane; newspaper stories are a constant re¬ 
minder. The other side of the question, that of 
defense against the frightfnlness of air raids, 
is equally important. It is vital to every nation 
that anti-aircraft guns be provided in efficient 
types and large nnmbers. The United States is, 
therefore, rapidly adding to its stores of guni, 
such as the one shown on onr cover this month, 
for defense against attacks from the skies by a 
possible future enemy. Rapid and accurate fire 
churacteriae this deadly weapon for defense. 
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Personalities 

in 

Industry 


T he automobile businesa has made 
the most amazing progress of any 
industry in the past two decades—and 
the least known part of it—the human 
side—is one of the most fascinating 
stories in American business For the 
automobile industry is literally a self- 
made business Perhaps a very good 
reason fur this is because it has been 
built—and is being operated today—by 
self-made men, of whom Byron C. Foy 
18 a good example 

Mr. Foy is president of the De Soto 
Motor Corporation, vice-president of the 
Chrysler Corporation, and secretary of 
the Automobile Manufacturers Associa 
tion. And he started at the bottom -but 
he's never forgotten the tilings he learned 
about people when he was out on the 
bring line as an automobile salesman in 
the days when you not only had to sell 
a man a cur, but also sell him the idea 
of why he ought to own a car at all' 

As far back as college days, Byron 
Foy was what you might call an “auto¬ 
mobile nut ” He had a little four-cylin¬ 
der car and he loved it. In fact, he liked 
cars so well that when he graduated he 
went to work as an automobile salesman 
in a Dallas factory branch, but he didn't 
wait around the sales floor for people 
to come in He went out and made calls 
Lots of them. 

When the company announced a 
nation-wide sales contest, Foy decided 
he would have to sell in volume, if he 
was to compete against salesmen in the 
larger cities. Thus he went out after 
fleet business—large corporations and 
the city itself. Like the rising young 
man in the popular Alger novels of the 
day, Byron Foy won a coveted prize in 
that contest. 

Then the factory sent him east as a 
traveling representative His eastern 
dealers said they couldn’t sell car.« in 
winter. “We can’t make country deliv¬ 
eries in the snow,” his men complained 
“Why not deliver the cars on sleds’” 


Foy suggestoil Aii<l they were delivered, 
right to the farmets’ front dooi Sales 
increased 

Still later Fov went lo the Pueifn 
Coast an<l subsecpiently beiame presi¬ 
dent of the Rco Motor Company of 
California Latei he lelurned east as a 
partner in the New York Chrysler dis¬ 
tributorship. 

Here he came lo the attention ol 
Walter Chrysler, noted for his encour¬ 
agement of young blood in his organiza¬ 
tion. Walter Chrysler recognized Foy's 
promotional instincts and sound busi 
ness judgment, and brought linn to staff 
lieadquarteis. Under Foy’s leadership, 
De Soto has become a potent factor in 
Chrysler Corporation sales, and when 
you talk with Byron Foy, you’ll know 
just why. The fact that he knows 
people—the things they want and the 
motives that make them buy—is reflect¬ 
ed in his talk, as well as his products, 
his advertising, and his relations with 
his men and his dealers. 


C. FOY 


There’s nollung fancy about Byron 
lov's oflice, or alxiut Byron Foy The 
office IS simply furnished. Papers never 
slay on lus desk very long Foy is a 
bear for detail - but he goes straight to 
the most impoitant tasks farst Foy 
talks easily, and he is easy to talk to. 
He believes in giving his executives com¬ 
plete confidence and responsibilities. 
Thus he not only surrounded himself 
with a strung staff, but the way in which 
he operates has helped make them 
strong Byron Foy is married, and has 
two children. Besides lus family, his 
main hobby is still motor cars Though 
for sheer exercise he rides horseback, 
the wheel is still lus first love. De Soto 
salesmen in New York know that they 
can always “call Mr. Foy’s office” when 
a little extra help is needed to make a 
De Soto sale to one of Foy’s many 
friends. For Byron Foy, automobile 
company president, is still a great auto¬ 
mobile salesman who gets a kick out 
of “closing a deal.” 
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50 Years Ago in 



(Condensed From laaues of December, 1889) 


CANNON—“The Spanish government, determined to emaiicipatr 
the country from lU dependence upon foreign nations for its 
munitions of war, has of late years displayed great enterprise in 
the establishment of works for the building of war ships and 
cannon Among the guns 
lately turned out at Truhia 
are four which form pari 
of the armament of the 
new Spanish steel cruiser 
Pelayo Of these two are 
49 ton 13 in guns and two 
are 11 in One of the 49 
ton guns, shown in our en 
graving, was lately proved 
The projectile used was 
of steel, weighing 960 lbs., 
fired with a charge of 
440 lbs, prismatic powder, 
which gave an initial ve¬ 
locity of abniii 2000 ft 
per second and a pressure 
penetrating power at short 
of gun about 40 ft ” 



PHONOGRAPH INSTRUCTION — “Edison’s phonograph has 
scarcely, as yet, passed the period of “novelty and curiosity,” but 
many practical applications of the instrument have already been 
suggested, and have in some cases been actually carried out There 
18 one application, however, that we have 
so far not heard mentioned, and that is 
the instruction in the pronunciaUon of for¬ 
eign languages In the future the publish¬ 
ers of manuals of instruction in foreign 
languages will find it, most likely, a paying 
undertaking to publish a phonographic key 
of the various exercises, thus enabling 
the learner to acquire the correct intona¬ 
tion and pronunciation by causing the 
phonograph to repeat the word or sentence 
until It has been perfectly imitated b> 
himself ” 

LABOR SAVING—“Some people denounce 
labor-saving machines as an evil They 
notice that a few individuals are put out of work for a time by the 
introduction of some device, but they ignore the greater benefitH 
which the whole community obtains ' 


TRANSATLANTIC "The steamer Cil> of Rome, on her last trip 
out, made the port of Milford Haven instead of Liverpool, th< 
magnificent system of docks, long under construction at that port, 
having been at last completed The ouhstitiilion of Milford Haven 
for Liverpool as a terminus saves the delay in steaming up St 
George’s Channel and up the Mersey, and. more important yet. 
avoids the dangers of the channel fogs and the annoying delays 
off the Mersey Bar. To London from Milford Haven via the Severn 
tunnel is 285 miles, agamsi 201 fiom Liverpool, it being m hour- 
longer by rail ” 

COAL DUST- “Heretofore about oiie-beventh of the product of 
the coal mines has been lost in dust It is now intended to utilize 
the dust by making it into bricks that will burn like hard coal, 
except that there are no clinkers as the bricks burn to ashes" 


LIGHTHOUSES—“The Lighthouse Board has subnutted its report 
for the fiscal year ending June 30, 1889, to the Secretary of the 
Treasury At the close of the year there were under control of 
the board 1021 lighthouses and lighted beacons, 1328 bghts on 
Western rivers, and 4284 buoys of various kinds In the mam 
tenance of these there are employed 1934 light keepers and a 
number of miscellaneous employees.” 

WAVES—“The height of sea waves has long been the subject 
of controversy. In the recent British scientific expediUon some 
instructive data were gathered by a sensitive aneroid barometer 
capable of recording its extreme rise and fall by an automatic 
register ‘With a sea not subjected to an atmosphere of unusual 
violence, it indicated an elevation of 40 feel from the wave’s 


FORE.S1 GIANTS-"Plying on Puget Sound is a boat 122 feel 
long. The timber- of whuh the hull is built run’from stem to 
stern, and not one is spliced A- a specimen product a Washington 
lumberman sent to San Franri-io la-1 vear a beam 24 inches thick 
and 1.52 feet long ” 

PHEASANT—“The Mongolian Pheasant, a valuable addition to 
our native game birds, was imported from China a few years ago 
It has increased with surprising rapidity in western Oregon, Wash¬ 
ington, and in the northwestern corner of Califorma, under effective 
legislative protection The plumage of the male is extremely 
briUiant and attractive A- a table dish it equals the partridge 
and prairie chicken of ihe Fa-l " 

LUMINOUS FOUNTAINS “Among the most wonderful displays, 
electric and visual, at the recenl French exposition were those 
pertaining to the luininoiis fountains, which were arranged on 
a grand scale The chamcleun-like changes of color in the fountain 
waters were something astonishing to behold It was not accom¬ 
plished by the mere throwing of colored lights upon the exterior 
of a spouting jet, but was due to an interior electric illumination 
of the water; the beams of light being, so to speak, thrown into 
and imprisoned within the crystal walls of Ihe water and then 
curried along with it, becoming visible by interior reflrctinn during 
the discharge of the water ” 
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ARMOR-PIERClNti—“The new British steel cruiser Blake is to be 
armed with handy rapid-firing guns that can penetrate 12 or 1.5 
inches of armor plate.” 

FOOT-WARMER—“One of the latest applications of electricity 
IS the making of a floor mat that throws out heat—an electric heater, 
in fact, in the form>)f a mat. An excellent device for warming 
the toes ” 


AND NOW FOR THE FUTURE 

UWas Shakespeare Shakespeare? New Findings of 
Science-~by X Rays and Infra-Red Photographs of 
Paintings—Give Startling Evidence. By Charles Wisner 
Barrel!. 

lINew Express Highway in Pennsylvania Follows Old 
Railroad Grade. 

jrWill a Race of Super Men Eventually Evolve? By 
Henry M. Lewis, Jr. 

^Research in Noise Sheds New Light on a Number 
of Everyday Problems. By James A. Banbie. 
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BALLOON MINES TO PUT THE 
AIR OUT OF ACTION 

TF German bombers appear over London Home dark night, 
-I they mav find above, below, and around theip an inescap¬ 
able aerial mine field consisting of myriads of small, free 
balloons sent to a predetermined height and drifting with the 
wind Lacli would support a cannister of high explosive 
on 40 feet of fine steel wire. Enemy planes would, therefore, 
face the double danger of fouling their propellers with wire 
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and contacting the bomb itself. If a wire should catch on 
a wing, the bomb would be whipped backward to explode 
against the plane. A time fuse on the bomb allows it to 
become “alive” only after safe launching and puts it out of 
action after a given time. This aerial mine has certain dis 
advantages, but it affords, according to H. G. Wells, “the 
{lossibility of putting the air out of action whenever we wish 
It.” Invented by Major H. J. Muir, it would have an enormous 
effect on the morale of enemy raiders. Drawing courtesy 
The Illustrated London News. 











Loading bomba in a IT S. bombing piano during rereni maneuvera 


Will Bombs Dominate? 


Aerial Bomber Has Become Super>Type of Long- 
Range Heavy Artillery . . . How Bombs Differ in 
Their Penetrating and Explosive Action 

By ARTHUR E. OXLEY, M.A., D.Sc. 

Major. Royal Air Poroc 


AERIAL bombing has become a naval 
and military science of dominant 
importance in offensive warfare. 
This is attributable mainly to develop¬ 
ment in aircraft in regard to range, 
speed, and carrying capacity. Until 
near the end of the World War in 1918. 
aerial bombing was a very secondary 
means of offense compared with aerial 
machine gunning, which was organized 
for inter-aerial combat and occasionally 
used against troops deploying in the 
open. The airplane, at this time, was not 
a high-caliber offensive weapon. Today, 
the aerial bomber has become a super- 
type of long-range heavy artillery and 
a significant challenge is now being 
made to establish its efficiency not only 
against the strongest land fortifications 
bnt also against fleet battle-units and 
submarines. Recent events indicate that 
the command of the seas may to some 
degree be passing over to the nation 
which can hold command of the air. 
Should such power emerge, the aerial 
bomber will ..have become a primary 
offensive weapon in general warfare. 


Multiple-engined heavy bombers, 
numbeied internationally by thousands, 
can now carry projectiles, each weigh¬ 
ing a ton or more, over land and sea 
defenses which are far out of range of 
the most powerful military or naval 
guns Such projectiles are equipped 
with armor-piercing devices for hurling 
on ships and fortified positions; they 
explode with a delayed action after pene¬ 
trating the objective Other projectiles 
are equipped so as to produce a “scat¬ 
ter” effect over the widest range pos¬ 
sible; they are designed to cause the 
greatest devastation in troop concentra¬ 
tions deploying in the open or on un¬ 
sheltered civilian populations. Such 


projectiles explode instantaneously on 
contact with the objective. 

High-explosive bombs may be classi¬ 
fied in two general groups according to 
their penetrating and delayed explosive 
actions or their non-penetrating and in¬ 
stantaneous explosive actions. The first 
has a relatively thin shell and a pene¬ 
trating nose-cap of solid steel; the sec 
ond has a thick shell for more de¬ 
vastating fragmentation effect and a 
blunter nose to counteract penetration. 
There are many types of bomb in each 
classification and those illustrated dia- 
grammatically in Figures 1 and 2 arc 
intended merely as examples to Indicate 
the general difference in the two classes. 
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Hclion is delayed Figure 2 illattralea a Doae fu«e lype for inatantaneoua artion 


The type of fuse used in ilie bomb shown 
in Figure 1 is a delay fuse inserted in 
the tail of the bomb; that in Figure 2 is 
an instantaneous fuse fitted into the 
the nose of the bomb. (A delay fuse may 
also be fitted into the nose of a bomb 
but Its construction must be different 
from the type shown.) 

T he delayed-action bomb penetrates 
and is used in attacks on ships or on 
towns where the structures are several 
stories high and are more or less strong¬ 
ly reinforced. Such a bomb, if dropped 
from a height of 10,000 feet, strikes the 
object at about 800 feet per second— 
more than 500 miles an hour. On strik¬ 
ing, the bomb does not explode im¬ 
mediately. It penetrates the roof and 
may pass through three or four floors 
before the fuse explodes it. The reason 
for this delayed action is shown in 
Figure 3, a diagram of one type of tail- 
fuse. The bomb can explode only when 
the striker-pin punctures the detonator 
cap. When the bomb is fused, the striker 
pin is held away from the cap by a 
collar to which is attached a pair of 
vanes. While the bomb is in its carrier 
on the airplane, these vanes are pre¬ 
vented from rotating by a stop pin fixed 
to the carrier (Figure 1). As soon as 
the bomb is released, the vanes rotate, 
owing to the rush of air past the bomb. 
After the bomb has fallen about 100 
feet below the plane, the vanes fly off the 
screw-spmdle. To prevent the striker- 
pin from prematurely piercing the de¬ 
tonator while the bomb is in the air, 
the striker rides on a coiled spring as 
the bomb falls. On impact, the bomb 
is slowed considerably while the plunger 
carrying the striker has nothing to stop 
it but the resistance of the spring. The 


inertia of the striker therefore com¬ 
presses the spring and, m a small frac¬ 
tion of a second after impact of the 
bomb, the pin pierces detonator and the 
bomb explodes. This small delayed ac¬ 
tion IS sufficient, however, to allow the 
bomb, because of its terrific speed and 
penetrating cap, to pass 20 to 50 feet 
inside a building, according to the 
nature of its construction, before ex¬ 
plosion takes place. Thus the structure 
collapses from the pressure of the con¬ 
fined blast. 

In addition to the objectives already 
cited, deep trenches and air-raid shelters 
may be successfully attacked by bombs 
so fused. 

The instantaneous fuse used in the 
bomb shown in Figure 2 is designed to 
cause the greatest possible spread of the 
bomb fragments, by the explosive blast, 
over the surface of the terrain attacked. 
The thick shell is shattered into chunks 
of metal which sweep over a wide area 
as the high^xplosive is detonated. A 
type of nose fuse used for such a pur¬ 
pose is shown in Figure 4. The in¬ 
stantaneous explosion resulting is far 
more devastating to exposed personnel 
than would be the delayed explosion 
described above. 

The nose fuse shown has no spring. 
Instead, a plunger is held securely in 
position by a copper pin, about 1/8 of an 
inch thick, which passes through the 
plunger and the walls of the fuse. While 
the bomb is in its carrier on the air¬ 
plane, the fuse is kept “dead” by a 
safety collar which is slotted and in¬ 
serted between the body of the fuse and 
a pressure plate. This collar is attached 
to the bomb carrier (see Figure 2) and 
is a secure protection against premature 
detonation even should the bomber crash 


on taking off. As the bomb is reksaaed, 
the safety collar is withdrawn. On im¬ 
pact, the pressure plate is arrested. The 
shock which it thus receives can be 
transferred to the detonator only throujdi 
breakage of the copper pin which is 
incapable of withstanding the tre¬ 
mendous momentum of the whole bomb. 
The result is that the copper pin is in¬ 
stantaneously sheared off and within 
less than a hundredth of a second the 
striker pin pierces the detonator which 
causes explosion. Owing to the almost 
instantaneous action of this fuse, the 
explosion makes only a very small crater 
—perhaps one to two feet deep on aver¬ 
age ground for a bomb weighing lOO 
pounds. Undei similar conditions the 
same bomb, fitted with a tail fuse, would 
make a crater about five to six feet deep. 
Figures 5 and 6 show this difference. 
With a tail fuse, the bomb is almost 
buried in the ground on explosion and 
the blast is localized With a nose fuse, 
the bomb is almost entiiely above 
ground and its blast is wide-spread. 

W HEN boinbing fiuni low altitudes, 
as was done ovei the countryside 
in Poland, an additional slow time-fuse 
must be inserted between the striker 
mechanism and the detonator. On re¬ 
lease the bomb travel* forward with the 
same velocity as the an plane and the 
additional delay of at least several sec¬ 
onds, given by the time fuse, allows the 
bomber to get clear of the danger zone 
before detonation takes place 
The main filling charge of modern 
high-explosive bombs is relatively in¬ 
sensitive. Tri-nitro-toluene (T.N.T.) 
and various mixtures of this with am¬ 
monium nitrate, itself an explosive, are 
the usual fillers. The mixtures are 
known as “amatol”. Sometimes a small 
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percentage of powdered aluminum is in¬ 
cluded in a filler called “ammonal” 
which has a higher temperature of de¬ 
tonation. Without the use of a deton¬ 
ator none of these explosives will func¬ 
tion even on impact of the bomb from 
several thousand feet. Even the de¬ 
tonator, containing a few grains of ful¬ 
minate of mercury, which explodes 
violently on shock, is not a certain guar¬ 
antee of detonating the main filling 
charge. It is customary, therefore, to 
employ a primer consisting of an ex¬ 
plosive more .sensitive than T.N.T. but 
less so than fulminate of mercury, to 
boost the detonator and effect the com¬ 
plete detonation of the filler. In aerial 
bomba, this primer is charged with 
“tetryl" (tetra-nitro-methyl-aniline), 
which, like T.N T, is a dye-works by¬ 
product. The general manner of as¬ 
sembly of detonator, primer, and filler 
18 sliown in Figures 1 and 2 

F or modem iniendiary bombs, a most 
effective filler is thermit. This con¬ 
sists of a mixture of powdered aluminum 
and magnetic oxide of iron, and is com¬ 
monly used in welding When it is fired 
through a magnesium primer which in 
turn IS Ignited by a phosphorus coated 
friction strip, a temperature of from 
2300 to 2500 degrees, centigrade, re¬ 
sults—a temperature which easily melts 
steel Thermit does not depend upon a 
surrounding atmosphere of air for its 
action—the oxygen in the iron oxide 
provides this, uniting rapidly with the 
aluminum and causing the tremendous 
rise in temperature The mixture will 
burn under water, boiling it fiercely. 
Water is useless to extinguish the white- 
hot slag—It merely passes into scalding 
steam. Sand is best for localizing the 
incendiary action 

Modem incendiary bombs are very 
small: about six inches long and three- 
quarters of an inch in diameter. They 
are provided with heavy penetrating 
iron nose caps and small fixed tail vanes. 
Containers, each filled with several hun- 



Details of a note fate 


dred bombs, are discharged as units. 
On their downward flight they scatter, 
since they are poorly streamlined, and 
cover a wide area of the objective. 
Hundreds of fierce small fires are there¬ 
by started, and any attempts to con¬ 
trol the general conflagration are made 
extremely difficult owing to the num¬ 
erous scattered outbreaks. If such an 
incendiary raid is immediately followed 
up by a raid with high-explosive bombs, 
and possibly also a gas attack, no fire 
personnel or equipment can cope with 
the situation. 

Among bombs used in gas attacks, 
the most effective are those filled with 
“mustard gas,” which is a liquid. When 
burst by a small powder charge, the 
heavy liquid diffuses into the ground 
and, for days after the attack, is danger¬ 
ous to anyone in the locality. Where the 
temperature rises locally, unexpected 
vapors emerge and may descend into 
the deepest dugouts and shelter.* This 
vapor acts slowly on the eyes and lungs 
It has practically no smell and long 
after a raid unsuspecting persons who 



A bomb fused at the note explodes 
on eonlart, spreading a wide blast 


chance to remove their gas-masks—as 
they must do sooner or later, either for 
nourishment or comfort- -may be at¬ 
tacked without warning. Some hours 
later blurred eyes, limp bodies, and 
severely blistered skins show the re¬ 
sults. This gas causes only a low mor 
tality but it is highly efficient in putting 
personnel out of action. 

As the war develops, it is possible to 
make only a guess as to the limits to 
which chemistry and physics will be 
applied as aids to aerial “frightfulness.” 
Rumors of the use of super-high-ex- 
plosives spread ’round the world during 
the later aerial bombardments in north¬ 
ern Spain. Liquid oxygen was sus¬ 
pected as the component Cylinders of 
cellulosic material when dipped in 
liquid oxygen become virtually pack¬ 
ages of dvnamite and when freshly pre¬ 
pared have enormous detonating power 
But other attendant circumstances, par¬ 
ticularly those relating to the high vul¬ 
nerability of such explosives to shell and 
even bullet fire and to the evanescent 
power of the charge—dup to continuous 
and unpreventable evaporation of the 
liquid oxygen—would seem to lessen 
the likelihood that such liquid-oxygen 
matrices could be of real military ef¬ 
fectiveness. True may be the report 



Penetrating deeply, the blast of a 
tail-fused bomb is more localised 


that the explosive used was “obtained 
from the air”—but so are the ammonia 
ingredients used in “amatol” and “am¬ 
monal” high explosives obtained by the 
nitrogen fixation process. 

There is also the possibility that con 
centrated effort is being made to seek a 
practical application of what has been 
called the greatest scientific discovery 
of the year—the detonation of atomic 
energy as exemplified in the self- 
catalyzing fission of uranium and other 
substances by neutron bombardment. 

L ast, we cannot completely ignore 
i the possibilities of biology. Reports 
are available that much experimental 
work bus been done on the possibility of 
employing bacteria as a novel kind of 
“ammunition.” In this connection, Wick¬ 
ham Steed has called attention to the 
activities of the aerial offense section 
reported in Lujt-Gas-Angnfj of the Ber¬ 
lin War Office. In 19.38, General Chu 
Teh reported to the League of Nations 
that the Japanese had used bacteria in 
four central China proviiues. These 
try-outs may have shown either the 
present impracticability or the dangers 
which attend such desperate means, but 
modern civilization cannot entirely shut 
Its eyes to the possibilities of future re¬ 
search in this field. The biological view 
indicates that the effective dissemination 
of a bacteriological fog of typhoid, an¬ 
thrax, spotted fever, or plague would 
have to be carefully synchronized with 
exacting conditions of temperature and 
humidity to insure survival of the germs. 
The bacterial “bomb” apparently con¬ 
sists of a glass container filled with a 
prescribed culture which is floated by 
parachute control over areas far in the 
rear of enemy lines, a mechanical re¬ 
lease being employed to release the con¬ 
tents either m the air or on ground con¬ 
tact. The available reports also indicate 
the “conscription” of infected vermin. 

If such monstrous methods should ever 
become practicable it appears that the 
only means of defense both for the at¬ 
tacker and attacked would be an 
elaborate organization of all resources 
of prophylaxis. Probably a mere knowl¬ 
edge of the power of retaliatory 
measures, even should such attacks 
prove practicable, will be an adequate 
deterrent against such attempts. 







All For One and One For All 


Research in Motor Industry . . . Co>operation and 
Exchange of Ideas, Findings . . . Has Resulted 
In Numerous Significant Developments 

By J. J. FREY 

Bnfflueer in Charfe of Technical Bales Division 
Ethyl Envlneerlng Laboratory, Detroit 


I T IS customary to think of that large 
group of companies which provides 
motor transportation for America, 
and for much of the rest of the world, as 
units in a number of industries—auto¬ 
motive, aviation, oil, tires, parts and 
accessories, and so on. Actually, this 
entire group is one inter-i elated, inter¬ 
dependent industry, the problems and 
progress of which are inseparably 
linked Nothing illustrates this so well 
as their co-operative research activities. 
It is doubtful whether anything in 
American industrial life during the past 
ten years has been more significant than 
the freedom with which research men in 
this group have exchanged ideas and co¬ 
operated m experimental projects. 

The fruits of this research have had a 
far-reaching effect. Better cars at lowei 
prices, better gasolines at lower 
prices, better tires, airplanes, 
trucks, tractors, stationary en¬ 
gines, motorboats, and othei 
products made by these compan¬ 
ies have been in such demand 
in America that this closely 
associated group has grown to a 
point where it now employs the 
full-time services of between six 
and seven million people; funi 
ishes bread and butter for a 
sixth of the nation directly, and 
a considerably larger percentage 
if all those indirectly employed 
are considered Almost every 
person, young and old, has bene¬ 
fited to a grcatei or lossoi 
degree through faster, safer, 
more comfortable transportation 
Much has been written about 
modern research methods, but 
most of it remains incomiirehen- 
siblc to the average layman. 

When John Q Public makes 
what he imagines is a fuel ecun 
omy test, he tries out three or 
four brands of ga.soline and, on 
the basis of the most casual 
driving, decides that one is belter than 
the others Of course, such a “test” has 
no scientific basis When re.search men 
tackle such a problem, they eliminate or 
take into account every variable, such as 
the an pressure and diameter of each 
lire, humidity, temperature, and ba¬ 
rometer readings for the day, the con¬ 
dition of the road; the velocity and 
angle of the wind, and the manner of 
acceleration and deceleration 

Even one variable, the manner of driv¬ 
ing, can make ns much as 100 percent 
difference in miles per gallon. In a re¬ 
cent experiment in Detroit, two cars of 


the same make and model, both just off 
the production line, weie driven in city 
traffic over the same route One driver 
was told to “step on it” at green lights 
and to drive as fust as the law allowed 
until he had to jiut on his brakes for the 
next stop light. The other was told to 
accelerate and decelerate gradually, to 
make as little use of the brakes as pos 


sible The first car used twice as much 
gasoline as the second m covering the 
same distance! 

Let us look, then, as an example, at 
how one group of research engineers 
made a fuel economy test First, they 
searched for an absolutely level place 
where they could run cars at steady 
speeds and at pre-determined varying 
speeds without interference. This they 
found in the middle of the Mojave 
Desert in California—the table-flat bed 
of a dry lake. Next they devised an 
instrument which would measure and 
record the velocity and direction of the 


wind at all times, a fifth wheel, which 
would overcome the variable of tire slip¬ 
page, was installed and attached to a 
recording device to show exactly the dis 
tance traveled over land as compared 
with the distance traveled through air, as 
measured by an anemometer. Fuel was 
fed into the carbureter through gradu 
ated gages which measured the gasoline 
in cubic centimeters Humidity 
and temperaluie records were 
calculated at all times. The tests 
were run over and ovei in order 
to average the eirors which the 
engineers knew would still creeji 
into the calculations Altogether, 
the work covered a period of 
months and cost several tliou- 
Hund dollars 

Y OU may well ask who went 
to all this trouble and what 
did It prove The answer goes 
to the very heart and spirit of 
the group which furnishes the 
vehicles, the tires, the gasolines, 
the parts and accessories, right 
down to the last gadget used in 
motor transportation Fuel econ¬ 
omy IS the concern of many 
groups and literally hundreds of 
companies. The company which 
made this economy test manu¬ 
factures tetraethyl lead, which 
18 used by oil companies to im 
prove anti-knock quality of 
their gasolines. But the data 
obtained were of interest to doz¬ 
ens of companies, showing, as they did, 
pertinent figures for what engineers call 
optimum compression ratios, carbureter 
settings and fuel anti-knock require¬ 
ments of particular types of engines. 

Although several companies often 
take part in one co-operative research 
program, I must, for obvious reasons, 
confine examples to the part of such 
projects about which I have personal 
knowledge and which concern, as above, 
the research activities of a company that 
manufactures anti-knock compounds for 
gasoline. 

Some of the most interesting, and at 



After this laboratory test of an engine, on which 
is mounted a V-belt driven supercharger, the engine 
will be installed in a truck for extensive road tests 
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Cathode-ray oKrillogiaph for testing ignition system rliarocteristirs, and ap¬ 
paratus to determine spark plug insulator resistanre and minimum firing current 
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times, most difficult parts of research 
projects are the development of devices 
for making accurate tests and the devel¬ 
opment of instruments to measure per¬ 
tinent variables. No laboratory can 
function without instruments and, 
strange as it may seem, very few of the 
important ones required can he pur¬ 
chased. When such instruments are 
needed, there is usually only one way to 
solve the problem—invent them, A few 
examples will suffice to show why. 

In one of our research projects, we 
wished to measure the air-fiiel ratio in 
each of the individual cylinders of an 
engine. No instrument for such meas 
urement existed, or if it did, we could 
not find It So our engineers devised a 
set-up which enabled us to trap a sample 
of the combustion products of each cyl¬ 
inder and analyze them. In the same 
project we wished to find out the exact 
instant when each cylindei fired. The 
instrument finally worked out recorded 
the Ignition timing on cinema film 
Sometimes a research project becomes 
so involved that the engine being studied 
is converted, for all intents and purposes, 
into an “instrument.” Such an “instru¬ 
ment” looks like an ordinary heavy-duty 
truck until you get into the cab or lift 
the hood. The average truck driver 
would find gages, dials and gadgets 
he had never seen before Under the 
hood he would find that each set of three 
cylinders hud its own fuel system, and 
many other modifications This “instru¬ 
ment” look several months to assembh 
and build and lost over $10,000, hut it 
proved immensely valuable in tests 
where it was necessurv to eliminate the 
variables that always must ociiir when 
the performance of one truck engine is 
compared with another 

W ITH proper instruments, tech¬ 
nically able and intelligently far¬ 
sighted research workers, given suffi¬ 
cient time and resources, accomplish 
feats that in the aggregate become gi¬ 
gantic For example, 15 years ago, the 
engine of the average American auto¬ 
mobile had a displacement of 252 cubic 
inches and could develop ,59 horsepower. 
The average 1940 automobile engine 
has a displacement of 255 cubic inches, 
almost identical with the engine of 15 
years ago, but it can develop 106 horse¬ 
power. Thus we see that m the short 
space of time that anti-knock com¬ 
pounds for gasoline have been available, 
the horsepower developed by the average 
American automobile has been increased 
over 80 percent, while its weight has re¬ 
mained approximately the same. A large 
pah of the increase in power has been 
gained by increasing the pressure on the 
gasoline vajior in the cylinders before it 
is burned, which, in effect, squeezes 
more power out of each drop of gasoline. 
This is where the anti-knock quality of 
gasoline becomes important, for higher 


anti-knock quality is required if gasoline 
IS to burn smoothly under the stress of 
great heat and pres.Mir" inside a cylin 
der 

Seems to be a simple mattei. doesn’t 
It'' Use gasoline of higher anti-knock 
quality, squeeze it <i little tighter in the 
lombiistion rliambei by increasing th< 
(ompression ratio and picsto, you get 
more powei and better economy Unfoi 
tiinatelv, it was not as easy as that A 
multitude of problems had to be solved 
1m fore this hapjiy lesult was achieved 
It IS more or less a truism in resi-ari li 
that when a * hangi is introduced to soIm 
one problem five or six other problems 
may be «reated That was what hj|i 
pened when compression ratios were 
moved up Researcl. and expel lenee 
showed that tiu < ompression ratio whu h 
may be used with a given fuel is in¬ 
fluenced by many vaiiables including 
engine design, evlinder size, materials 
of constriMtion, earbonization rusting 
and liming engine speed, jacket tem¬ 
perature, mixture ratio, mixture tern 
jieratiire. volumeliii efficiency and ig¬ 
nition timing 

Kngineers spent yeais studying these 
vaiiables as well os the lelation of eom- 
pression ratio to beaiiiig piessures 
valves, spark plugs, and so on Hun¬ 
dreds of tests were run on high, medium, 
and low compression engines, both in 
the laboratory and on the road. Literally 
thousands of adjustments and re-adjust 
ments were made 

All this work eventually led to tin 
universal utilization of higher comjires- 
sion pressures and higher compression 
ratios in passenger car engines. The av¬ 
erage compression pressure in the 1931 
automobile was between 90 and 100 
pounds per square inch. Today the av¬ 
erage 18 between 140 and 150 pounds 
Average compression ratio in passenger 
automobiles m 1925 was 4.5 to 1. By 
1931 the average had risen to 5.25 to 1 


Todav It IS 6 28 to ] Ojitional compres¬ 
sion ratios run considerably higher One 
manufacturer has available a cylinder 
head giving 7 45 to 1 ratio And tests 
have been run in the laboratory on en¬ 
gines with compression ratios as high 
as 11 to 1 The net result, as pointed out 
abovi. has been more power and better 
economy with very little increase in en¬ 
gine weight—briefly, a better automo¬ 
bile for your money and the promise of 
a still better one in the future 

B ut sill h results would not have been 
jiossible hud not the oil companies 
kept in step with the march of progress 
by improving the anti-knock quality of 
gasolines year aftei yeai. Bitter crack¬ 
ing piocesses. jiolvinerization, selection 
of crudes, blending, and the addition of 
tftiaethyl lead have provided the fine 
fuels at low i ost which have justified car 
maiiiifuitiirers m designing popular- 
priced cars which reach ever higher 
plateaus in engine efficiency. 

And this parade of progress has not 
stopped Su|)ercharging for the average 
car may be the next step which automo¬ 
tive engineers take to squeeze more 
power out of better g,isolines, and so our 
lesearcli workers for the past several 
vears have been experimenting with the 
possibilities and jiroblems of super¬ 
charging. In one lest, a stock eight- 
doubled Its power output after being 
cylinder passenger car engine almost 
superibarged The engine had an orig 
inal compression ratio of apjiroximately 
5V2 to 1 and developed 82 horsepower at 
4000 r.p m. using fuel with an anti-knock 
quality of 78 octane number. After it 
was supercharged with an intake mani¬ 
fold pressure equal to 10 inches of mer¬ 
cury. It developed 160 horsepower, using 
gasoline with an anti-knock quality of 
90 octane number. To carry this test 
further and to determine what advan¬ 
tage supercharging could give to this 
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Car with annniometer and fifth wheel 
wind direilioii. velocity; the latter giv< 
InstrumenlB within the (nr for uoe ir 

engine without lequiring a fuel of 
greater octane number than that oiig- 
mally used, the compression ratio was 
lowered to 4 25 to 1 Using 78 octane 
fuel again, hut supercharged to 10 
inches of mercury, the engine developed 
63 percent more horsepower than it ha<l 
with the higher compression latio on 
the same fuel. 

Thus supercharging, whieli siiiipJv 
means forcing more an and fuel vapoi 
into the engine bv putting greater-thuii 
atmospheric pressiiie on the intake muni 
fold, seems to promise more of the same 
kind of improvement that was effected 
by increasing compression ratios But 
there are still a number of problems for 
research workers to solve before all of 
the hoped-for gains m efficiency can be 
realiwd. For example, in the tests in our 
laboratories we could put any pressure 
we wished on the intake manifnid at anv 
speed liecaiise the engine was on a sta¬ 
tionary mounting. Caking its air from a 
tank wheie constant pressure could lie 
maintained The problem of achieving 
equal control with a blower driven bv 
the engine being supercharged is quite 
another matter. Other laboratories in 
the research departments of automobile 
companies, and manufac tiire'-s of super¬ 
chargers, are working on this problem 
now We are co-operating with them, 
giving them the results of our work and 
they giving us the results of theirs 

But what will be the effect of sucli 
great increases in power on other paits 
of the engine’ Will present engine steels 
stand the gaff’ Take valve steels, for ex 
ample. Fifteen years ago, cast iron was 
used foi exhaust valve heads m manv 
engines increasing the engine's output 
through increases m compression pres, 
sure and more revolutions per minute 
made it obsolete Silchrome steel became 
the standard. Today, with still furtliei 
demands, Stellitc-faced valves have come 
into prominenee, and with all the heat 


speedometer The former determines 
IS on accurate speed reading. At right 
c onjnnction with those shown .ihovc 

and piessurc of modern high-speed op 
eration they will open and close (and 
make a tight seal) 10 to 20 times a sec¬ 
ond for hours on end while you buz/ 
merrily along without ever u thought of 
l.,300.000 jobs each valve is assigned to 
do in your engine every thousand mile- 
What about spark plugs’ Will supei- 
i liarged engin«»s call for still further im¬ 
provements hereA spark plug that wa* 
satisfactory in the car of 1925 would not 
last 15 minutes in a 1940 car riiniiing at 
wide open throttle Years of expennien 
tatioii and testing have given the answer 
to the question of how to make them 
satisfactory for today’s car. What about 
tomorrow’ Only research, trial and 
error, and trial again can supply the 


W ITH this past experience in mind. 

it is easier to understand why 
super-charging is today of interest to 
many i-onipanies and many research 
workers and whv they swap knowledge 
and conserve time and money by co 
operafive work. When you start chang¬ 
ing the character of America’s gasoline 
engine, or start changing the character 
of Its gasoline, you interest everyone in 
a group of industries eniploying literally 
hiJIions of dollars. 

Even when the hnislied piodiict is in 
the hands of the ultimate eonsumer. 
many organizations in the vast automo¬ 
tive transport group lend a willing hand 
III solving jiroblems in operation that 
may uiise. A typical example with which 
1 am familiar was a bad case of what the 
trade calls “tail pipe halitosis” expert 
enced by a large city bus company. The 
situation reached a climax in November, 
1936, when civic organizations de 
scended on the company and demanded 
that something be done to stop the fumes 
of acrid smoke pouring from the ex¬ 
haust One of our service engineers, a 
veteran of innumerable tussles with bus 


and truck problems, offered his services. 

The bus company furnished him an 
engine of the same model used in the 
buses and it was set up in our Detroit 
laboratory. After several weeks of ex¬ 
periments and tests, he worked out a 
procedure for correcting the trouble and 
presented it to the bus company. The 
officials tried it out on ten buses, found 
that it worked and eventually changed 
over tlieir entire fleet. His recommenda¬ 
tions—increased intake manifold tem¬ 
peratures. changes in carbureter char- 
aclenstics, including leaner idle mix¬ 



tures—have been adopted by other bus 
companies and today are standard prac¬ 
tice m meeting the condition known as 
“tail pqie halitosis ” 

Another field in which the continuing 
efforts of research have led to tangible 
results IS power farming. Five years ago, 
all tractors were equipped with “com¬ 
promise” engines—that is. they were de¬ 
signed with low-compression motors to 
burn kerosene, distillate, or gasoline 
But farmers who burned gasoline in 
their tractors got only part of the poten¬ 
tial power in the fuel. Why not build 
tractors with high compression, auto¬ 
mobile-type engines capable of using 
gasoline efficiently. This would give the 
farmer something he wanted. Tractor 
engineers who held this belief found 
ready assistance in our engineering lab¬ 
oratories. The advantages of high-corn¬ 
's- prcssion tractors were determined by 
the laboratories and explained to the 
farmers and tractor dealers. Today 
nearly all tractor manufacturers make 
high-cunipression tractors. 

As the new 1940 cars go on the market 
there are improvements and refinements 
not available on care of previous years 
These changes represent a cumulative 
total of thousands of hours of research 
labor in a hundred different laboratories. 

The same impelling force and relent¬ 
less research which have given us to¬ 
day’s engines and vehicles Will push on 
to discover and utilize better principles 
and materials for the motor transporta¬ 
tion of the future. 




OUR POINT OF VIEW 


No Vigilantes 

T imes of national stress always. 

bring with them curious and often 
dangerous personal reactions. Mass 
hysteria, fostered by ill-founded rumors 
and frequently by malicious gossip, was 
the cause of many a vicious outburst 
during ^orld War 1. Spy scares set 
neighbor against neighbor, created sus¬ 
picions that often had no more founda¬ 
tion in fact than a foreign-sounding 
name 

With present unsettled conditions 
pointing toward a future that cannot 
be predicted, it is comforting to know 
that our national security has been 
placed in the capable hands of the 
Federal Bureau of Investigation This 
organization, with the co-operation of all 
law-enforcing agencies throughout tlie 
nation, should certainly be able to cope 
quickly and effectively with internal 
affairs that might have disastrous effects 
if permitted to gel out of hand 
Speaking of this latest job of the 
K. B 1., Director J. Edgar Hoover re¬ 
cently sounded a warning that, heeded, 
will assist greatly in keeping the United 
Slates on a level keel during troublous 
limes “In the wave of patriotism that 
IS rising in the country,” said Mr 
Hoover, “there lies the danger of over- 
zealous groups or individuals engaging 
in acts which are distinctly un-American 
III method, no matter how patriotic in 
aim. We need no vigilantes in this 
situation The vigilante method is dis¬ 
tinctly contrary to American ideals of 
justice. The Federal Bureau of Investi¬ 
gation has been called upon to investi¬ 
gate all matters relating to espionage, 
sabotage, and violations of the Neutral¬ 
ity Regulations. In turn, the Federal 
Bureau of Investigation has requested 
co-operation of all law enforcement 
officers in the United States. 

“This combined attack by Federal 
and State forces should be sufficient so 
far as investigation and prosecution are 
concerned,” Mr. Hoover continued. 
“Beyond the efforts of these law enforce¬ 
ment agencies there is a need, of course, 
for the individual co-operation of aU 
sincere and earnest Americans. This 
co-operation should be limited, however, 
to passing on to the proper officials all 
questionable facts or rumors which may 
come one’s way. An alert public is the 
best defense against traitorous or inimi¬ 
cal conduct. Let us be realistic and 
practical ... but always calm in our 
judgment between the real and unreal.” 

Thus each individual citizen is 
squarely faced with his own share of 
the problem of controlling traitorous 


acts, yet adequately warned agamst 
actions that might not only hamper the 
wheels of justice but even render them 
momentaiily ineffective— A. P P. 

Mttdem Pioneers 

N (J'r so many years ago this nation 
celebrated 150 years of existence 
by the Sesqui-Cenlennial Exposition 
Next year it would be fitting if we should 
have another sesqui-centennial celebra¬ 
tion, one that would mark one of the 
few extremely significant milestones in 
our history the founding of the Ameri¬ 
can patent system, ftiir progress has 
been keyeil largely to that system and 
the incentive which it ha*- given to indi 
vidiiaK to originate, develop, and im- 
jirove those brain-t liildren that have 
made this country the greatest industrial 
nation on earth Had it not been for 
the gianting of palenls and the profits 
therefrom our jieople would not now 
have the most advanced civilization evei 
known, nor enjoy the greatest number 
of I onveniences, comforts, and luxuries, 
we would labor longei houis and have 
much less leisure lime Our patent 
•system has been, indeed an imjKiitanl 
stimulus to invention, reseat eh, and in 
diistnal progress 

It was with the thought that the 
Ament an peo|ili should understand 
clearly the dependence of the nation on 
a sound patent system one that is not 
being changed constantly at the whim 
of would-be economists, reformers and 
malcontents—that this important iinni 
versary is to be observed in 1940 Tin 
Modern Pioneers plan to mark the year 
liy several interesting programs, the 
principal one of which will be the pre¬ 
sentation of a number of awards to out¬ 
standing inventors and research work- 
CIS Manufacturers and responsible 
executives or members of tiade associa¬ 
tions and scientific and engineering 
organizations are being invited to enter 
nominees foi these honors. (Entry 
blanks may be obtained from Modern 
Pioneers. 14 "West 49th Street, New 
York Closing date- December 1, 1939 I 
Local dinners will honor selected local 
Modern Pionceis, and some time in Feb¬ 
ruary a national dinner, broadcast over 
a national radio hook-up, will honor a 
number of the country’s outstanding 
Modem Pioneers. 

That the whole program will succeed 
in its purpose seems asured by con¬ 
sideration of the Award Committee. It 
is composed of; Karl T. Compton, of 
M.I.T., Chairman; Forest R. Moulton, 
of the A.A*A.S.; George B. Pegram. 
of Columbia University; John T. Tate 


of the University of Minnesota, Edward 
R. Weidlein, of Mellon Institute; and 
Frank C. Whitmore, of Pennsylvania 
State College 

We wish the organization the great 
success it richly deserves —0 D. M 

Not Poison 

HEY who get spanked” might 
well have been the title of a brief 
Item lost to the general readei by its 
inclusiun on our Legal High-Lights page 
last month It is here resurrected for 
the same non-legal reader because of its 
vital imjiorl 

It seems that the Federal Trade (.oin 
mission bus taken logni/ance of rumors 
(circulating “Irom time to time”) as 
to the iiijiirioiis effects lesulling from 
the use of aluminum cooking utensils, 
iind has filed a complaint against the 
piihlishci of tin lumor "tracts,” chaig 
ing that he deceives the public To us 
this IS a masterpiece of understatement 

This hare-faced campaign to instill 
an awful feai in the mind of the public 
has been going on for many years—not 
just from time to time It has been 
fanatic Whv no one knows It has 
been insidious, powerful in its effect 
It bus offered such a specious bland of 
“proof” that food cooked in aluminum 
.lets as a slow poison or causes cancer 
or both that believers have carried on 
the evil woik by word of mouth. And 
the believers have not all been unintelli¬ 
gent. simply unwise A cultured lady 
i.iicc told this writer of a trained nurse 
in i gieat city hospital (of all places!) 
who was suffering from a serious case 
of aluminum-cooking-utensil poisoning! 

The fight against this foul campaign 
of feai has also gone on for years 
Srienlifie American has been in the 
thick of this fight, has patiently ex 
plained over and over that aluminum 
cooking utensils can have no in/unons 
effects on those eating food cookeu in 
them In unequivocal terms, this maga 
/me has branded rumors to the contrary 
as malicious and entirely without foun- 
ilalion We repeal the accusation The 
Ameruan Medical Association, Mellon 
Institute, Government bureaus, and 
others have all done their share of the 
fighting against the rumor, have done 
their utmost to scotch it. Yet even now. 
with the Federal Trade Commission 
lined up against the fanatics, some 
people will probably keep talking of 
the dangers of aluminum-cooked food. 
But then, they're probably born pessim¬ 
ists and think they have every ailment 
ever mentioned by Sister Sue and Grand- 
pap and Aunt Het, anyway!— F. D. M. 
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What’s Inside The Stars? 


T HK recent Colloquium on Astro¬ 
physics, at Pans, under the auspices 
of the Foundation Singer-Polignac 
at which the writer had the good fortune 
to be present, will have a place in the 
memory of its participants something like 
that of the great international conference 
of the Solar Union at Bonn in 1913— 
shining the more brightlv hy contrast 
with the tragic days which followed. Un¬ 
like the earlier meeting, this was a small 
affair with only 16 regular delegates, 
and a scant dozen of other invited gue.sts; 
but It was truly international. Seven 
countries were represented among the 
delegates, counting by present residence 
-France, Belgium, Denmark, Sweden. 
England, Canada, and the United -States 
Counting by country of birth, four more 
are to be added—Holland, Germany. 
Russia, and India — represented bv 
astronomers of distinction, all of whom 
are now living in the United States' 

The sessions—held in an excellent 
room provided by the College de France 
—gave much more lime for the consid¬ 
eration of individual topics than is prac 
ticable at the larger congresses. One, or 
at most, two of the invited papers were 
presented at a session; the speaker had 
40 minutes or so to present his conclu¬ 
sions, and almost as much time was 
often spent in animated and profitable 
discussion. 

The problem of language—alway- 
more or less difficult at a truly interna¬ 
tional gathering —was very successfully 
solved All the speakers found it easy to 
present their views either in English or 
French, and their remarks were trans¬ 
lated into the other language, sentence 
by sentence, as they went along, hy a 
very competent secretary After a few 
minutes’ experience, this proved remark¬ 
ably simple; and, though of course it 
took time, it did not interfere with the 
free flow of thought and expression, even 
in active discussion (and the discussions 
were active)—as many as ten members 
sometimes commenting on a single 
paper The scheme worked so well, in¬ 
deed, that It may be commended in other 
cases where the language problem has 
to be met 

The Colloquium confined itself to two 
subjects, more closely related than ap¬ 
pears at first mention; namely, the novae 
and the white dwarfs All the delegates 
spoke with authority in one or another 
part of this fairly extensive field. 

I.undmark discussed the parallaxes 
and absolute brightness of the novae; 
Stratton, the evolution of absorption 
bands m their spectra; Edlen. the Iden- 


Most of Our Present Knowledge of the Composition 
of the Stars Concerns Only their Atmospheres . . . 
Now the Analytical Boring Machine Digs Deeper 


By HENRY NORRIS RUSSELL, Ph.D 



libcation of previously unknown iines 
and Mrs Gajioschkin a spcctrophoto- 
metric study of the bright bands and 
continuous background 

Beals considered the relations of no¬ 
vae to Wolf-Rayet stars, P Cygni stars, 
and stars with spectra like Alpha Cygni, 
and Gaposchkin their relations to the 
SS Cvgni variables 

Swings spoke of the physical prob¬ 
lems of the atmospheres of novae and 
similar star.s, Strbmgren of theories of 
their infernal constitution, and Baade of 
the amazingly luminous supernovae 
Turning from the hugest of the stars 
to the tiniest, Kuiper described the white 
dwarfs and other abnormally faint stars, 
announcing the discovery of many new 
ones and discussing their physical con¬ 
ditions, and both Eddington and Chand¬ 
rasekhar discussed the internal structure 
of the white dwarfs, and their bearing 
on stellar evolution 

O UR less technical readers may be 
asked to excuse this condensed list 
of papers. Every one of them contained 
things which can be presented in non¬ 
technical language, and are of general 
interest To describe them all would fill 
many pages like these At present, it may 
be well to follow a long-established rule 
of these columns, and speak of work 
which has already been published, in 
part at least, in professional journals. 

The question of the composition of the 
great internal mass of a star might be 
supposed to be inherently unanswerable. 
The sjiectroscope gives us a wealth of 
information about the atmospheres of 
the stars, and has established convincing 
evidence that they are, in general, very 
similar among themselves in composition 
(though not in temperature or pressure) 
and much like the Earth, except for a 
vastly greater abundance of hydrogen 
and helium 

But the atmosphere of a star—which 
forms less than the outermost billionth 
part of Its mass—may not be a fair 
sample of the whole. We can only “get 
deeper” (to use Eddington’s phrase) by 
an “analytical boring machine.” For an 


ordinary star, the process is in outline 
as follows- 

The central temperature of a star de¬ 
pends on its mass and radius, on the 
average weight of one of the free par 
tides in Its interior ^atoms, electrons, 
and so on) and on the “model” on which 
It IS built -that is, the wa> in which the 
density increases toward the center The 
latter effect is found to be reniaikably 
small—it takes an increase of density at 
the center to more than a hundred times 
the general average to get a central tem¬ 
perature twice that for a star of uniform 
density The average “molecular” weight 
is more important, for the temperature 
18 proportional to it. At the center of a 
star the atoms are knocked all to pieces 
Hydrogen (weight 1) goes into two 
pieces (with an average weight of 1/2); 
helium, weight 4, into three (average 
1 1/3); oxygen divides a weight of 16 
among 9 pieces; iron one of .^6 among 
27 fragments (or under actual condi 
tions a few less). For all sorts of atoms, 
except hydrogen and helium, the average 
weight of one of the dissociated particles 
Comes out close to 2 (on the chemists’ 
familiar scale); for helium it is two 
thirds as great as this and (or hydrogen 
only a quarter 

Hence, the more hydrogen there is in¬ 
side a star of a given mass, size, and 
build, the cooler the star will be inside 
The rate at which heat leaks out to the 
.surface wiU be correspondingly smaller, 
and the star will shine less brightly 
Helium has a similar effect, but to a 
much smaller degree. 

The analytical theory has been fully 
worked out—first by Eddington, and in 
more detail by Stromgren—and it is 
found that a star containing no hydro¬ 
gen should be about 300 tunes as bright 
as one of the same size, mass, and model, 
but containing about 80 percent of hy¬ 
drogen by weight. (For almost pure 
hydrogen the true theoretical brightness 
rises again; but this does not concern 
us here.) TTie brightness of a star with 
a given hydrogen content can be calcu¬ 
lated from pure theory—assuming » 
good average “model”—and it is found 
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that such stars as Sirius, Capella, and 
the Sun are all much fainter than cal¬ 
culated for no hydrogen. Theory and 
observation agree for a hydrogen con¬ 
tent of about 35 percent for all three 
stars. (This is by weight; by number, 
the light hydrogen atoms form a large 
majority.) 

Reasonable change in the assumed 
density-model might alter the calculated 
abundance of hydrogen by a few percent 
hut would not greatly modify it. 

Most of the stars for which the cal¬ 
culations can he made come out of about 
the same composition. There are a few 
exceptions For example, 2^ta Herculis 
has very nearly the .Sun’s mass, twice its 
diameter, and four limes its brightness 
—which indicates a hydrogen content of 
about 15 percent. 

This method, applicable to ordinary 
stars, fails entirely for the white dwarfs. 
But, strangely enough, the hydrogen 
percentage in these can be found in an 
entirely different way In u while dwarf 
the free electrons are degenerate—they 
are jammed together as closly as the 
fundamental quantum laws iiermit. Un¬ 
der these conditions, the pressure varies 
as the 5/3 power of the number of elec¬ 
trons per cubic centimeter. Given this 
law, and the average mass of matter per 
free cleckron, we can work out all the 
properties of the body, if we know the 
total mas.s, finding its radius, density 
and so on. The actual white dwarfs, be¬ 
ing visible, and therefore hot on the sur¬ 
face, cannot be entirely degenerate, but 
there are good reasons for concluding 
that they are actually bigger than this 
theoretical limit by only a small per¬ 
centage. 

N OW for the companion of Sinus— 
the most famous of the white 
dwarfs—observations have been made of 
the “Einstein shift” of the spectral lines 
predicted by the general theory of rela¬ 
tivity. For any star, this shift is propor¬ 
tional to M/R (where M is the mass and 
ft the radius). According to the theory 
just described, tlie shift, E, is given by 
the equation E~C where m 

18 the average mass per free electron, 
and C is a constant which can be ac¬ 
curately calculated. Now for a hydrogen 
atom m = 1, there being one proton per 
electron. For helium m — 2 (mass 4, 2 
electrons) and for heavier atoms if is 
nearly the same. For a white dwarf star 
of a given mass, and composed entirely 
of hydrogen, the Einstein shift should 
be less than one third as great as for one 
made up exclusively of heavier atoms. 

For the companion of Sirius, the ob¬ 
served shift is intermediate between the 
calculated values for these two cases, 
and indicates a hydrogen content of 
about 35 percent. 

There is unfortunately no other white 
dwarf for which our present data permit 
a similar test. There is one (40 Eridani 
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B) for which we know the mass, but the 
Einstein shift has not been measured, 
and estimates of the radius from the 
spectral type are precarious. 

At this point a complication must be 
mentioned. Tlie question, what equations 
aie to be used for a degenerate gas when 
the velocities of the electrons become 
comparable witb that of light, is still 
vigorously under debate. Sir Arthur Ed- 



Atop the physics building at the 
University of Minnesota this 12- 
Ion dome for a lO'A-ineh telescope 
IS insulated against temperature 
changes by two-inch slabs of Celo- 
lex laid between T-section members 

dingtoii maintains that the same formula 
should be employed, almost all othei 
(ihysicists agree in adopting a different 
one. The discussion, which is intensely 
technical, leads to the very frontiers of 
fundamental theory, and neither party 
has yet convinced the other. 

Fortunately for our present interests. 
Chandrasekhar, who has worked out the 
consequences of the alternative theory 
with great analytical skill, finds that it. 
too, when applied to the companion of 
Sirius, leads to a considerable abundance 
of hydrogen. This conclusion appears 
therelore to be independent of the 
theoretical controversy. 

But, if there is still about as much 
hydiogen in Sirius B (the faint com¬ 
panion) as in Sinus A (bright) the as- 
trophysical consequences are important. 

According to Bethe’s theory, the stars 
derive their energy by converting hydro¬ 
gen into helium, and it is only after the 
hydrogen is almost absolutely exhausted 
that they have any chance of contract¬ 
ing into the white-dwarf state. The ex¬ 
istence of a single white dwarf contain 
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ing abundant hydrogen appears there¬ 
fore to be a grave objection to the theory. 

Eddington has, however, suggested a 
way out. In Bethe’s theory hydrogen is 
turned into helium, not directly, but by 
the action of catalysts—carbon and ni¬ 
trogen—which are regenerated at the 
end of the cycle, and so used over and 
over again. 

Suppose, however, that in each cycle 
a small jiortion of the catalysts is used 
up. Then, though the process would be 
repeated many times, it could not con¬ 
tinue indefinitely The catalysts might 
be used up before the hydrogen, the 
formation of helium, and the liberation 
of sub-atomic energy, would substan¬ 
tially cease, and the star might shrink 
into a white dwarf with a good deal of 
Its hydrogen left—plenty of fuel, but 
nothing to burn it with. 

Those who have followed our recent 
presentation of Bethe’s theory, will real¬ 
ize that only a very small change in it is 
required He concludes that the N” 
nucleus may meet two fates N” + H’ = 
C‘* -f He’ and N" -f H’ = 0" -f hv. 
In the first case, carbon is icgenerated; 
in the second, the veiy stable nucleus of 
common oxygen is formed, while the en¬ 
ergy hv i.s liberated Now neither of these 
reactions has yet been observed in the 
laboratory (at least, when the writer 
last had access to scientific literature) 
Belbe, from rather general considera¬ 
tions, concludes that the first is many 
thousands of times more likely to hap¬ 
pen than the second—m which case a 
small amount of carbon would catalyse 
the transformation of a very large 
amount of hydrogen But, if the second 
reaction had a probability a few percent 
as great as the first, the carbon and ni¬ 
trogen might be used up before the hy¬ 
drogen 

U NTIL more is known, by observation 
or by the advance of nuclear theory, 
about these questions, the stellar prob¬ 
lem must remain open. 

One difficulty, however, vanishes. It 
was very hard to see how Sirius B, which 
shines feebly and is working at a low 
rate, could have used up its hydrogen 
before Sinus A, which is working far 
faster The present answer appears to 
be simple it hasn’t 

There are other possibilities. Edding¬ 
ton calculates that, in the intermediate 
stage of contraction between an ordinary 
star and a white dwarf, a star would 
reach its greatest luminosity and its 
highest central temperature when it had 
shrunk to only about twice its final ra¬ 
dius. Such a star would appear intensely 
blue-white, and have a central tempera¬ 
ture of 150,000,000 degrees or more, and 
a very high density. Whether, under 
such extreme conditions, some of the 
heavier elements could he built up, is 
another problem for the nuclear physi¬ 
cist —Bordeaux, France, September 11. 





Is Light Slowing Down? 


Some Physicists Suspect that Changes Occur in the 
Velocity of Light . . . Difficult to Prove . . . 
On the Whole, the Question Remains Wide Open 


T he third letter of the alphabet, c, 
18 harmless enough in the normal 
course of things, but in the hands of 
scientists it has become a hook on which 
can be said to hang the wltole of modern 
physical science. For scientists have 
chosen this little letter to represent one 
of the most important constants of the 
universe—the velocity of light 

In almost every fundamental physical 
equation, whether it be concerned with 
the structure of the atom or the rate of 
expansion of the universe, whether it 
deals with the energy of X rays or the 
mass of a rapidly moving body, the let¬ 
ter c will occur. Way back in the middle 
of the last century, James Clerk Max¬ 
well showed by a brilliant piece of 
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mathematical analysis that all electro¬ 
magnetic waves — X rays, ultra-violet 
rays, infra-red rays, radio waves—would 
travel in a vacuum with the velocity of 
light, and that this velocity was equal 
to the ratio of an electric charge 
measured on the electromagnetic system 
of units to the value of the same charge 
measured on the electrostatic system. 

Near the beginning of the present cen¬ 
tury. Albert Einstein, in his theory of 
relativity, indicated that the velocity of 
light was the maximum possible velocity 
attainable in the universe, and that the 
velocity of light in a vacuum would be 
the same for all observers. This velocity 
was no mere ordinary physical constant, 
like the velocity of sound, the viscosity 
of water or the density of lead. It was 
a constant which it was imperative for 
science to determine with great ac¬ 
curacy. Riimer, a Dane, had been the 
first to do this successfully. Previously, 
in tlie 17th Century, Galileo had tried 
to measure the velocity by means of dis¬ 
tant observers who uncovered lanterns 
but, naturally, his method was far too 
crude for him to obtain any results. 
Romer used the diameter of the Earth’s 
orbit round the Sun as the distance to 
be covered by the light, while the re¬ 
quired signals were provided in the 
eclipse by the planet Jupiter of his satel¬ 
lites. Rbmer’s method was only roughly 
accurate, and during the 19th Century 


By DOUGLAS 


mechanical methods were devised and 
scientists in all parts of the world spent 
years in making observations and ob¬ 
taining as accurate results as possible. 

Nearly ail methods used were modi¬ 
fications of two basic methods—the 
Fizeau toothed wheel and the Foucault 
revolving mirror. In the former system, 
light IS passed between two teeth of a 
rotating gear wheel and reflected back 
from a mirror at the distant end of the 
base-line. The observer adjusts the 
speed of the wheel so that, by the time 
the light has been reflected back, a tooth 
has moved round and cuts oil the light. 
Knowing the length of the base-line, the 
speed of the wheel and the number of 
teeth on the circumference, the velocity 
of light can easily be calculated. In the 
second or revolving mirror method, light 
is reflected from a revolving mirror 
along the base-line to a distant reflector 
and back again to the revolving mirror. 
By the time it gets back, the mirror will 
have turned through a small angle. This 
will cause the light to be deviated. By 
measuring the angle of deviation with 
a graduated eyepiece, and knowing the 
speed of rotation of the mirror and the 
length of the baae-Rne, the velocity of 
light may again be easily calculated. 


W. F. MAYER 


scientific experiment is for the observer 
to take a large number of readings, and 
to see whether these show any great 
deviation from the mean The observer 
then states his result as, let us say, 
100±2 In this case, the value 2 is the 
“probable error” calculated from statis- 
tistical theory, and the result implies 
that the measured quantity is probably 
100, but that the method is only suffi¬ 
ciently accurate to indicate that it lies 
between 98 and 102. 

After carefully studying the subject, 
de Bray came to the conclusion that, up 
to 1926, only seven really accurate de¬ 
terminations of the value of c had been 
made. He tabulated these as in Figure 
1, in which the second column gives the 
basic principle of the method used, 
whether toothed wheel or revolving mir¬ 
ror, while the final column gives the 
determined value in kilometers per 
second, with the degree of accuracy. 



B y the beginning of the present cen¬ 
tury, a large number of results of 
similar tests had been published, and 
these gaVe the velocity of light with 
varying degrees of accuracy. These re¬ 
sults were copied from the papers origi¬ 
nally published, but often the copying 
was done inaccurately, and reappeared 
in textbooks and scientific journals. It 
was again copied inaccurately for later 
publications. Incidentally, these usually 
ignored the stated degree of accuracy 
(explained below) of the initial result. 

In 1927, therefore, M. E. J. Gheury 
de Bray, a London scientist, undertook 
the praiseworthy task of looking up and 
summarizing all the original reports of 
the measurements of the velocity. He 
published a list of these, but pointed out 
how inaccurate a good many of them 
were, and how many of the investigators 
had failed to apply important correc¬ 
tions. A strong test of the accuracy of a 





Figure 2; De Bray seeks explanation 


De Bray was struck by the fact that 
here was a “constant” that was by no 
means constant, smee its value seemed 
to vary from a maximum of 299,990 to 
a minimum of 299,796 kilometers per 
second—quite an important variation 
considering that c was supposed to be 
one of the fundamental constants of the 
universe. He accordingly decided to 
depict his results graphically, and ob¬ 
tained the series of dots shown in Figure 
2. In this diagram the vertical scale 
represents the velocity of light in kilo¬ 
meters per second, and the horisxintal 
scale the year in which the velocity was 
determined. Had the velocity of light 
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been constant, the dots should all have 
lain in a horizontal line. Actually, they 
appeared to lie on two oblique lines, as 
shown in the diagram. De Bray pointed 
out that the three on the left had been 
measured over relatively short base 
lilies, while the three on the right had 
been measured over longer bases Cornu 
and Helmert’s reading seemed to fit in 
with both groups. 

Oe Bray reluctantly came to the con¬ 
clusion that those measured over short 
bases were probably less accurate than 



Figure 3 Edniniiaon's gniph of 1934 


those measured ovet long bases, and 
decided, for the time being, to ignore 
these readings The other four readings 
seemed to show clearly that light was 
steadily slowing down at tlie rate of 
just under 4 kilometers per second pet 
year De Bray suggested this teiilativclv 
to the world of science, then decided to 
await further measurements 

In 1928. Karolus and Mittelstaedt 
reported a determination of the velocity 
which gave a result of 299,778±20 kilo¬ 
meters per second and, in 19.33, Pease 
and Pearson, continuing work Michel- 
son had started at the Mt. Wilson Obser¬ 
vatory, obtained a value of 299,774±11 
kilometers per second This seemed to 
indicate clearly that the velocity of light 
was still decreasing, but the problem of 
the three “short-base” readings hud yet 
to be solved. 

Then, in May, 1934, Frank K. Ed¬ 
mondson, of Lowell Observatory, Ari¬ 
zona, suggested that the velocity of light 
may not be decreasing steadily, but 
might be subject to a periodic fluctua¬ 
tion. He suggested that a period of 40 
years, with a maximum vaiiation of 115 
kilometers per second above and below 
a norm of 299,885 kilometers per second, 
might fit the facts. Represented mathe¬ 
matically, this gives the formula 
c = 299,885 -f 115 sin 2i:/40(7'-190n 
where c is the velocity of light and T 
the date of the year Represented 
graphically, the equation gives the 
simple “sine curve” shown m Figure 3, 
The nine dots on this diagram represent 
the nine accurate values then known, 
and the diagram shows how well they fit 
the suggested curve. At the same time, 
Edroondat^ pointed out that his theory 
could not be properly proved until about 


1938. If light were steadily decreasing 
in velocity, the value of c, in 1938, 
should be about 299,760 kilometers per 
second, while if the velocity were fluc¬ 
tuating, as he suggested, in 1938 it 
would be about 299,835 kilometers per 
second. 

The idea that the velocity of light 
might fluctuate slightly was borne out 
by the experiments of Pease and Pear¬ 
son. In 1929, Prof. Albert A Michelson, 
undoubtedly the world’s champion time¬ 
keeper of light, worried by the fact that 
tmospheric irregularities (the astrun- 
mer’s “bad seeing”) interfered with 
.IS measurements, using long base-lines, 
mbarked on the heroic task of con 
tiucting a mile-long vacuum tube. The 
ead-straight, air-tight metal tube, three 
pet in diameter, and evacuated to a 
ressure of 1 /2f)0 of an atmosphere, was 
nd down at the Irvine Ranch, Santa 
inj. (.alifornia Measurements iinder- 
iken by the United States Coast and 
icodelic Survey revealed that the tube 
••as >230 76509 feet long, while bv 
leans of miirois. the light was reflected 
ack and forth along the tube eight 
times, giving a base line of about eight 
miles Three months after the tube was 
t>iil into ojieration, on May 9tli 1931 
I'rofessoi Michelson died and the work 
was continued by Dr Fiancis G Pease, 
of Mt Wilson Ohseivatory, and Fred 
Pearson, of Chicago University. 

A SERIFS of 2,3.3 sets of measuie- 
inents was made over a period of 
two years, the results being tabulated in 
Figuri 4 The final result was stated to 
be 299.774±1] kilometers per second 
.41 the same time, it was stated that the 
leadings showed two periodic fluctua¬ 
tions in the velocity of light One fluc¬ 
tuation had a period of 14^4 days, the 
other of one year In both cases the 
velocity vaned bv about 20 kilometers 
per second. The shoiter period flue 
tuation nearly vanished during Decem- 
bci 1932 and January 1933, reappearing 
in February 1933. It was suggested that 
this fluctuation might be due to some 
influence of the Mmm, though how such 
an influence might work is not at all 
deal. Reluctant to believe that the 
actual velocity of light was changing, 
the observers also suggested that the 
variation might be due to instrumental 
changes, such as a possible change in 
the length of the light path, ground dis¬ 
turbances, errors in the timing mechan¬ 
ism. or a possible effect of refractive 
index in the path of light. Whatevei 
their causes, the existence of these minor 
fluctuations gave a certain amount of 
justification to Edmondson’s theory of a 
long-period variation 
De Bray pointed out that the earth’s 
magnetic field, which is known to fluc¬ 
tuate, might have some effect on the 
velocity of light. Accordingly, experi¬ 
ments were made to see whether the 


velocity underwent any change in a 
transverse magnetic field. The field used 
was 100,000 times more powerful than 
that of the earth, and the sensitive ap¬ 
paratus would have detected a change 
in velocity of one part in 20,000,000. 
No such change was detected. The sug¬ 
gestion that the refractive index of air 
might be changing was ruled out after 
referring to accurate determinations of 
this value made during the past 20 years 
At the beginning of 1937. there came 
the news of another determination of c. 
made by Wilmer C Ander.son in the 
Physics Research Laboratory of Har¬ 
vard University The method he used 
was to subject a light-beam to liigh- 
frequency modulations by passing it 
through a Kerr cell The light beam was 
then divided into two portions by means 
of a half-silvered mirror, and llie two 
parts were sent ovet different optical 
paths. They were recombined and 
focused on a photo-elec trie cell The 
diffeiente in length of the two patlis was 
adjusted until the photo-electric cell 
gave a minimum reading, mdic'ating that 
the two halves of the beam were out of 
phase Knowing this path difference 
and the frequency of the modulation, the 
velocity of light was easily obtained 
Between June 22 and Dec embei 5, 
19,36. 051 measiireincnts weie made, 
and showed no shoit period fluctuation 
which could not he attributed cliiectly to 
physical souices The mean usiilt was 
299,764±15 kilometeis per second 
Later, in 1938, Dr R A Housloun of 
Glasgow University. SLOtland, measured 
the velocity, using a piezo-electric crys¬ 
tal as an oscillator, and a base line only 
a few yards long. Initial tests gave a 
result of 299,761 kilometers per second. 

These two determinations seemed to 
strike a death blow at Edmondson’s fluc¬ 
tuation theory, so de Bray, deciding 


Figure 4 



again to neglect the early shoit-base 
reading.s, advanced a formula 

c = 299,900 - 3 8.55(7'-1900) 
to account for the diminution of c 
This gives a decrease in c of 3.855 kilo¬ 
meters per second per year, and pro¬ 
duces a straight line on the graph, as 
shown in Figure 5, which also shows the 
readings now known — excluding, of 
course, the three short-base readmgs 

So much for the expelimental results. 
Meanwhile, what had the theoreticians 
been doing 

As was to be expected, llie casting 
of doubt on something so fundamen¬ 
tal as the velocity of light produced a 
veritable plague of theories, moat of 
which were sooner or later proved either 
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to be untenable or to give a theoretical 
decrease in velocity of much less than 
3 kilometers per second per year Most 
of the theories revolved around the 
supposed expansion of the universe. 
De Bray suggested that, if the universe 
were expanding, and if the ether were 
really material—a view still held by a 
few physicists—then the ether would 
gradually be decreasing in density, and 
the slowing down of light would follow 
as a matter of course. Calculations of 
the magnitude of such a decrease showed 
that it would be negligible compared 
with the decrease of 3.8,55 kilometers 
per second per year indicated by experi¬ 
ment. A similar theory was advanced 
by Edmondson, who suggested that 
doubling of the radius of the universe 
would cause the measured velocity to be 
halved. According to experimental re¬ 
sults, however, the velocity of light 
should he halved in 60,000 years, where¬ 
as the universe is believed to double 
Itself only every 1,300,000,000 years. 
From relativity considerations, Tokio 
Takeuchi, a .Japanese scientist, deduced 
that the velocity of light will be decreas¬ 
ing, due to the redistribution of matter 
and radiation throughout the universe, 
but, again, the calculated decrease was 
far smaller than that suggested by 
de Bray. 

O THER scientists have been bolder. 

They reabze that the only real evi¬ 
dence for an expanding universe is the 
shifting of lines in the spectra of distant 
nebulae toward the red end of the spec¬ 
trum—the “red shift". Assuming that the 
velocity of light is constant, the red shift 
is explainable only by the theory that 
the sources of the light—the nebulae— 
are apparently receding from the Earth 
with enormous velocities It has been 



found that the velocity of recession is 
projiortional to the distance away of the 
nebula, which gives rise to the picture 
of an expanding universe. The magni¬ 
tude IS such that nebulae at a distance 
of one megaparsec (3.26 million light- 
years) are receding with a velocity of 
about 500 kilometers per second. 

The bolder scientists point out that if 
the red shift can be accounted for by 
some other theory, then the nebulae 


need not be receding and the universe 
may not be expanding. Most of the 
theories advanced imply a change in the 
property of the light as it travels from 
the nebulae to the Earth, and several of 
these theories fit in with the idea of a 
decrease in the velocity of light. 

One group of theories suggests that 
the energies of single packets of light— 
or “photons”, as they are called—may 
gradually decrease during their journey 
through space, due to such causes as 
gravitational interaction, interaction 
with ionized gases which may exist in 
space, or simply by a gradual diminu¬ 
tion of energy with time Such a diminu¬ 
tion of energy would imply a diminution 
in frequency and, if the wavelength of 
the light were assumed constant, a di¬ 
minution in velocity H J. Gramatzki 
has extended Maxwell’s theory of light 
to allow for either a decrease of velocity 
with time oi a change of dielectric con¬ 
stant with time In both ca.ses he showed 
that there would be a decrease in fre¬ 
quency (that 18, a red shift), and also 
in velocity, but again the effect would 
be negligible compared with that of 
de Bray. 

Zwuky has suggested that differences 
might be detected between properties of 
terrestrial light and light from distant 
nebulae. According to Pierre Salet, the 
velocity of light coming from stars is 
about 1 008 times greater than that of 
oidinary terrestrial light Zwicky has 
also suggested that the velocity of light 
may depend on its frequency, and that 
such a dependency would account for 
puzzling features about the spectra of 
certain novae Experimental tests, how¬ 
ever, seem to refute this 

In turn, de Bray himself recently came 
forward with a suggestion that the fre¬ 
quency and velocity of light may de¬ 
crease with time, and claims that ob¬ 
served red shifts can be explained by a 
decrease given by the equations 
c = 299,774 - mT 
f = 762.2 - .4r 

where ^ is the velocity in kilometers per 
second, / the frequency in mega-mega¬ 
cycles, and T the time in millions of 
years This represents a decrease in 
velocity of only one six-thousandth of a 
kilometer per second per year—which, 
of course, is much less than de Bray’s 
former suggestion of 3.855 kilometers 
per second per year to fit the observed 
measurements. 

Meanwhile, other scientists hold that 
changes in the measured velocity of light 
have no connection whatever with the 
expansion of the universe, or with altera¬ 
tions of certain fundamental constants. 
They believe that the variation is due to 
some undetected phenomenon which in¬ 
fluences the apparatus in some way or 
another. They stress the discrepancies 
between observations over short bases 
and over long bases, and also point out 
that the velocity of light can be meas- 


While the author of the 
accompanying article, a young 
English physicist, does not any¬ 
where state that a varying veloc¬ 
ity of light has been proved, and 
that the remaining problem is 
to determine its amount, it is 
feared that an occasional hurried 
reader may run away with these 
beliefs. If questioned, many 
physicists might say something 
like this; ‘The chances are that 
there have been errors in some 
of the experiments, and that the 
velocity of light is a fixed con¬ 
stant. But, of course, we can’t 
simply shut our eyes to the pos¬ 
sibility that it is not fixed, even 
though this is more pleasant.” 
This article will provide back¬ 
ground for accounts of future 
experiments —The Editor. 


ured indirectly, with compact electrical 
apparatus, by finding the ratio between 
the electromagnetic and electrostatic 
system of units. This has been done 
with great accuracy on several occa¬ 
sions, and the results show no marked 
variation, the value of c in each case 
being close on 299,781 kilometers per 
second. 

Other observers claim that, if light 
were slowing down or its frequency al¬ 
tering, such alterations could easily be 
detected by sensitive interferometers 
All such experiments to delect any al¬ 
teration have given negative results. 

What could possibly cause the varia¬ 
tion in the measured velocity of light 
other than fundamental changes? The 
answer is nobody knows Apparatus 
more sensitive than that already used 
will have to be designed and constructed 
in order to investigate the matter 
De Bray has stressed the point that, in 
the case of the revolving mirror method, 
it is assumed that the laws of reflection 
of stationary mirrors still hold good, and 
that the laws of reflection of a pencil of 
light, from a real or virtual .source which 
may have a transverse velocity approach¬ 
ing that of light, are assumed to be the 
same as if the source were at rest. These 
^assumptions, he suggests, may ulti¬ 
mately be shown to be inaccurate. 

AT present, however, science stands at 
the crossroads. Experimental ob¬ 
servations, on which the whole of science 
is said to rest, have presented it with a 
problem. Some changes have been de¬ 
tected in the measured velocity of light. 
One road leads to the type of solu¬ 
tion involving extremely fundamental 
changes, the other to the theory that 
some new type of correction must be 
sought and applied. Both roads lead into 
unexplored territory. Which road will 
science follow? We can only watch and 
wait for the traffic lights to change. 




Ships Can Carry Autogiros to Spot Submarines 


M erchant vesaels need to be warned of the proximity of 
submarinea if they are to elude or successfully light 
them. Submarines can bo spotted most effectively from the 
air, but ships cannot carry ordinary planes (plus catapults) 
and cannot stop, once a submarine is sighted, to hoist a plane 
aboard after its water landing. Use of warships to convoy 
liners or freighters subtracts striking power from the fleets 
themselves. 

The autogiro, carried on individual ships and taking off 
from cleared present decks or built up ones, would largely 
solve this problem, believe-Scientific American editors. The 
idea, conceived in our offices over two years ago by F. D. 


McHugh, has been called eminently piactical by experts. 

Much experimentation is necessary, of course, but the ’giro 
has possibilities, as shown in our drawing. It can “jump off” 
20 feet straight up and swing hard over to clear ships’ super¬ 
structures. It can land with a run of about 10 feet. It can 
hover. It can carry machine guns to drive a submarine’s gun 
crew below decks, and depth bombs to drop accurately while 
it hovers over the dark blob of a submerged submarine. To 
the ship’s gun crew, it can signal a sub’s location and spot 
shell splashes by flares. Very pistol shots, or acrobatics. 
Finally, the autogiro can constantly patrol many miles 
around its mother ship. 
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Deep Piers Built In Stiff Tides 



Aa the new bridge will look when completed. Note ‘'lookout point” 


New Suspension Bridge Near Tacoma ... Two Deep* 
Water Piers . . . Enormous Tidal Current Pressure 
Forces Unique Anchored Caisson Construction 

By CHARLES F. A. MANN 

O UTSTANDING of all the large tidal current, the velocjty of whtch, 
bridge projects under way as a re- changing every six hours, reaches nearly 
suit of the past year’s Federal nine knots. The second was the costli- 
RFC-PWA program, is the Tacoma Nar- ness of such a span in view of the semi- 
rows suspension bridge across the nar- pioneer status of the section it would 
row channel lying on the westerly side serve—a vast area larger than Switxer- 
of the Tacoma Peninsula, Tacoma, land, Holland, and Belgium combined. 


ported project could easily liquidate 
about $4,500,000 of its cost in 40 years. 

The chief task confronting the builders 
was that of sinking the caissons and con¬ 
structing the piers. The east pier of the 
Tacoma structure went down 200 feet 
below water level and the west pier 175 
feet, as contrasted to the deeper pier of 
the two at the Golden Gate Bridge, 
which went down only 100 feet. Hence 
it was decided to employ open-well type 
caissons with a wooden form built 
around the first part of each caisson to 
permit floating it into position and lin¬ 
ing it up before it was lowered to the 
bottom. The two main caissons were 
118 feet 11 inches long, and 65 feet 11 
inches wide, with boat-bow points. These 
two unus were fabricated in .Seattle and 
towed tllrough the Lake Washington 
Ship Canal to the bridge site in Tacoma 

A fter the sites for the two piers were 
L located in the Narrows, 24 concrete 
anchor blocks, each weighing 600 tons, 
were dumped in a huge double circle 
around each pier site These blocks were 
later anchored by cables to the floating 
steel caissons to hold them in place 
against the terrific tidal strain The 
blocks were cast on huge barges and 
were corrugated in such a way that they 
could grip the bottom mud. 

Having provided the anchorage, the 
two floating steel skeleton forms, which 
were covered with heavy timbering with 
caulked seams, were towed into place 
and anchored to the blocks by cable. 
These floating caisson sections were 
spotted accurately by the use of short¬ 
wave radio and transits with telescopic 
sites. 

The caissons were partitioned into 24 
spaces, each having dimensions of 11 


Washington. A number of things brought 

Two features of this bridge are of the idea into a more favor- 

particular interest to engineers. One is able economic position in 

the fact that its central span of 2800 feet 1937. They were; the opening 

IS the third largest such span in the of the Olympic wonderland 

world, only those of the George Wash- to tourists; the rapid growth 

ington Bridge in New York and the of the pulp and paper indus- 

Golden Gate Bridge in San Francisco try; and the migration of 

being longer. The other is the manner hundreds of settlers from the 

in which the engineers solved the prob- midwest dustbowl to these 

lem of smiting two large piers to a cheap, well-watered lands— 

depth ol 175 and 200 feet respectively, all insuring greater travpl. 

against tlic enormous jiressure of tidal There was also the fact that 

currents double those at the Golden Gate the great Bremerton Navy 

Bridge Yard is rapidly becoming one 

For more than 20 years, local people of Uncle Sam’s greatest naval 

have dreamed of a huge susjiension bases, indicating a need for 

bridge across the Narrows to replace the good highways and a fast 

femes. Always two factois stymied the Narrows crossing. Thus it One of the monster. <i00-ton concrete anchors, 

idea. One was the extreme depth of the was felt that a Federally sup- sharply cormgated, thsA were cast on barges 
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iists of u steel and concrete mass of pleted Jul> 1, 1940. will reduce travel 

lOO cubic yards weigliing .S2.000 time from mainland to peninsula from 

I. lodged in the hillsides above the 40 minutes to 10 and will be the best 

rows Kach anchorage will form lighted structure of its kind. Towers 

t of the main roadway The bridge and cables will be outlined in lights and 


An “anchor” m 
when dumped 
conatrurlion bai 


lakes a big splash 
overboard from a 
rge at a pier site 


will have a 26-foot loadway and 
five-foot sidewalks 

The structure, which will be i 


the roadway equipped with sodium 
sapor fog lights Airplane beacons wil 
be mounted atop the towel s 



caisson sinks lower 










Answer, Echo, Answer 


There are Echoes that Magnify Sound and Others 
that Change Harsh Discords to Harmony . . . Echoes 
that Analyze Sound . . . Whispering Galleries 

By ALBERT CARR 


E cho, according to the Greek myth, 
was a nymph who pined away for 
love till only her voice remained 
This charming legend makes pleasant 
folklore, but the science of sonics has 
given the echo a much firmer basis Al¬ 
though echoes still possess a poetic, 
eerie quality, we can now explain how 
they magnify sound, return some voices 
and Ignore otheis, convert discords into 
music, carry whispers over long dis 
tances, and perform other weird feats 
which challenge the imagination. 

Echoes are sometimes the radio 
stations of nature; without wires or 
sending-apparatus, they “step up” sound 
vibrations and hurl them enormous dis¬ 
tances. Some years ago, 28 tons of dyna¬ 
mite exploded in an Alpine 
railroad tunnel The terrific 
blast was heard by Swiss 
peasants 20 miles away, the 
apparent limit of the sound. 

Villages some 2.‘5 or ,30 mile® 
farther off heard nothing. 

Then, extraordinary news 
popped up 100 miles to the 
north, across the border in 
Germany, the noise of the 
explosion had been distinct¬ 
ly audible Had the sound 
of the blast “jumped” over 
a region 80 miles wide’ 

“Yes,” said the Swiss 
Meteorological Institute. 

What had been heard in 
Germany was not the direct 
noise of the explosion, but 
an echo of it Every echo is. 
you know, “mirrored” or reflected sound 
In tins case sound waves, concentrated 
by the tunnel in which the explosion 
took place, had traveled upward, reached 
a heavy cloud formation jierhaps 50 
miles to the north, which amplified and 
then reflected the waves to points more 
than 100 miles from their original 
source 

Everyone knows that curved or angled 
mirrors can play curious tricks with an 
image .Sound-mirrors (another name for 
echoes) act similarly they “bounce” 
sound waves from surface to surface, 
often altering their volume, pitcli, and 
iiiiniher of repetitions. Probably no echo 
has CM r achieved the record described 
by Mark Twain- “you could utter a 
word and it would talk back at you for 15 
minutes ” But there is an echo in Oxford¬ 
shire, ICngland, which repeats a pistol 
shot across a valley as many as 20 times 
the sound shuttling back and forth be¬ 
tween two hills. Like some actors, this 
echo gives its best performance at night. 


It has never been heard to score more 
than 17 repetitions by day, the differ 
ence is believed to be due to the nrori' 
unifoim temperature of the air at night 
A unique multiple echo exists at the 
Menai sus|iension bridge, in Wales 
There, a hammer blow on the main pier 
is returned in a series of staccato reports 
from each of the ciossbcams, all the way 


across the rivei—576 feet. To get an 
equivalent result with light, you would 
have to .set up a long row of mirrors, 
equally spaced, and place an object in 
front of the row, at a wide angle Then, 
by standing in the right position, you 
could see an image of the object in each 
mirror all the way down the line. 

Some echoes disdain mere numerical 
glory and strive for a single brilliant 
jierformance If, near a certain tomb 
on the Roman Campagna, you speak an 
entire hexameter verse, the echo will 
courteously wait until you have finished, 
and then repeat it after you Likewise in 
the deserted city of Mandu, in Central 
India, there is a spot where you can 
utter a long, solid sentence, and have it 
voyage back presently to your ears, un¬ 
broken. 

To produce one of these marathon 
echoes, the sound reflector must be so 
far away that you have time to speak for 
several seconds before the waves can 
make the journey to the reflecting sur¬ 


face and back again. Sound travels a'mile 
in about five seconds; an echo which will 
rejieat a five-second sentence therefore 
indicates a reflector half a mile away. 
Only extraordinarily clear acoustic con¬ 
ditions will permit the voice to carry so 
far; hence the rarity of this type of echo. 

As some curved mirrors magnify your 
image, some echoes magnify your voice. 

Usually such “megaphone" 
echoes are heard in caves. 
At the famous quarried 
grotto known as the Ear of 
Dionysius, in Sicily, the 
crumpling of a piece of Cel¬ 
lophane will make you think 
a machine gun is at work. 
Why’ Well, when echoes 
are thrown back simultane¬ 
ously from many surfaces, 
their combined volume is 
louder than tWal of the orig¬ 
inal sound heard from a 
single direction. This phe¬ 
nomenon was once utilized 
by a troop of Mexican ban¬ 
dits when trapped by a su¬ 
perior force in a mountain 
pass Discovering that the 
crags around them multi¬ 
plied both the volume and number of 
their voices, the bandits tried a desperate 
expedient. Yelling and shooting, they 
dashed for freedom. The echoes, re¬ 
sounding from all sides, made the enemy 
believe that a regiment was charging 
down on them; they fled and the little 
band escaped. This story, long current 
sTtuth of the Rio Grande, has furnished 
at least one movie episode for Holly¬ 
wood. 

Mark Twain, veteran echo-fancier, 
claimed he knew an echo which would 
speak only German. We may smile at 
the notion; but there are some echoes 
which are highly particular about the 
sounds they will do business with. One 
English echo has been called “The Suf¬ 
fragette," for, while it will respond to a 
woman’s soprano voice, it pays no atten¬ 
tion to a man’s. 

This sex-conscious echo does to sound 
what a colored mirror does to light. In a 
polished red vase, for example, you will 
notice that the reflection of blue objects 
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How echofs are magnifird The oound waves having traveled 
out from the source in all directions, siniultaneouslv con¬ 
verge hack on the shouler from all direuions, causing 
more intense vibration of the eardrum than was made by 
the original sound. He virtually shouts mouth against ear 


in it lose their color The red 
lijtht-rays of low frequency 
are reflected, while the high 
frequency blue rays 
largely absorbed The “se¬ 
lective” echo acts in the 
same way, throwing back 
some sound-waves in greater 
proportions than others 
The chief factors in this 
phenomenon according 
authorities on sonics, are 
the swe of the sound rcflec- 
lor. and the variation in tlic 
wavelengths which compose 
a complex sound like that of 
the human voit e Lord Kay- 
leigh, the famed Knglish 
physicist, .showed that the 
intensity of sound scattered 
or reflected by an obstacle is 
directly proportional to the siw of the 
obstacle, and inversely proportional to 
the fourth powei of the wavelength. 
(The same law, incidentally, applies to 
the scatteiing of liglit, and is used to 
explain the blueness of the sky ) 
When, according to this law, sound 
waves of various lengths traveling the 
same plane encounter a small obstacle, 
the longer waves tend to continue be¬ 
yond it, much as large water waves pass 
around a rock and close in again on the 
other side, without substantial interrup¬ 
tion The shorter sound waves, on the 
otlier hand, are scattered, somewhat like 
small water waves encountering the same 
rock. Consequently, when the sound re¬ 
flector is small, the chances of the scat¬ 
tering and reflection of short sound 
waves are much better than those of long 
sound waves. Since the shorter waves 
represent the higher tones of sound, it is 
these tones which we hear most loudly 
when a small, distant reflector happens 
to produce an echo. 

Certain selective or “harmonic” echoes 
have the curious trick of raising the 
pitch of sounds. At the Gap of Dunloc, 
in the lakes of Killarney, it is said that 


the gho>,t of a lung dead musician will 
accompany whoever |)lays a bugle there 
It is perfediv true that the echo of each 
note come", back an octave liighoi, and 
that It provides a harmonious accom- 
puiiJincnl for a simple bugle call. The 
principle IS that of the selective echo, a 
small obslaclc, such as a clump of tiecs, 
will return the first harmonic wave¬ 
lengths, or octave, of a fumlamental tone 
more efficiently than the tone itself 
Evi-ryone has observed how a prism or 
spectroscope grating breaks up sunlight 
into Its component eolors Here and there 
an (clio will do the same thing to sound, 
producing a “sound spectrum.” At Big¬ 
horn Canvon. m southern Montana, the 
rushing roar of the river is sometimes 
echoed from a certain section of the 
cliffs in a howl like that of a police-car 
siren, beginning on a liigh note and 
sweeping down into the bass clef. Years 
ago Indians in the neighborhood used to 
shun the spot for fear of “evil spirits ” 
Today we know that the various wave¬ 
lengths in the sound of the river are re¬ 
flected by different parts of the jagged 
cliff, reaching the ear separately, instead 
of all at once If the observer lakes an 


other position, he can cause 
tile order of the sounds to be 
reversed, so that the echo 
begins with the deep tones, 
and rises to the treble 
Physicists say of echoes of 
this type that they “analyse" 
sound 

1 rememlier standing near 
Kugle Harlior, on the wood¬ 
ed shore of Lake Superior, 
and hearing what sounded 
like a celestial hymn, played 
in slow time, by some mys¬ 
terious organcsl For a while 
I thought I had suffered a 
hallucination But similar 
experiences of others in that 
region show that what I 
heard was the noise of the 
waves of the lake on a peb¬ 
bly beach, analyzed and echoed har¬ 
monically by the forest behind 

The musical et ho is certainly the most 
eharming of all the numerous echo fain 
ily Its principle seems to be to repay 
evil with good On .Saddleback Mountain 
in Maine, the most hideous discords— 
such us an Indian war-wlioop—are re¬ 
turned as a delightful, soft, musical note 
Such echoes are generally found only 
where there are symmetrical rows of 
trees which “cut out” or absorb certain 
sound frequencies, and reflect the others 
in a harmonic relationship. 

Pei haps the most dramatic of all 
echoes are those in winch the sound is 
reflected from deeply curved surfaces. 
The whispering galleries of the world 
are all of this type One of the best 
known is under the gieat dome of St. 
Paul’s Cathedral in London. There a 
whisjier will creep across from one side 
of the dome to the other, to be picked up 
with astonishing distinctness on the op¬ 
posite side, 102 feet away. The Ear of 
Dionysius, already mentioned, is one of 
the finest of all whispering galleries. At 
Its top IS a small passageway where the 
visitor can distinctly hear the breathing 
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An abstract diagram of the action of an “analyzing” echo. Large reflecting areas 
throw back more of the deeper sonnds; small ones more of higher sounds. 
Owing to differing total path lengths these “analyzed” echoes arrive in succes¬ 
sion, but from high to low for one listener, low to high for the other 


of a man on the floor, 120 feet below. 
The tyrant, Dionysius of Syracuse, con- 
fcived the notion of imprisoning political 
enemies in the Ear. and by listening at 
the top, was able to overhear their whis¬ 
pered plots and secrets 

How is it that a whisper which cannot 
be heard for 20 feet under normal condi¬ 
tions will carry 10 times as far in a whis¬ 
pering gallery? The explanation lies in 
the fact that the sound is “slanted" off 
the smooth inner surface of the round 
dome again and again, traveling in a 
senes of arcs A helpful analogy is to 
imagine a billiard ball with “forward 
spin" as It strikes a cushion at an acute 
.ingle Under the right conditions the 
bull instead of being slowed down, 
"picks up" Similarly, the volume of 
sound “picks up" in whispering galleries 
us It travels over the curved reflector. 

E choes have been used as a method 
of torture In the Cave of the .Snake, 
in the wrinkled and lonely hills of the 
Kaiinui Range of India, the least sound 
IS repeated in a low rushing murmur 
that seems to pervade the doomed cham- 
bet A torture-loving Kujah once eon- 
ceived tiie notion of putting his victims, 
one at a time, in the pitch blackness of 
the lave with no company but that of a 
deadly hlai k i obra There was no wav 
of tdhng how soon the cobra would cn- 
(ounter its destined victim and strike 
But every time it moved or hissed the 
slithering sound would seem to come 
from all directions. Under the unbear¬ 
able suspense the [irisoner would die a 
thousand deaths before the hital mo- 

Howevei, the Rajah felt that in not 
overhearing the sufferer’s toiture he was 


missing the best part of the fun So he 
had a small opening made in the sealed 
entrance. And—as was to be hoped - 
while he sat with his ear to this opening, 
the snake crawled up and hit him. 

The best known of America’s whisper¬ 
ing gallerie.s is in the Capitol at Wash¬ 
ington. in Statuary Hall, where if you 
stand in the proper spot you can com¬ 
municate by whispers with a friend .“iO 
feet away 

Most land echoes seem lo have no 
other purpose than lo entertain the 
curious. But at sea, echoes work for their 
living, measuiing ocean-depths for navi¬ 
gators The echo dejitli-finder used bv 
the United States Coast and Geodetic 
Survey in charting the bottom of the 
ocean, and earned by piactically all im¬ 
portant vessels, enables a ship running 
at full sjieed to obtain four soundings a 
second in depths of 600 feet. Sound, be 


it noted, travels approximately five 
times as fast in water as in air. 

The principle of the instrument is 
simple enough. Sound waves, pro¬ 
duced under water, speed to the ocean 
bottom, and are reflected upward. An 
electrical device measures the elapsed 
time between the transmission of the 
sound and the return of the echo, and 
this time interval is recorded in terms 
of depth. In war time these depth- 
finders have helped ships to detect the 
presence of submarines by recording 
the sound which they make. 

The story goes that many years ago. 
in the cathedral at Girgenti in Sicily, a 
gentleman was kneeling alone near the 
high altar, when lie suddenly heard a 
distinct whispei "Bless me, father, I 
have sinned 

.Startled, he looked aiouiid. There was 
no one near him The whispered con¬ 
fession continued Amazi-d. he conclud¬ 
ed that It could only come from a con 
fessional booth over 100 feet away. He 
approached the booth, but at once the 
whisper ceased Returning to the orig¬ 
inal spot, however, he heard the word.s 
as clearly as if they were being mill 
mured into his ear. 

Unfortunately, he was not content 
with the discovery of an acoustic p|ie 
nomenon. Delighted at the prospect of 
rare entertainment, he invited some of 
his friends to join him in eavesdropping 
on the confessions of their neighbors, 
But. appiopriatelv enough, in the verv 
hrsl confession, he heard the sound of 
his own wife’s voice admitting sms no 
husband cures to have on his wife’s 
conscience 

A mong echoes us among people, 
there is inhnite diversity One finds 
not only easy-going, good-natured 
echoes, but grumblers, loud-mouthed 
bores, wisecrackers, show-offs, tempera¬ 
mental artists, and a few hard workers. 
But Little Sir Echo always has one ad¬ 
vantage over merely liumati sound-mak¬ 
ers No one experts him to be original 



Spectacular pillar haloii at Wilbur. Wathington, photographed at 12:15 A. M. by S. B. Breed. Five-minute rapniur 
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Pillar Halos 


“I^XCITEMENT Cauaed by Freak- 

Tj ish Lights” was a headline m the 
Wilbur (Washington) Register. 
“Last Thursday night,” the news item 
beneath it stated, “those of our citizens 
who were awake witnessed a display of 
freakish lighting effects that is seldom 
equalled for beauty. From every out¬ 
door light—street lights, electric signs, 
and automobile headlights—there arose 
perpendicularly a shaft' of light high 
into the air. Within these ghost-like 
beams there flickered and danced mil¬ 
lions of particles of frost.” On this 
occasion one Scientific American reader, 
S. B. Breed, of Wilbur, thought to photo¬ 
graph the odd phenomenon and sent this 
magazine the illustration shown above, 
with a request for a scientific explana¬ 
tion. 

When readers send this magazine de¬ 
scriptions of odd meteorological or at¬ 
mospheric phenomena for explanation, 
the editors turn to W. J Humphreys' 
“Physics of the Air,” a standard ad¬ 
vanced reference work about this parti¬ 
cular corner of science; often also, as ui 
this case,’ to the author himself. Dr. 
Humphreys, because his lifetime work 
as Professor of Meteorological Physics 
at the United States Weather Bureau in 
Washington, has brought to his atten¬ 
tion myriads of meteorological oddities. 


“The photograph,” he replied, “is of 
pillar halos and is the best I have seen 
of that phenomenon Pillar halos,” he 
continued, “are produced by reflection 
from the upper and under sides of tabu¬ 
lar snow crystals, which tend to fall flat¬ 
wise ” In extension of his comments 
Piofessor Humphreys cited an article in 
the Monthly Prather Review of the 
United States Weather Bureau, by B W 
Currie. Professor of Physics at the Uni¬ 
versity of Saskatchewan. Canada, de¬ 
scribing a similai happening, and the 
following IS quoted from that article. 

“The color of the light from the pil¬ 
lars, and its state of polarization, show 
that they are caused by reflection. The 
color of each pillar is exactly the same 
as that of tlie light below it, the red 
pillars from neon electric signs are par¬ 
ticularly noticeable. The apparent 
height of a pillar increases with the in¬ 
tensity of the light source. Calculations 
based on known distances to light 
.sources and the measured sizes of the 
corresfionding pillars on photographs 
often give heights in excesp of 1100 feet. 

“Two kinds of crystals—thm hexa¬ 
gonal plates and thin broken fragments 
of snowflakes—cause the pillars. Only 
the first kind is found on calm nights 
when the most brilliant displays occur. 
Both kinds of crystals may ^ found 


when the pillars are seen on windy 
night.s. 

“Wind velocities less than eight miles 
per hour seem essential to the formation 
of bright pillars. If snow is falling, the 
pillars can be seen only if the wind is 
strong enough to break the snowflakes 
Temperature conditions show no uni¬ 
formity, partly because the crystals are 
formed at higher levels and then full to 
the surface.” 

.Sometimes pillar halos are similarly 
seen above the sun or, if the sun is high, 
below It as well. 

Related directly to pillar halos are 
several phenomena which do not at all 
resemble them in shape: certain arcs 
and circles, seen surrounding the sun, 
often in elaborate complexes like school¬ 
room exercises in geometry. All have 
scientific names such as perhelic arcs 
and circles, anthelic arcs and heliac arcs. 
But the plot rapidly thickens, for a part 
of these are caused by reflection, and, to 
complicate the complexity, there is a 
third class of ring phenomena due to 
diffraction: coronas, solar or lunar. 
Halos are red inside, blue outside, cor¬ 
onas the reverse. Writers often confuse 
the three classes and who con blame 
them? Short of close study and perfect 
memory it is safest not to leave the vi¬ 
cinity of a textbook. 
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A MONTHLY DIGEST 


Bike Tibes Tested 

L ike its big brother, the automobile tire, 
J the bicycle tire now undergoes actual 
road tests in addition to laboratory check¬ 
ups to insure serviceability. 

On a unique machine invented hy engi¬ 
neers of the Fisk Tire Company, four bike 
tires can be tested at one time by means of 
a trailer arrangement hooked to the rear of 
an automobile. 

The four tires run simultaneously, each 
under an individual load of 125 pounds. The 



Heavily loaded tires under test 


automobile pulls them at 25 miles per hour, 
rain or shine, to simulate actual service con¬ 
ditions 

According to A E Benson, Fisk product 
development manager, the tests provide the 
following information Behavior of tire on 
different types of nms, resistance of carcass 
to fatigue at different inflation pressures, 
stability of beads in maintaining a true run¬ 
ning tire, resistance of tire to rim cutting, 
quality of nm stnp in resisting indentation 
of spoke heads; quality of tube in main¬ 
tenance of air pressure and freedom from ex¬ 
cessive growth, and quality of tread stock 
resistance to wear 

Indoor tests on another machine provide 
a double check on the same conditions 


Perfected “Rubber 
Lung” 

A SHORT time ago newspapers carried 
the story of the first use of an artificial 
lung on a mother during childbirth. The 
mother was afflicted with paralysis a short 
lime before the child was to be bom and 
had been kept in an iron lung. Delivery 
was, of course, impossible while she re¬ 
mained in this machine, so a smaller, newly 
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developed lung was borrowed from the 
family of a paralysis patient, Fred Snite 
The delivery was successful 

The small lung which served in this case 
was one which was discussed in Scientihc 
American about two years ago, and was de 
veloped in part by the General Tire and 
Rubber Company In an accompanying 
illustration will be seen the latest perfected 
model of this lung, which not only provides 
the patient with a regular rhythmical supply 
of air but leaves the limbs free for any neceS 
sary manipulation or massaging by nurses 
It will be noted that an additional feature of 
tbs IS the transparent plastic cover through 
which the patient’s chest action may be ob¬ 
served. This device, when strapped over the 
chest, is sealed around the edges by sponge 

This emergency lung, which is called the 
“General-Collins," is easily transportable, 
IS operated by a % horsepower motor or 


by a hand pump if electricity is not avail¬ 
able, and is so inexpensive that it might he 
carried as regular equipment in even the 
smallest hospitals, in pohee emergency 
squad cars, fire-fighting umts, and by first- 
aid organizations of all kinds. It has been 
designed in four sizes to care for patients 
from infants to large adults 


Bacteria Cause Kerosene 
Explosion 

B ritish authorities have for months 
been puzrled by mysterious explosions 
in gasoline storage tanks holding their war 
time furl Sabotage was suspected but uii 
proved, for the terrific explosions brought 
complete catastrophe. Finally a kerosene 
tank blew up and, after the explosion, 
bubbles of gas were noticed rising from 
the layer of water at the tank’s bottom on 
which the kerosene had been floating 
The government’s expert on the genera¬ 
tion of gases by bacteria, Dr A. C. Thaysen, 
examined some of the water and sediment 
It was found that they contained a new 
kind of bacteria wbch can live in kerosene 
and ferment it into 10 percent ethane and 
90 percent methane It was undoubtedly 
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For deleniie againit low-flying aircraft 


these explosive gases, generated by the bac¬ 
teria, which caused the explosion. While 
Dr. Thaysen has not solved the puzzle of 
the gasoline explosions, he is virtually cer 
lain that a similar action was responsible - 
Science Service. 



De-Enameling Light 
Sheets 

T o its line of sand-blast guns, Michiana 
Products Corporation has added a new 
model which is now being used by makers 
of vitreous enamel products, such as stoves, 
refrigerators, cabinets, and sinks, for de- 
enameling defective sheets or parts which 
are ordinarily a total loss. This new gun 
has hve outlet nozzles or orifices through 
which the sand is discharged with a brush 
like action, cleaning without peening or 
distorting sheets 19-gage and lighter. Be¬ 


all air-cooled and required much more 
space This new equipment, therefore, has 
12 percent more efficiency and its space re- 
qiiirenients have been reduced by two 
thirds- -of importance to theaters, restau¬ 
rants. and ihc like, where spare is at a pre- 


speed transmission. In addition, the unit 
has a 108-inch wheel base and a standard 
racing-car arrangement in springs and 
chassis. Tires are apparently sponge rubber 
“airless” type. 

Radio equipment and lompass are con¬ 
tained in the inlcnor which is air condi¬ 
tioned for comfort 



Sand blasting for reclamation 


100-Mile-an-Hour 
Anti-Aircraft 
Combat Car 

E quipped wah three machine guns and 
a cannon, capable of traveling more 
than 100 miles per hour, built of .SO-cahber 
bullet-proof armor plate and glass, mounted 
on bullet proof tires, able to climb grades 
of 50 percent inclination and travel through 
mud, sand, and broken ground, having a 
cruising range of 225 miles at 70 miles per 
hour. as easy to drive as a motor car ■ -that, 
in siibstami, is the newest type of anti-air¬ 
craft combat car. 

This new mobile unit is a powerful arm 
of defense against low flying aircraft on 
ground strafing missions. Its armament, 
-pied, maneuverability, and bullet-proof 
lonstriiclion make it always ready for in¬ 


sides de-enameling, the makers recommend 
this type gun for cleaning wood, stone, and 
other materials, the surfaces of which might 
be damaged by a harsher, single nozzle 
blast. 


Gas-Cooled Compressor 
Motor 

nnHE world’s most powerful air-conditiqn- 
X ing oompMssot unit, with a cooling 
cqiaeity «|u4 to the meWn* of 100 tons 
of foe ia 24 twatfi, lUfs just been announced 



Designed by Preston Tueker of Tucker 
Manufacturing Company, this “tank" was 
made possible bv use of the most modern 
steel consirurtion process—arc welding Arc- 
welded consiriirtion actuallv makes the ma¬ 
chine bullet-proof. Welding does away with 
bolts and rivets which become worse than 
projectiles when driven into the tank by 
heavy gun fare. While eliminating this haz¬ 
ard, the arc welds are themselves bullet¬ 
proof Welding on the Tucker Tank was 
done with electrodes and arc welders manu¬ 
factured by The Lincoln Electric Company. 

This tank is equipped with one 37mm 
full-gutoraatie cannon firing at a rate of 120 
ihots per minute, and three JO-oaliber ma¬ 
chine guns. The turret rotates freely, giving 
outlets firing rsnge, and all dl*" f» 2% 
^ek attd so phtoed gs to gire full 

iiiWMhle 




treeis 

IMORE than 6 mill'on trees were 
planted in windbreaks and 
shelterbelts last year in a total of 
30 states. 


Ersatz Rubber 

W ITH synthetic materials in many 
instances replacing more expensive 
and less satisfactory natural products, the 
question is often raised as lo why siibsli 
lute rubber remains so high in price 

Using the production of Buna, Ger¬ 
many's siibstilule rubber, as an example. 
Plastics (London) points out that the 
process is so complicated that certain basic 
costs cannot be decreased The works plant 
IS costly, mainlenaiioe is much higher than 
in ordinary plants, the highly inflammable 
materials need special preraiilions. continu 
ouB testing and research arc expensive, bill 
neressarv, adjuncts But the main reason 
for high cost IS the fact that tliere are so 
many intermediate processes 

The first step is the manufacture of car 
hide from lime and coke in an electrir 
furnace using 10,000 volts This needs a 
sizable power station lo produce the neces¬ 
sary 100 lo 200 tons of carbide a day. The 
carbide is then treated with water to pro¬ 
duce acetylene The acetylene is trans 
formed by catalysis and hydrogenation into 
the chemical butylene glycol. The yield 
of these two processes is only 35 percent 
of the theoretical. Two more steps, another 
transformation, and a polymerization, yield 
the rubber substitute. The polymeritdng 
agent is metal&c sodium, difficult to handle. 
To make one ton of rubber, four tons 
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wing, and gives a biplane effect. The in¬ 
clination of the forward slat can be adjusted 
by the eccentnc at the points A on the 
drawings. There is another reason why the 
combination of slat and flap is worth con¬ 
sidering: The depression of the flap tends 
to nose the airplane down; such a tendency 
would be counteracted by the lift force 
forward of the slat .—A K. 

Contrast in Training 
Planes 

wo of our photographs show a definite 

contrast in modem training planes. 
The Stearman PT-13A Army primary train¬ 
ing plane is a biplane, powered with an 
engine of more than 200 horsepower, with 
a top speed of around liiO miles per hour. 
The Stearman is a rugged biplane, of short 
span, so that maneuverability is high and 
there is ruggedness available for the moat 
violent stunting The cockpits are open so 
as to give the “feel of the air” to the pilot 
The Porterfield Model 50 is a decided 
contrast It carries only a 50-horsepower 
Continental engine, of the four cylinder 
opposed type, and the open cockpit can be 
converted into a comfortable cabin with 
plenty of vision The Porterfield Trainei 
has been specially designed for the thou¬ 
sands of students who will undertake 
C. A A flight training all over the country 
The small ships now being used for such 
training—the Porterfield, Aeronca, and so 
on—arc remarkably economical, easily 


ere across the North Atlantic straight from 
factories in Canada is much more practical. 
In fact, the Alhea may expect a great deal 
of help in aerial warfare from Canada. 
The Society of Bntish Aircraft Constructors 
tells us in a news letter that 11 major Cana¬ 
dian engineering firms are handling aircraft 
production work, and that the pulse of pro¬ 
duction IS quickening every week. The net¬ 
work of factories is spread throughout the 
Dominion, with torpedo planes being built 
as far west as Vancouver. Our northern 
neighbor has a great opportunity in military 
aviation .—A K. 


Is THE WeSTWALI. 

Invincible y 

I F Germany’s bristling West wall proves 
invincible to attack in the present war. 
It will be the first great wall in history that 
has ever completely justified the Irii'.l put 
m UnSayB Science Service 
China's Great Wall, a bariier 1.500 miles 
long, 15 to .50 feet high and reinforced by 
thousands of towers, was built to shut out 
barbarians who kept swooping down from 
the north (.osting thousands of Chinese 
lives III the construction, one flippant crack 
later summed up its worth “The Chtnese 
nevei got ovtr it but the Tartars did” 

Two modem tr.iining planes with 
desirable (haraiteristics. Below 
The Porterfield Trainet. and. 
right, a 'ste.irnian tiriinurv trainer 



handled, of slow landing speed due to 
their low wing loading (6.5 pounds per 
square foot on the Porterfield), and safe in 
students’ hands. 

Neither the operators who give the in 
struction nor the students who undertake 
It have any reason to complain of the equip¬ 
ment at their disposal. Main data on the 
Porterfield Trainer are: High speed with 
open cockpit, 95 miles per hour; gross 
weight 1100 pounds; useful load 436 
pounds; length 22 feet 6 inches; wing span, 
34 feet 9 inches; wing area 168.8 square 
feet. The students for whom Uncle Sam 
is providing flying training are to be 
envied.— A. K. 


Hadrian's Wall, which crossed Britain 
from coast to coast, fortified Roman Britain 
against invasion from tribes of the north 
Although the last word in 2nd Century A o. 
military construction, the strongly fortified 
barrier was stormed and broken during more 
than one conflict. 

In Germany itself, Rome’s old Lames Line 
that marked the limit of conquest was not 
particularly heavy, but the Romans thought 
it adequate when they had backed it by 
block-houses and manned it for defense. 
When internal troubles weakened the em¬ 
pire, however, Franks and other tribes ran 
over this great wall and swept on in triumph 
into Gaul 


Minich began working with this product 
and developed a machine with wluch he 
does things to it. From Pliofilm, treated 
and turned into Tensolite, is made a dental 
floss, bristles of many kinds, tape in nu¬ 
merous colors, and, even a fiber as fine as 
cocoon silk. One of the bristles has an 
abrasive core, so that when made into 
brushes it will abrade a surface at the same 
ame that it pobshea. Sheets have been 
made that are, in the commercial grade, 
.0(X)2 of an inch thick, but experimentally 
they have been made to a thickness of 00008 
of an inch This last sheet puts the word 
“gossamer" to shame, fur it actually floats 

Tensolite laminations in different colors 
are made into attractive striped tapes End¬ 
less belts may be made from it; or colorful 
sheets for such things as raincoats, each side 
of a different color. Air-like filaments have 
made very satisfactory fishing lines and lead¬ 



ers, badminton and tennis racket strings, 
yarns and threads and tapes have been 
woven into cloth, belts, trimmings, and 

All Tensolite products arc proof against 
water, oil, grease, acid, alkali, perspiration, 
mold, and vermin. They stand all normal 
• emperalures, are non-explosive, and can 
be printed They have long shelf life 
and may be cleaned with soap and water 
or may be dry cleaned. They must not be 
ironed, but can be pressed readily with 
weights While the original Pliofilm sup¬ 
ports slow combustion, Tensolite contracts 
so rapidly in the presence of flame that it 
actually runs away from the flame 


TAR 

average smoker lines his 
lungs with 8 quarts of tobacco 
tar in a period of ten years, accord¬ 
ing to the estimate of Dr. Angel H. 
Roffo, of Buenos Aires, Argentina. 


Canada to the Rescue 

Here was a beautiful idea propounded 
in the press that British dnd French 
warplanes could fly to Poland’s aid and 
shuttle back and forth, dropping deadly 
bombs on the German forces. The great 
distances involved and the destruction of 
the Polish aerodromes rendered the plan 
unfeasible. But the scheme of flying bomb- 


Truly Versatile 

NUMBER of amazing products of 
rubber hydrochloride, in a form called 
Tensolite, were shown us recently by Henry 
D. Miniclu Rubber hydrochloride has been 
known for a number of years and was intro¬ 
duced in a stabilized form by the Goodyear 
Tiro and Rubber Company in 1934 under 
the now well-known name Pliofilm. Mr 


Sulfamic Acid 

R ecent development of a practical 
process for commercial-scale manu¬ 
facture of sulfamic acid (HSOaNHi) has 
stimulated a wide interest in this new 
industrial chemical. According to Indus- 
trial and Engineering Chemistry, a number 
of industrial uses based on the unique 
chemical and physical properties of the 
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With iimple eqaipment amatenn can make toond-on-diak talkies 


acid have already been developed One 
such use 18 based on the rapid reaction of 
sulfamic acid with nitrites to yield nitrogen 
and sulfuric acid. 

A novel industrial application of this re¬ 
action IS Its use for the necessary removal 
of excess nitrite following one of the steps 
in dye and lake color manufacture. Sulfamn 
acid IS two to SIX times more effective than 
urea which is commonly used for such pur¬ 
poses. Higher concentrations of nitrite may 
be employed, and the excess nitrite removal 
in most cases may be shortened from a 
period of hours to a period of a few minutes 
Cleaner shades of color and greater uni 
formity are thus made possible. 


ends, towed 15 miles to Us site and sunk by 
pouring concrete on its top 
Different from ordinary procedure in tun 
nel work, (which involves Iniring beneath 
the river bottom), sinking the secuon as a 
unit minimizes the depth of earth covering 
over It—five feet as against 15 with conven¬ 
tional practice. The shallower depth has 
the added advantage of providing a shghter 
grade in and out of the tube than would be 
the case otherwise 

How Effective Is 
Aluminum Foil 
Insulation? 


Fluorine Filters 
OF Bone 

N some sections of the country, mottled 
teeth have become a serious problem 
because of the fluorine in drinking water 
This eaiise of iinsiglilly teeth, discovered 
only a few years ago, has set many research 
scientists working on ways to eliminate it 


R ecent investigation of heat transfer 
coeftcients has shown that a single 
sheet of aluminum foil placed midway in 
a horizontal air space with the heat flowing 
downward is equivalent to approximately 
three inches of corkboard in insulating 
value. With three layers of foil in the same 
space, the heal transmission is reduced to 


almost half that obtained with one layer. 

The investigation also showed that the 
eye, while a good judge of reflectivity, can¬ 
not evaluate aluminum as an insulator. Sur¬ 
face films formed by exposure to laboratory 
fumes and dust, salt spray, and by normal 
use as a house insulator are readily visible 
to the eye, but decrease the insulating value 
very little. 

Amateur Sound Movies 

S OUND equipment for amateur movie 
addicts, available for some years, has 
made use of the regular film sound track 
which, of course, necessitates the use of 
photo-electric cells and auxiliary equipment. 
Now. for the first time, amateur movies in 
the 6 and 16mm si/es may be made with 
dialogue, music, and sound effects—all re¬ 
produced as perfectly as sound on film but 
by the use of a phonograph disk in the Syn- 
crosound System, a product of Presto Re¬ 
cording Corporation 

The entire sound recording and repro¬ 
ducing equipment is contained in a single 
carrying case that weiglis less than .50 
pounds It can readily be carried by one 
man The cost of the equipment is about 
I/lOtli as much as the lowest priced sound 
on-film equipment The cost of the sound 
recordings themselves averages about 20 
cents a minute of running time, or one dol¬ 
lar for a five-minule reel. The synchroniza¬ 
tion IS automatic, requiring no supervision 
or adjustment once the picture is started 
The sound recording and reproducing 
system can be added to any standard make 
of silent 8 or 16mm camera and projector 
It consists of a portable sound recorder, an 
eleetrii motor drive for the camera, and a 
small attachment for the projector The 
latter units can he installed for a few dol 
lars and they can be quickly detached if 
desired to make silent films 

Slow Fuse 

E lectric motors, coils, solmoids, mag 
nets, and relays often have overloads 
which are not necessarily harmful but 
which, nevertheless, blow the ordinary type 


Dr n V Smith of the University of Ari¬ 
zona. Ollege of Agrirullure, reporls some 
success in ibis direilion 

Dr .Siiiilh li.is invented a small filter 
cartridge, adaptable to drinking fountains, 
and made of bone Another type is larger 
and siiilable (or Irtating the water supply 
of schools or homes An electric alarm is 
set off when the filler in the latter type has 
absorbed all the fluorine it can and hence 
nicds replacement 

The bone filler is made by treating animal 
bone with caustic soda, then washing it 
with walir and finally neutralizing it with 
a dibit, acid 

Arl-VV ELDED StEEI 
River Tunnel 

( ''HlCAGO'.S luw river tunnel, a double 
j tube of steel, 200 feet long, 40 feet wide, 
and 23 feel high, which is to carry Slate 
Street subway cars under the Chicago River, 
18 the most intricate job in Chicago’s new 
subway system The giant lube will rest in 
a trench dredged to a 30-(ool depth below 
the river bottom and will be sealed at both 
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Above: One nnit of the illuminated 


of fuse so that service is interrupted while 
new fuses are put in place A new fuse, 
recently developed by Littelfuse Incorpor¬ 
ated, 18 of unique construction, designed 
particularly to prevent such interruptions 
It has a simple fuse link, a resistor element 
which provides the heat inertia, or time 
lag. and a spring 

On severe overloads, the fuse link melts 
as a convential fuse would do, on prolonged 
but not severe overloads, the resistor heats 
up and melts the fusible alloy. The spring 
serves not only to open the circuit com¬ 
pletely after the fusible link has melted, 
but also takes up the expansion of that link 
due to repealed heating and cooling. 

Should Expectant 
Mothers Smoke? 

S MOKING does not have any good ef¬ 
fects on the mother during pregnancy 
However, clinical experience would indi¬ 
cate that a moderate use of tobacco is nut 
harmful to the mol her or to the baby When 
a woman smokes excessively, it is usually 
suggested that she decrease her smoking 
dunng pregnancy and particularly during 
the nursing period. 

Many physicians feel that the nicotine 
in tobacco may have a deleterious effect on 
the baby, but there is little scientific evi¬ 
dence to substantiate this view Nicotine, 
however, does pass through into the mother’s 
milk, so that excessive smoking may result 
in toxic amounts of nicotine being absorbed 
by the child .—Journal of the American 
Medical Association 


traffic marker. Below A plastic 
test block set in a busy highway 



show a sample unit of the illuminated guide 
line and also a picture of a test block of a 
plastic material made by Monsanto Chemi¬ 
cal Company which was set in a busy 
street of Little Rock, Arkansas, for mne 
months. At the end of that time, during 
which an average of 9000 cars per dav 
passed over it, the plastic substance showed 
no apparent depreciation of the surface and 
Its transparency was as good as when the 
plastic was new 

Science to the Aid of 
Beauty 

N ot all inventions arc made with a 
definite use in mind Only too often 
une may result from a great amount of re¬ 
search and then much more research is 
necessary to find what it is good for Polar¬ 
oid, a material which polarizes light, falls 
in exactly that class. Originally, it was con¬ 


sidered for on important use in the head¬ 
lights of cars to which it has not aa yet been 
adapted. It had, of course, a definite place 
from the beginning in scientific work, but 
practical everyday applications had to be 
found for it. Work to that end has found 
for it a place in many industries. 

It may, therefore, not be so surprising to 
learn that this rapidly growing invention 
has been adapted for the beauty parlor 
Because of the ability of this material to 
dampen light reflections, as we have ex¬ 
plained before in these columns, it has been 
found to be an excellent medium through 
which to view the skin and see those blem¬ 
ishes which are partly or wholly invisible 
under ordinary light. Dr. Martin Crabau 
recently demonstrated in the salon of 
Helena Rubenstein what is called the “Po¬ 
laroid Dermnscope,” which employs this 
malerial. With it, it is claimed that an 
observer can examine layers of skin under 
ibe epidermis almost as though the outer 
skin surface were not there. Then by mov¬ 
ing a control lever, he can throw the outer 
surface into even greater prominence than 
under ordinary light for the examination of 
surface blemishes. The assumption is that 
once the beauty specialist knows of the ex¬ 
istence of hitherto unseen blemishes she 
can adapt her procedure accordingly! 

Preserving Paper 

A new and improved method of protect 
mg documents, developed and patented 
1)V Dr Joseph Broadman, will strengthen 
paper by means of a protective coating which 
renders the sheet impermeable to air, mois¬ 
ture, and the like, so that it can be handled 
and preserved indefinitely. The coating dors 
not increase reading difficulty. 

In this process, a page of a newspaper, for 
example, hag affixed to each face a thin sheet 
of transparent paper, preferably of that 
type known in the trade as “glassine” 
These sheets of light-permeable paper are. 
laid on the newspaper with any suitable ad¬ 
hesive, preferably a paste of cold water and 
wheat flour. They ore then allowed to dry 
at ordinary room temperature. The sheets 
of transparent paper increase the strength 


Illuminated Traffic 
Marker Set Into 
Highway 

O F the numerous attempts that have 
been made to provide safety markers 
for highways for night driving, one that 
seems to provide more positive illumination 
than any other so far devised is that de¬ 
veloped by Mr. John H. Greene, President 
of Illuminated Guide Line, Inc. His inven¬ 
tion consists of a neon or other tubular lighi 
buried in the roadway under a transparent 
material Such lights would be built into 
roadways at important intersections, turns, 
or other danger spots, and it is believed that 
no anioiim of fog or glare from approaching 
cars would prevent their being seen by a 
driver. 

When Mr Greene first conceived this idea 
he consulted with a number of people re¬ 
garding a transparent material which would 
stand traffic wear Some people told him 
the scheme was impractical, but he finally 
found that a transparent plastic would with¬ 
stand not only the Weight but also the sur¬ 
face wearing effect of passing cars and 
trucks. In accompanying illustrations we 
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and tearing reaiitanoe of the newapaper, lo 
that it can be handled iritlMnit crumbling. 

But the tranaparent paper alone will not 
protect the page from efiecta of air, 
moiature, and age, ao the Broadman Process 
provides a coating on both faces and the 
edges of the transparent paper-covered sheet, 
thus hermetically sealing the printed or 
written matter against deterioration. 

The protective coating is a composition 
consisting of a mixture of 25 parts of Manila 
gum or Manila copal and 75 parts of ethyl 
alcohol. East India or Pontianac gums may 
be substituted in the same proportion The 
coating is applied by means of a rigid pad 
or spreading tool or perforated roller with 
a cloth covering, causing the formation of 
a lighl-perineablr, smooth coaling. 

It has been estimated that about two or 
three seconds are required to add the “pre¬ 
serving” coating to a coated double page of 
standard newspaper size, at a cost of 12 cents 
pir sheet. The entire process, including 
transparent paper and adhesive material, 
less than doubles the weight and thickness 
of the page of newspaper .—Shirley Frank 


Group Study of X Rays 

T he 'Westinghouse multi-view stereo¬ 
scope for the first tune permits three- 
diinensjonal X-ray pictures lo be viewed 
hv groups of two to eight persons at a time 
rnL.ri/ed light also is applied lo X ray 
work for the first time in X-ray history by 
the multi-view stereoscope. The uld-fash- 



Multl'^ew' atereotcope, in which 
X rays appear in three dimensions 


ioned atereopticon which used to adorn 
the parlor in the average American home 
is really the basis for all present-day stereo¬ 
scope work in medicine and industry. The 
creation of a picture effect which shows 
depth depends upon the presentation of two 
images, taken from slightly different view¬ 
points. Each eye must inspect only that 
image intended for it. This is usually ac¬ 
complished by means of mirrors or prisms. 
The {lolaria^ stereoscope employs two 
images or transparencies made in the usual 
manner. The metlmd of illumination and 
inspection of the images, however, is new, 
arising from an imeresting property of light. 

Two films ore placed in iBuminator boxes, 
m M j$|^t angles to each other, and fitted 
witit Rdaroiid' screens. One illuminator 
has its ShrtMtkSranged to produce vertical 
RSbadgatian; the oihtt, faorisontai polariza- 
Uon. A lemi'tranapMwnt mirror is set on 


From tough steer^ 

to Tender Steak 

luf WeAiin^fJuuUe, 



• '^hen a friend unexpectedly 
happens to drop in for dinner, it’s 
no more than right that he take pot- 
luck for granted. But when we care¬ 
fully plan a dinner, long in advance, 
most of us pretty much stick to the 
rule of serving the best food we 
can get. 

• Hhat rule was rudely broken 
last April, when one hundred and 
forty-six people sat down to dinner 
at a Cleveland hotel. It was a notable 
group—civic and industrial leaders, 
food experts, home economists, 
chefs, editors—people invited for 
one particular purpose, to taste a 
new kind of steak. 

• They were not served choice 
beef; those steaks were not expen¬ 
sive. Average in quality, average in 
price, average in every respect—but 
one! This beef was treated by a new 
process, called Tenderay, which 
has the peculiar ability of making 
ordinary beef as tender and juicy 
in just three days as the expensive 
cuts the very finest hotels serve after 
three or four or five weeks’ aging. 

• The guests were delighted. The 
steaks, they said, were excellent. 
But they were not half as pleased as 
Mrs. Cleveland housewife who 
learned that from that day on she 
could buy the same kind of beef at 
her own store. Heard that for the 


first time she could buy steak with¬ 
out guess and without gamble and 
know that it would be tender— 
always. 

• The Tenderay process Aepeads 
on a lot of factors; humidity, tem¬ 
perature and what not. BUT—and 
here is where Westinghouse research 
plays such an important pan—the 
process would be utterly impractical 
without the newly perfected'*Steri- 
lamp which kills bacteria with light 
and kehps the meat fresh and sweet. 

• He would be a rash prophet 
who’d care to predict the uses com¬ 
merce and industry and medicine 
will find for the Sterilamp. In Suf- 
fern, N. Y., a bank Installed it over 
the teller’s windows to keep germs 
from passing with the money. A 
poultry man says it solves his turkey 
raising problems. Restaurants, ho¬ 
tels, bars and soda-fountains—in 
ever increasing numbers—depend 
on Sterilamps to keep glasses sterile; 
meat markets and groceries to keep 
food fresh, to reduce spoilage and 
refrigeration costs. One of the coun¬ 
try's largest hospitals has installed 
Sterilamps to sterilize the air in the 
operating rooms. Another in the 
nursery to protect babies in their 
cribs. 

• Certainly Westinghouse, when 
this development started, did not 
know its ultimate scope. And that, 
after all, is the way of research and 
its great justification. It is an ex¬ 
ploration into the unknown, it 
follows new paths and uncharted 
byways—not with the assurance of 
success; merely with courage and 
experience and knowledge, and 
sound common sense as a guide. 
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t diagonil midwcf between the illuminetor 
boxea. Etch observer loolce through a pair 
of polarizing spectacles. Looking into the 
semi-transparent mirror, the persons at the 
left see one image reflected in the mirror, 
the other transmitted through it. Each eye 
sees only the image intended for it and each 
with the same brilliance. The new apparatus 
permits a group to discuss the same image, 
at the same time that they are viewing it 

Electroplating 

Plastics 

E lectro-deposition of various 

types of synthetic resinous materials 
on metals by a new process was described 
in a recent issue of Industrial and Engineer¬ 
ing Chemistry. The process involves the 
solution of the resin in an organic solvent 
and the subsequent formation of a suspen¬ 
sion in mineral oil. 

The work to be plated, which may bo 
copper, tin, or brass, is placed in the 
suspension and direct current applied. 
Satisfactory results were obtained, using 
300 volts for five minutes. After the plating 
has been applied, the plastic is cured or not, 
depending on the type Tests showed that 
the deposits are satisfactory from the stand 
point of electrical insulation. The process 
has been used experimentally for coating 
small trimmer condenser plates. 


BUNA 

ERMANY is equipped to manu- 
facture about 25,000 tons of ar* 
tifieial rubber yearly, as compared 
with a peace-time need of 100,000 
tons of rubber per year. 


Refrigeration 
Affects Flavor 

R efrigeration of many fruits and 

vegetables, as housewives have often 
complained, destroys the rich, delicate 
flavor for which those products may be 
noted. This is particularly true of tropical 
fruits such as bananas, pineapples, mangoes, 
and avocados. It is also true to some extent 
for fruits grown in the temperate zones. 
Some varieties of pears, if held too long at 
.32 degrees, lose their abihty to ripen and 
“go dead.” 

To prevent loss of flavor and texture, 
tropical fruits and pears should not^ be 
^chilled until immediately before serving. 

Circular Seam Welding 

AN engineering advance has recently 
been made by the Chicago Metal Hose 
Corporation in the attachment of metal end- 
fittings and end-seals to metallic tubing by 
means of electric resistance welding. This 
development, designed principally for use 
with stainless steel tubing and stainless 
steel bellows, permits the fabrication of 
completely sealed vacuum-tight units free 
from soldered, brazed, or torch welded 
joints of any kind. 

End fittings made from stainless steel 
have been customarily silver soldered to 
stainless bellows and tubing where corrosive 
me<Ra, or high temperature were w be 
encountered. However, to meet eonditions 
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where ezceptionallr high tempenturei end 
eciively corrosive elements preclude even 
the use of silver solder, electric resistance 
welding has unique application. 

Circumference seam welding, made pos¬ 
sible through the development of specialized 
equipipent, operates automatically and 
eliminates entirely the human element pres¬ 
ent in other welding or soldering procedures. 

Extremely thin gages of metal can be 
handled with ease, and metals of unlike 
thicknesses or unlike analyses can readily 
be joined. 


Transparent 
Plastic Heel 

A new plastic heel is now available in 
several colors for women’s shoes. Be¬ 
sides its transparency, it has the novel fea¬ 
ture of a removable lift. As the lift wears 
down. It may be taken off and a new one 
snapped into place. The heel is a product 
of the General Electric Company’s plastics 
division. 

The aceoinpanying pietiire is of a trans¬ 
parent model showing the construction. A 



plastic of the polyvinyl methacrylate type is 
used for the heels, They are waterproof, non- 
inflammable, and give a touch of sparkle to 
almost any costume. 

.Some of the heels were “neonized” re¬ 
cently for stage use by the St I-ouis Munic¬ 
ipal Opera. They produced a striking effect 
on a darkened stage. 


Acid Heals Plant 
Wounds 

TTTOUNDS in plants are caused to heal 
W by an acid which has been isolated 
in crystalline form by research workers of 
the California Institute of Technology. The 
name “traumatic acid” was proposed for 
the substance which is identical with the 
organic acid l.decene-l,10-dicarboxylio 
acid. The experimenters, who reported 
their discovery in Science with a promise 
of a more detailed statement to be pub¬ 
lished later, induced rapid formation of 
healing tissue on the cut surfaces of potato 
tubers by using a solution of the synthetic- 
ally prepared acid. 


Frozen Serum 

L iquid biologtcals, those therapeutic 
J agents derived from living sources, have 
always had a time limit on their original 
'value. This ia the reason for the expiration 
date placed on each market package. A 
leceatly announced process, however, en- 
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able# biologictds to retain their potency long 
after the time which, until now, had been 
thought to be their expiration date. 

The Lyophile procees, as it is called, was 
developed at Mulford Biological Labora¬ 
tories and is essentially one of rapid freex- 
ing at a temperature far below the freezing 
point, together with rapid dehydration 
under high vacuum without melting or 
fusing the original frozen substance. 

The containers are specially designed to 
maintain the desired vacuum and are so 
constructed that into the neck of each there 
may be inserted a tightly fitting rubber 
stopper. This is done alter dehydration 
is completed and without breaking the 
vacuum When the stoppers are in place, 
the containers are flame sealed, labelled, 
and are ready for shipment. 

The phvBiuan who uses the serum finds 
it a simple mailer lo restore it to liquid 
form. After filing and breaking off the 
neck of the container, a sterile syringe filled 
with distilled water is inserted through the 
rubber stopper. The vacuum draws in the 
water and the material readily dissolves, 
taking on the original properties which it 
possessed as a freshly made serum in the 
liquid state. 

The new process brings to the physician, 
and ultimately to the patient, the original 
curative value possessed by a freshly pre¬ 
pared substance at the time of its highest 
potency. 



S quadrons of German fighting and 
bombing planes now flying in Europe’s 
skies are being lubricated by oils made 
by treating mineral, vegetable, and animal 
oils with an electrical discharge process 
which increases their viscosity. The “volto- 
iized" oils, as they ore known, are then 
blended with ordinary mineral oils to pro¬ 
duce what is said to be a superior airplane 
lubricant which has many of the valuable 
^properties of castor oiL 

The action of the electrical discharge 
appears to produce polymerization of the 
molecules of the oil (make large molecules 
out of small ones) and does it without 
changing the essential properties which 
make for good lubrication.—Science Service. 

New Type Big Tree 
Mover 

B ig tree inovinK is now an estabiiibed 
practice in landscaping properties and 
it la only natural that labor-Mving etfidp- 
meat has baen devised to keep ootts lowered 
and generally to increake the speed 
efficiency with which large apeoimea treea 
nay be moved and tranqilanted. ,, 

Over a period of tfae lari M itm , •“ 





Cradle end of tbe unit employed 
for tranaporting large live treea 

chain suspension, insures proper support 
for any siac or shape of tree. A second 
cradle, adjustable both in size and in Us 
relation to the trunk cradle, is attached to 
the rear of the boom, supporting and pro¬ 
tecting the ball of earth which may be 
up to 10 feet in diameter. The boom 
rolls on its hinges and is lowered to ground 
for loading. When transporting the tree, 
the boom is carried up and forward by a 
power winch driven by a 15,000-pound worm 
drive. An eyebolt, attached through an 
adjusting winch to top of boom by cables 
which pass on each side of the tree, is 
placed through the ball of earth and affixed 
to a horizontal plank underneath. The 
cables in turn are connected to a heavy- 
duty canvas belt behind the tree trunk to 
simplify tipping and guiding of the tree. 

Carried in a horizontal position with the 
top forward, the tree rests on saddles at 
each end of the boom. This latter is oper¬ 
ated by roller chain and worm driven 
sprockets, which control tipping of the 
boom downward and a leverage, powered 
by the same roller chains, controls upward 
tipping of the boom. 

TTte Butts Tree Mover is also used in 
pulling and loading stumps and is well 
adapted for use on many kinds of construc¬ 
tion jobs.—C. F. Gremes-Carpenttr. 

New Synthetic Solid 
Produces Unusual 
Tracing Paper 

A n entirely new type of tracing paper 
. combining the transparency of oil 
treated sheets with the permanence of 
natural lOO-percent rag papers is a recent 
devefopment of t^ Keuffel & Esser Com¬ 
pany. The new paper is named Albanene. 
It is made of huig-iiber, clean, white rags, 
and fa treated with a new crystal-clear syn¬ 
thetic solid iniAotl Albanite, developed in 
the eompaKy*a laboratories. Becanse this 
talr banS^aienUaing agent is jEree from oil 
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and WBX and is chemicaUy and physically 
inert, it is claimed that Albanene will not 
oxidize, turn yellow, become brittle, or lose 
transparency with age. 

It is claimed that the use of this new 
type transparentiring agent permits a fine 
toothed, smooth drawing surface that takes 
strong pencil lines with a minimum wear 
on the point. 


RAILS 

11Y using a welding process for 
^ building up the worn ends of 
steel rails, the life of these rails is 
prolonged fully one third. 


Protecting Copper 
Surfaces 

T he New York World’s Fair, besides 
being an extraordinary spectacle, 
proved to be a testing ground to show the 
lasting qualities of paints, colors, and pro¬ 
tecting coatings. Of parlirular interest is 
the use of Glyptal, an alkyd resin, which 
lias proved its ability to maintain the luster 
and characteristic color of copper sheets 
which It protects. On the exterior of the 
Oetieral Electric Building are thousands of 
square feet of thin copper sheets, protected 
with a coating of this material, which have 
retained their pristine appearance during 
many months of exposure This first actual 
long-term lest of Glyptal under such condi¬ 
tions indicates many other possibilities for 
Its use in many industries. 


Electric Furnace Uses 
Blanket of Gas 

R esearch metallurgists have intro¬ 
duced a new steel-hardening furnace 
that uses a “blanket” of gas to prevent 
“singeing” the metal while it is toughened 
at temperatures as high as 2000 degrees, 
Fahrenheit. 

By means of a delicately balanced atmos¬ 
phere of pure hydrogen and nitrogen, this 
automatic electric furnace is able to harden 
many steels gently without quenching them 
in oil qr water, thus eliminating distortion 
and formation of scale. 

The furnace is approximately seven feet 
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long and ho dpHigned that a piece of alecl 
paBsen through it at varying atagea of heal, 
ranging from approximately 1300 degrees lo 
1750 degrees, Fahrenheit, before it cools in 
an air-cooled tunnel. Maintenance of an 
atmosphere of oxvgen-fret gases inside the 
furnaee prevents any reaction in the Meel 
which would distort or mar (he metal The 
steel shows no outward evidence of having 
passed through the fiery ordeal. 

Pieces of ordinary steel, polished to a 
mirror finish, retain their finish after a four- 
hour hardening treatment in the new ap¬ 
paratus, report 'Weslinghoiise engineers 
The same steel would burn up if it were 
siibjeetcd to such high temperatures in an 
ordinary furnace, because of the oxygen in 
the atmosphere. 

The combination of controlled atmosphere 
and temperature now enables the metallur¬ 
gist to harden steel pieees in their finished 
form with a resultant bright finish and with¬ 
out the expense and delay of additional 
machining. 

Increasing the Bearing 
Capacity of Piles 

R ecent investigations for the purpose 
of econnmiring pile foundations have 
developed im inleresling method for in¬ 
creasing the hearing capacity of piles by 
covering them with a thin sheet of ahimi- 
iHim metal and sending an electric current 
through the soil. Preliminary small-scale 
tests performed revealed the formation of 
an entirely new and hardened soil structure 
in the vicinity of the electrodes. Tests also 
revealed that the hardening is not simply a 
drying of soil, but is irreversible since alu¬ 
minum compounds are precipitated in the 
soil by the electrical process, cementing 
the mineral particles of the soil. 

With small-scale tests, the bearing capac¬ 
ity after treatment increased up to between 
10 and 30 times the original. By pulling the 
piles, the hardened section around the elec¬ 
trodes can easily be seen. Large-scale tests 
encouraged a practical application at a 
bridge foundation. A few tinker piles about 
60 feet long were covered, up to about 25 
feet with thin aluminum and driven under 
similar conditions in the near vicinity of 
common piles without aluminum. The 
distance apart of the aluminum piles was 
between six and seven feet, and electric cur¬ 
rent was sent through at between 90 and 
220 volts. Though the lubsoil conditions 
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not y«T favorable for eppliction of |fg|g WOf #0 i«arn 
this method, the bearing capacity rose trom 
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IF air were sold for twelve cents a 
^ quart, it would rost each of us 
over $2000 a day to breathe, and the 
farmer would have to pay over 
$13,000,000 a day for the air to 
raise an acre of wheat. 



Aerial Mapping for 
Highways 

T he fastest and cheapest way to secure 
an inventory of any area is to liavc it 
photographed from the air. With highway 
planning now covering whole states and re¬ 
quiring mure and more inventory data, mod¬ 
ern methods of mapping based on aerial 
photography have recently been developed 
to permit economic methods through the use 
of simple instruments and devices. 

In making topographic maps by stereo¬ 
scopic methods, the camera used for aerial 
photographs is of the precision type. Flying 
is done systematically so that the required 
overlays, both in the direction of flight and 
sideways, will be consistent. An aerial pho¬ 
tograph does not show any depth, but with 
two photos partly overlapping and taken 
from different positions, it is possible to ad¬ 
just them on the table at a certain distance 
from the eyes so that there are two images 
which merge into one having depth in addi¬ 
tion to previous characteristics. To aid in 
viewing, a stereoscope is used. 

Where the nature of a contemplated pro¬ 
ject involves the purchase of land, it is safe 
to say that the mapping of property by this 
method on a scale of 1:12,0()0 is just as 
accurate as if the surveys were made by 
transit and tape plotted to this scale .—Eric 
Haquinius, in the Texas Engineer. 

Trichinae in 
American Swine 

T richinae, the muscle-boring para¬ 
sites that cause painful and occasion¬ 
ally fatal illness in eaters of inadequately 
cooked pork, are widely distributed in the 
United States, reports Dr. Benjamin 
Schwartz of the U. S. Department of Agri-.., 
culture. In grain-fed swine, however, they 
are not nearly as abundant as in those fed 
on garbage. On the basis of thousands of 
examinations of slaughtered animals. Dr. 
Schwartz gave the percentage of tiichinae- 
containing carcasses as less than 1 for grain- 
fed hogs, whereas it was 5.7 percent in 
garbage-fed hogs. The greatest hulk of 
hogs slaughtered in the United States, Dr. 
Schwartz added, are grain-fed.—Sdence 
Service. 

When Rubber Out* 

LASTS Steel 


FREE BOOK 


ConiBs Aesdsmv, Suit* 1S12, M 

lOS W*n 40th St, N«w York fMFl W 

bleus tend me your tree booklet I 



x\ to outlast even 
declared by Dr. S. h 


t steel spring, it was | 
CadweU, in a paper 


IMPROVE YOUR ARITHMETIC— 

Money-back guarantee ARITH-MAGIC 
will do It. A revelation in swift, accurate 
means of calculating. Entirely new 
method. Complete SOf. Coin or Stamps. 
Anth-Mogic. Dept. T, Maywood, Illinois 


AUTHORS 

WRITERS 

SPEAKERS 

Technical and Scientific Subjects 

Your manuscripts, col¬ 
lege theses, speeches ed¬ 
ited and criticized for 
style and diction; sug¬ 
gestions for rewriting 
given; possible markets 
quoted—$1.00 per thou¬ 
sand words. Highest 
references. 

TECH EDITORIAL SmmCB 

26 Waat AOtb Streec, New Yetit City 

























DECEMBER • 1989 


SCIENTIFIC AMERICAN 


361 


Solution to the Problem 
or THE Weights 


L ast month the problem offered was one 
j concerning a set of eight weights for 
use with a beam balance. The weights were 
to be capable of weighing to the nearest 
ounce any object up to, and including, 205 
pounds. Each could be used on the left 
scale pan, on the right, or not at all. It was 
required to find the magnitude of each 
weight, prove that eight is the least num¬ 
ber, and that the eight weights have the 
least total weight of any set which will fill- 
611 the conditions of the problem. 

Solving for the first part we reason that, 
to weigh one ounee, it is necessary to have 
a 1 ox. weight In order to weigh two ounces 
we may select an additional 1 ox weight, a 
2 ox. weight, or a 3 ox weight. We choose 
the 3 ox., because together with the 1 ox. 
weight it will enable us to weigh not only 
2 ox., but 3 ox. and 4 ox as well Similarly, 
in order to weigh 5 ounces, we select a 
weight equal to two times the sum of the 
weights already chosen, plus one For ex¬ 
ample, (2) (4) -h l.= 9oz Reasoning thus. 
It follows that the eight weights are 1, 3, 
9, 27, 81, 24.3, 729, and 2187 ounces; a total 
of 3280 ounces, or 205 pounds 
Solving for the second part, we see that 
since there are three places where the 
weights may be placed, there will be 3‘ dif¬ 
ferent distributions of them From this 
number we subtract one to account for the 
case where all weights ore ou the shelf. 
The remainder is divided by two because 
for each “out of balance" on the left side 
there is one on the right. This evaluates to 
3*-l 6561- 1 „„„„ 

- ^ - = 3280 


It is apparent from the nature of the formula 
that a number smaller than eight for the 
exponent of three will give fewer than 3280 
weighing combinations, which was a con¬ 
dition of the problem Eight is therefore 
the least number of weights. 

For the third part of the problem, ob¬ 
viously it requires a minimum of 205 pounds 
to weigh that much on a beam balance. 
Since the eight weights add up to only that 
amount, it follows that they have the least 
total weight of any set which will meet the 
conditions of the problem. 


presented before a meeting of the American 
Chemical Society. Dr. Cadwell is direc¬ 
tor of tire development at the Detroit plant 
of United States Rubber Company 

This somewhat astonishing conclusion is 
the result of a series of scientific tests and 
a research over the past three years in the 
company's laboratories, Dr. Cadwell re¬ 
ported. The scientist was reserved in his 
report and comment, but other researchers 
pointed out that the discovery had possi¬ 
bilities of great importance to industry and 
transportation. 

Dr. Cadwell told the Society his conclu¬ 
sion rested on the remarkable &ct that 
rubber differs from most, if not all, other 
natural materials in that the “harder rubber 
is Worked the greater its mechanical fatigue 
life," 

"ladeedt" ke reported, "if rubber is used 
property as a spring it can be made even 
to Otttlliit > eteel spring.. If metals are 
to he woiked in vibration, oU engineers 


know that the longest life can be expected for 
a unit in which the metal is under minimum 
stress or load. For rubber, the opposite 
is true: the shortest life occurs when the 
rubber is worked under low loading or low 
stress conditions." 

Low-Temperature 
Firing For New 
Ceramic Material 

T he high cost and hazard of kiln firing, 
which often discourage ceramic and 
pottery work as a hobby, school craft, or 
small commercial venture, have been ban¬ 
ished by the development of a new clay by 
Etil Studios, Inc f.eramite, as this clay is 
called, requires no treatment other than 
baking in a kitchen oven for 20 minutes at 
250 degrees, Fahrenheit, to produce a prod¬ 
uct having greater durability than ordinary 
clay fired at 1800 degrees. 

Also available is a full line of color glazes 
which can be applied with a brush or spray, 
blendtd or applied over each other, ami 
rendered permanent by oven baking lor 45 
miniilc'i a( 250 degrees, Fahrenheit. 



NOW.. A MINUTES with the 
NEW TWIN-ARC SUN UMP» 

ONE HOUR o/SUNSHINE! 


Why lose . 
cause cool i 
Now yon 


that handsome "1 
I days have ended 
can k eep your sum 


privacy of yo 
h^^e ^our i 


- - baths nabt in the 

. „„n homel Every FOUR minutes 
w TWIN-ARC-with TWO arcs in 


Problem: The 
Swimming Doc 

F or the past few months we have been 
offering oiir readers a variety of mathe 
maliial problems Judging from the letters 
received, many people have really enjoyed 
wrestling with them There seems lo be a 
sort of esntenr aatisfaclion in arriving at a 
solution after an hour or so of brain work 
Can you solve this one’ 

A man is standing on a river bank, on the 
opposite bank is his dog The man whistles 
and the dog, being well trained and very 
obedient, jumps into the river and starts 
swimming, always headed towards his mas¬ 
ter. The man is represented by “0” in our 
diagram, and the dog’s starting point by 



“P.” The river ia 0,48 miles wide and the 
dog started from a place 0.14 miles below 
a point directly opposite the man. (In 
other words, tb« man and his dog were a 
half mile apart.) Now, if the river flows at 
a rate of one mile per hour and the dog 
swims at the rate of two miles per hour, 
how long will it take him to swim the nver? 
Remember that at all times he is swimming 
towards point "0”. The answer is 22.8 
minutes and we will publish our solution 
next month. 

As usual, any correspondence relative to 
this or any of our previous problems should 
be addressed to Lieutenant-Commander 
Leonard Kaplan, in care of Scientific Am¬ 
erican, 24 West 40 St., New York, N. Y., and 
it will be forwarded unopened. 


Gat that he-man appearance which opens 

to successi Many a man has lost his hie cl- 

cause his appearance didn’t "ebek!' The i 
pasty chap doesn't get to first base! “Sun" ban 
will help to keep you Mtint like a million dollars, 
with that bronze TAN that men and women admirel 
LOOK AND Bt tUCCEMFULI 
Social as well as business success depends ypon 
your looks, and a good coat of tan hat a surpriung 
effect on your appearance! Salesmen find that their 
tales actually increase after they have acquired a 
real bronze Sen/ It's the first impression that countsl 
You will find yourself more popular, for everyone 
is attracted by that bealihy-looking ten/ 

HEALTH OENCFITI^TOO 


_,____occumitela 

adolescent acne often clear up faster. Ulusviolet 
rays create Viumin D and are invaluable in the pre- 
venuon and treatment of rtckeis. Laboratory tests 
have shown that they quickly destroy the germs of 
athlete's foot. Msny physicians order the use of 
ulirs-violet ray lamps to assMi the benefits of their 


Health Ray 
TWIN-ARC 
ficiali' 


of rtckeis. Labors 

UNI 

N-i^C sun Itmp so that yon can fiave the beqe- 
ultraviolet rays more quickly and conveniently! 
k of it-with the TWIN-ARC you get your 
Ultraviolet rays 1 i times &ster than in clear aummcr 
sunsbinel Doctors will tell you how much physical 
benefit you can derive . . . and you know what a 
gloripus tan your skin would acquire if you could 

Ae same handsome tan, sod the same tonic effea in 
Awr miniitesi 

AND E 
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An actual photograph of 
Slip-Lens. Movably held by 
suction in any position on 
any glass slide. Double Mag¬ 
nification—No distortion. 


SLIP-LENS CO. 

P.O.Box 328 White Plains, N.Y. 


i{ I \inis 


Conducted by A. D. RATHBONE, IV 


INTEREST IN FIREARMS is traditional with American men; science 
has so developed them that millions yearly find sport and recreation 
in their use. Hence this monthly department presenting a wide variety 
of discussion regarding firearms, their handling, and their accessories. 
Suggestions from readers will be heartily welcomed.—The Editor. 



nunns BMNEMIAN SONS SOI Bwsy. N.Y.CHy 


\POR INVENTOHSl 


Let o« mIv* your next pfoblem Write for 

S uotetion InteteMiiui "4-P«int« of Service’’ 
tilletin will be aeiit upon tequert. 

R. & S. ENGINEERING CO. 

Dept. AM. 17 Elit 42nd 8t, N. Y C. 


S»L1DE RrLE 
MAGNIFIER 


Tenite Stocks 


with us in many ways for some time. Both 
hands have clasped it as we’ve gripped the 
steering wheel of the car; we’ve pounded it 
in typewriter keys, admired it in i-adio 
grillc-work and twirled in Europe with 
Tenite dial knobs. We have yanked it in 
handle form when we robbed the refrigera¬ 
tor, stirred cocktails with it and even mixed 
ingredients of said cocktails with a Tenite 
jigger But It remained for J. Stevens Arms 
Company, Division of Savage Arms Corpora¬ 
tion, to go almost lock, stock, and barrel 
in the use of Tenite. Equipped with fore- 
end, stock, and sight-piece of this plastic, 
the new Slevens No. .“idO M double-barrel 
shotgun in 12, 16 and 20 gage has caused 
something of a stir in firearms circles. 

Product of Tennessee Eastman Corpora¬ 
tion, Tenite is made from Eastman cellulose 
acetate, is thermoplastic and adaptable to 
luith compression and injection molding. 
Its attributes for gun stocks are low ther¬ 
mal conductivity, low water absorption, 
compressive strength of about 10,000 and 
tensile strength of about 4000 pounds per 
square inch In conducting firing tests, a 
Tenite stocked shotgun was clamped in 
a shooting jack, shoulder piece resting 
against a solid block so that the stock 
received the full gun recoil After repeated 
firing, the hard rubber butt-plate crumbled 
from constant hammering, while the plastic 
stock showed no fracture or distortion. 

Shortly after the Stevens announcement, 
criticism was leveled at the alleged shrink¬ 
ing tendency of Tenite when exposed to a 
maintained temperature of 140 degrees, 
Fahrenheit. It was likewise charged that 
Tenite would soften and possibly warp in 
a continuous heat of 160 degrees, Fahren¬ 
heit, that acid or alcohol might blemish or 
soften the smooth, walnut burl-like finish. 
Although disapprobation was also expressed 
concerning stock measurements, we’re mo- 
mentarily more interested in the ability of 
Tenite to "take it" than m gun specifications. 
However, here’s how Stevens lists them' gun 
IS available in 12, 16 and 20 gage with blue 
forged steel barrels, matted nb, fitted with 
two white bead Colasta sights, in 28 and 
30 inches for 12 gage, 28 inches in 16 and 
20 gage. Right barrel is modified and left 
IS full choke, chambered for 2^14-inch shells. 
It is hammerless; has checkered, full-pistol 
grip, capped; fluted comb; paneled sides; 
14 inch stock; drop at heel of 2%, at comb 
1% inches; positive extraction; and weighs 
from pounds in 20 gage to 7^ pounds 
in 12 gage. 

To determine effects of chemicals and 
reagents on Tenite, Tennessee Eastman 
Corporation conducted a series of tests in 
which dried, weighed, and measured 


samples of the plastic were immersed for 
48 hours in 95 different acids, alkalies, salts, 
alcohols, organic esters, solvents, essential 
oils, and miscellaneous chemicals of varying 
solution strengths. From this list we en¬ 
deavored to select those reagents to which 
a gun stork might normally be expected to 
be exposed in the gamut of careless human 
actions, eliminating such unlikely hazards 
as hydrochloric acid, sodium hydroxide, and 
other chemicals not customarily found on 
the sportsman's person or in his kit. This 
left us with ahohol (ethanol), gasoline, 
benzene, turpentine, iodine, merciirochroroe, 
citric acid, and oils of citronella, eucalyptus. 



lemon, pennyroyal, and wintergreen, con¬ 
cerning which Eastman teats showed that 
benzene produces a “slight blistering," oil 
of wintergreen a “slightly rough surface,” 
iodine a “brown tint,” mercurochrome a 
“pink tint.’’ Otherwise, “no change” was 
reported in the surface of Tenite after ex- 
jiosure to these reagents which we selected 
from the entire 95. 

Not doubting the Eastman laboratories, 
but solely in an effort to test Tenite with 
both reagents and vicissitudes to which an 
extremely careless gunner might uninten¬ 
tionally expose his gunstock, we conducted 
a lew “home-made” experiments. We pro¬ 
cured samples of the plastic and smacked 
■Vine piece with a hammer to simulate a 
hard fall or a blow of the stock against trees 
and rocks. The result was a much smaller 
dent than the same force would have made 
m a piece of walnut. We sacrificed a bit 
of 90-proof whisky in a 24-hour immersion 
test without effecting the slightest blemish. 
Lemon juice, gasoline, iodine, mercuro¬ 
chrome were all negative, save for the 
expected stains from the latter two reagents. 
We laid a lighted cigarette on a »lab of 
Tenite and allowed ft to bum to the end. 
The result was exactly what we*vo been 
chastised for in the instances of the piano 
and the drop-leaf table. 

As to the danger of a maintained tempera¬ 
ture of 160 degrees, Fahrenheit, Frank T 
Green, Assistant Superintendent of the 
Stevens Company says, “ . . . among our 
labomtory tests, we subjected a stock 
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molded from this material (Tenite), to a 
teat in a closed electrical oven where tem¬ 
peratures could be maintained constant for 
a long period of time, and we were able 
to subject these stocks to a temperature of 
from 190 to 200 degrees, Fahrenheit, with¬ 
out any apparent distortion.” We shudder 
to think that any person could conceivably 
do to his gunslock all that was done to 
Temtc and we rather think that, insofar as 
its durable qualities ore concerned, the 
results speak for themselves. 

For Gun Collectors 

I T’S a far cry, indeed, from a Tenitc- 
stocked shotgun of the 2Ulh Century to 
the Austrian made specimen of wheel-lock 
“sporting rifle" of 1M5 which wc recently 
inspected at the exhibit of the International 
Studio Art Corporation, formerly a part of 
the William Randolph Heurst collcclion, 
and now being disposed of Specifications 
of this iifle, expressed in the modern man¬ 
ner, are: blued, octagonal barrel; fixed leaf 
rear sight for point blank shooting with 
adjustable folding leaf for elevation (fancy 
that—“elevalion” in 16(i.5') ; rifled with 
eight, deep, narrow grooves; length, 44 
inches, weight, B pounds, ,')41. oumes, 
caliiier, .63 

Not to know whtre or when one mat 
stumble across a really fine speiimen of the 
early gunsmith's art, but to be able to 
evaluate such a And, and to couple with it 
all an active imagination, probably consti¬ 
tute the primary component parts of the 
fascinating hobby of amateur antique gun 
enllecting. Our own imagination certainly 
needed no urging when, in rummaging 
through the International .^Indio's exhibit, 
we found the pair of dueling pistols whieh 
spat lead at caih other on Saturday morn¬ 
ing, April 28, 1U26 For on that date, with 
those arms, at a secluded spot above Little 



Dueling pistols that were used on 
the field of honor 113 years ago 


Falls Bridge, Virginia, John Randolph and 
Henry Qay respectively suuglit and de¬ 
fended honor. No one was hurt, honor was 
vindicated, dueling went the way of the 
muzzle loader, and now, 113 years later, 
this fine pair of pistols is looking for a new 
owner. Meanwhile, our imagination ram¬ 
bles on in the realm of ancient firearms 
and those who used them. 

We’ve considerable interesting informa¬ 
tion on tap concerning the inaiiguration of 
amateur collections of old firearms and if 
you’re interested in learning how to begin, 
where and what to look for, we’ll be only 
too glad to pasa it on. 

European Guns 
Available 

N o one can prophesy what new twists 
the European war will have taken 
by the time this appears in print, but we 


have recently been informed by Abercrom¬ 
bie & Fitch, Francis Banncrman & Sons, 
and Stoeger Arms Corporation, three of our 
largest importers of foreign made sports¬ 
men’s arms, that the importation of those 
very excellent Belgian and English shotguns 
and rifles has not thus far been seriously 
affected. Save for the German makes, 
where the situation is, rather naturally, 
somewhat different, imports are expected 
to continue in sufficient quantity to main¬ 
tain the already large stocks of these fire- 

Allhough all British gun manufacturers 
are reported to be busily engaged in war¬ 
time operulions, and allhoiigh (heir person¬ 
nel has hri n affei ted by calls to the colors, 
Messrs James Purdy & Sons, Boss & Com¬ 
pany, E J Churchill, Lid, W. W Greener, 
James Woodward & Sons, and ollicrs are 
continuing to make the fine quality guns 
for which they have so long been famous. 
There has been no perceptible break in the 
import of Belgian firearms and save for a 
momentary lull at the outbreak of the war, 
British imports have to date proceedeil nor¬ 
mally. Despite the disiiiption of (.erman 
shiptiing, Abercrombie & Fitch havi just 
repoiicd the rcicipt of a shipment, via 
Norwa', of Greifell triple barrel shotguns. 

Pot-Shots 

AT THINGS NEW 

Rii.st Iniiioitinc PiiooiirTs suggest use of 
RIG for rifles, pistols, and shotguns to 

brushes, paldies, and abrasives and for pro- 
lertjon of the delicate surface of the bore. 
RKr’s uso is not limited to guns; it is 
higlilv mommended ior skates, fishing 
ta< kle, and tools, and it goes hand-in-iiand 
vvitli KIO, a rust inliiliiting od 

Books ok run Momknt include Ledyard 
Sands’ "The Bird, ihc Gun, and ihe 
Dog” and Bob Nichols’ “Skecl And How To 
Shoot li,” reviewed on other pages of this 


Pnis-To Oiler, product of the Dill Manu- 
fat luring Co , looks like a fountain pen, 
clips into the pocket like one, has a trans¬ 
parent oil reservoir, and applies exaelly the 
right amount of oil in just the spot where 
you want it. Each press on the steel point 
releases 1/10 of a drop of oil with no drip¬ 
ping or smearing. 

Remincton Arms Co., in attractive three- 
color trap and skeet catalog, presents 
complete line of traps, timers, new crimp 
shells, guns, targets and full dimensional 
and working plans for skeet field lay-out 
and traphouses. 

IvER Johnson’s latest addition to .22 target 
revolver field is Model 822. Specifica¬ 
tions, including proof-testing and sighting, 
are: single action; adjustable finger rest; 
blued finish, 8 shots; counter-bored cham¬ 
bers and extractor; six-inch barrel with 
non-glare rib; Patndge-type sights; one- 
piece walnut checkered grip; highly pol¬ 
ished steel hammer and trigger; weight, 

28 ounces; over-all length, 10% inches. 
Model 822 shoots .22 caliber long-rifle, 
long, and short rim fire, is not equipped 
with “Hammer the Hammer” device. I 





ELIMINATE RVIN 
OF PRIZED SHOTS 

WITH THE 

RADIART 

FILTORETTE 

M The Radiart Fii- 
torette is a pair of 
bottles coupled with 
a bokelite connector 
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and fresh-filtered & 
lutions whenev 
needed 


A LONG FELT NEED 
IN THE DARK ROOM 


RECONDITIONS 
YOUR EQUIPMENT! 

It takes so little time, so little effort, 
costs so very little to keep your equip- 
mon spark’ing like new' 

Simply PAINT ON "WILLO-WHITE"' 


Those Vacation 
Pictures 

T he vacation months are gone but the 
negatives remain, and with them your 
responsibility for carefully evaluating the 
merits of each and discarding those which, 
from every viewpoint, are of no worth. 
Among the discards will undoubtedly be 
sunrises and sunsets, mountatn scenes with 
bald skies, certain landscapes, and so on. 
Even the best of us, earned away by a 
peculiar lighting or misled by a touch of 
color which might have been effective in 
color but not in black and white, take a 
number of shots during our vacations and 
at other times which bring disappointing 
results when fished out of the developer 
tank Such incidents are nuggets of ex¬ 
perience which are to be valued rather than 
deplored. The next time you will be more 
careful and hold your fire, or try some 
other angle. 

Among your most interesting negatives 
will be those of people, particularly chil¬ 
dren. Some of them, beeause you may 
possibly have had to work fast and get your 
subject on the fly or were handicapped in 
some other way, may not be everything that 
might be desired as to composition. How¬ 
ever, do not give up on this account; there 
is always the opportunity of taking a piece 
out of the negative and projecting it at a 
suitable angle The "Rural Portrait” illus- 
[ tration did not present any great difficulty 
with this group of eight children of various 
ages. The stoop was convemently handy; 


the lighting would have been better if the 
faces were more in the shade, but the squints 
here and there lend an atmosphere of humor 
to the picture. 

Valued above others will probably be 
those pictures which illustrate your vaca¬ 
tion experiences. An entire series or group 
of prints may be assembled to illustrate the 
experiences of living at a farmhouse in the 
country. One such picture is that of “Sun- 
nse" taken at 6:30 o'clock on a September 
morning. In composing this picture in the 
camera, it was thought best to concentrate 
on the outdoor scene and include only sug- 


WHITE makes them 

• Acid Resutont' 

• Alkali Proof 

• Water Resistant! 

• Impervious to Hot Woter! 

WILLO-WHITE IS neither a paint nor 


95c $1,80 $6.81 
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gestiom of the eot on the left end the 
wooden bench on the right. 

Inevitably, there will be auneet pictum. 
Two examploa that appear to have “come 
ont” with fair auoceaa are “Sunaet” and 
“Place’s Pond." The former was shot on 
the way home from a short excursion. It 
seemed to deserve photographic attention 
because of the arrangement and shapes of 
the clouds and the interesting foreground 
which, of course, had to be shaded some¬ 
what in printing to allow the greater print¬ 
ing exposure required for the ciouds. 
“Place’s Pond” was one of a senes of shots 
during a sunset. The quaiity of the water 
and the delicacy of the sky made a shot 
imperative. 

“Barn Texture” is an example of the type 




of shot that may interest both the pictorial- 
ist agd the antiquarian. This also might 
be pgh of a series showing different parts 
of the barn, exterior as well, possibly, as the 
interior. The lighting has to be watched 
carefully, of course, in order that texture 
may be revealed in the most eloquent way. 

In printing your vacation pictures, make 
a qiecial effort to concentrate on a few 
negatives each session rather than attempt 
to Work through the night and try, willy- 
nilly, to htiish up the whole batch all at 



once. If you print only a few, you will 
know that your best work went into them 
because you will not be tired; if you print 
many, those towards the end of a weary 
evening are bound to suffer in quality. 

When you are through with the nega¬ 
tives, return them immediately to their 
enclosures which should, of course, be pro¬ 
vided when the negative strips are removed 
from the drying clips and cut up for filing 
It IS BO easy, when many negatives are being 
printed, to let them lie around after an eve¬ 
ning's work, to gather dost and possibly 
suffer accidental nicka and scratches 
.Study your vacation negatives and see 
where this or that one may have been im¬ 
proved or why this one failed and that one 
is absolutely hopeless. You will leam much 
from such careful study that will help you 
not only during vacation next time but all 
- through the other seasons of the year. 

Cleaning Lenses 

A periodic cleaning of the camera lens 
should be one of your regular hobby 
duties. Carefully remove the lens from the 
camera and brush all surfaces with a camel's 
hair brush to remove grit and dirt. Wipe 
the glass with a sponge moistened in spirit. 
Make sore the sponge is absolutely clean 
and free of dirt. Finally, polish the surfaces 
with chamois. Or breathe on the surface 
of the glass and polish gently with an old, 
soft, and well-washed cambric or linen 
. handkerchief. 

Lightning Specialist 

A FOUR-FOOT lighting rod erected on 
the tower of New York’s Empire State 
BnildiBg provides Bill Eaton, General Eler- 
trio engineer, with tinnsual picture material 
of scientific value, according to a story in 
Tht JVew Yorker, Mr. Eason’s exclusive job 
during the thunder-shower season. May 15 
to October 1, is to come down to New York, 
Watch for lii^tning and take pictures of die 
boHs as they strike the Empire Stete. The 
pictnree plus the data are relayed to the 
home office. 

The equipment includes three high-speed 
eamerae in a room on the 39th How of the 
bflihBtig at 500 Fifth Aventte, at Forty- 


BRILLIANT 


The Brilliant V6 is unique be¬ 
cause no other camera has such 
a large bright and clear view in 
the finder. A glimpse at the 
finder and you know whether 
your subject yields the desired 
picture effect. 

Sport scenes requiring especially 
fast "follow up” with the camera 
are greatly facilitated by the 
frame sport finder in hood. 

The Brilliant takes 12 pictures 
2% X 214 on Standard 120 film, 
has an automatic stop to prevent 
over-winding and a built-in 
"hold-all” compartment to carry 
filters, etc. 


S2500 

Budget Paymentt 
muy be arranged. 
Mail orderM fSltd. 
Send for Booklet 
S.B. R. 
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tecond Street; two oscillograph* for record¬ 
ing the duration and intensity of lightning 
strokes, in the Empire State tower; and a 
fourth camera on the roof of a building at 
Eighth Avenue and Thirty-fourth Street, 
which gets the lightning “in profile.” The 
latter camera is operated by remote control 
from the Fifth Avenue office. 

When one of his storm tipsters rings Mr. 
Eason on the phone, the routine is for Mrs. 
Eason to taxi from their apartment at 10 
Park Avenue to get the cameras ready at 
500 Fifth Avenue, while Mr. Eason hurries 
to the Empire Tower to start the oscillo¬ 
graphs, after which he taxis to the Fifth 
Avenue office ready for action. Work is in 
total darkness and a time clock is punched 
to record the instant a picture is taken. 

As he works, Mr. Eason talks into a 
microphone attached to his lapel, a record 
of his comments being engraved in wax, 
which Mrs. Eason transcribes the next day 
for the home office. 

The Empire State has been struck by 
lightning 92 times in the last four years, 
but no one is ever hurt. Some of the strokes 
have exceeded 22,000 amperes and have 
lasted more than a second. It takes about 
six-tenths of an ampere to light an ordinary 
60-watt electnc-hght bulb 

Glass Pictures 
Without Negatives 

I N a recent letter, E. L. Hettinger, of 
Reading, Pennsylvania, writes us about 
his experiences in the making of prints by 
enlargement in his special field of tech¬ 
nical glass studies, and sends us a beautiful 



Without a negative 


example of one of the prints he has made. 

"The matter of making enlargements with¬ 
out negatives,” Mr. Hettinger writes, “has 
been an old stunt employed many times fh 
my forty-five years’ of experience. There 
were times when we would take a piece of 
lace, or a piece of geometric chipped glass, 
and place it in the enlarger so as to make a 
border for some of our negatives. Naturally, 
this all occurred in the old days when 
things had to be fancy so as to be attrac¬ 
tive. Later on, this experience helped me 
in my work on heat-treated glass. The mam 
problem was to try to get some idea about 
the harmonic vibration point of glass. 

“To break thousands of pieces of glass 
and make negatives, and then enlarge them 
was far from satisfactory Under these cir- 
ctimstam.es, I tried the old stunt of using 
the glass in the enlarger without making 
a negative. I found that bttle if anything 


was lost in the print. In the illustration 
(reproduced here), a steel pellet hit the 
center of a piece of glass as shown by the 
inner circle. There was a vibratory motion, 
and then the energy dissipated from these 
concentric rings, and showed a fracture 
which again reverted back to the ring vibra- 

“Without trying this experiment, you 
would hardly know how much was lost in 
making a negative and then enlarging it. 
For this reason, I have adopted this method 
of making enlargements without making 
negatives, because it saves a lot of time, and 
one does not lose any of the minute details 
that are required for studying the subject.” 

Just a Detail 

T here is a story going the rounds con¬ 
cerning the folly of being didactic 
among one’s peers It seems that a member 
of a camera club requested a fellow member 
to develop a dozen negatives for him. Pre¬ 
sumably wishing to make sure that no mis¬ 
take would be made in the processing, he 
gave complete instructions including the 
wholly unnecessary one of closing the dark¬ 
room door before beginning operations. All 
these instructions, to the very letter, were set 
down in writing, and were followed without 
change. However, one very important step 
was omitted there was nothing to the effect 
that the white darkroom light should be 
turned off before operations were begun. 
The darkroom worker mischievously went 
nght ahead with all the other instructions, 
including the removal of the film from its 
covering in the ruinous light. Of course, the 
films were hopeless from the start, but he 
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First Pra« 

Third Prixa 

Uebnlcal exetllance Tha dacialon of 
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Ua for any prlia. duplicate prlxai wlU be 
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1. Printa muat not be ainallar than 

S by 7 or larger than 11 by 14 Printa 

One $250 Ono FEDERAl 

nilitiie" No. 830 Viriilli 

LONGINES Witch* Projactien Printir 

(Lift prka $2950) 

t. Photograph! muat be packed properly 

Sacond Prix 

Feuitb Prixa 

4. Non-wlnnlng entries will be returned 
only If aufficlent postage la Included when 
the prints are lubmltted 

5. Each entry must have the toUowlng 

mount Name and address of contestant, 
type of camera, and film, enlarger and 
paper used 

S. Oonteatanta may submit no more 

enter any or aU groups 

7 PrlnU must be In black and whiu. 

OntFEKMl 
LSH*? lb. in Efliirftr 

Witch (Lift pnea $17.95) 

Phra HoasraMe ManUon Awarie, each olpalating 
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g. Prize-winning photographa will 
become the property of Scientific 
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American, to bo used In any manner at 
the dlacretlon of the publisher 

t Scientific American reserves the 
right to purchase, at regular ratea. any 

SubiOt Pictans in ANY or 

ALL Three DMsieos; 

M. No entries will be considered from 
profesilonal photographers 

camera studlea of people. 
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11 All entries in this contest must ba 

In the hands ot the Judges by December 

1, 1839 Results wUl be announced In our 
issue dated February 1940 
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is through the use of infc ersdioator. This 
should be applied a little st a time, letuart 
ing the line bit by bit. The black defect 
cannot be taken out all at once. For remoy- 
mg small black spots, another method is to 
use a small spotting brush molded to a- fine 
point and tipped with white spotting color. 
The effect should be judged only after the 
cobr has been allowed to penetrate the 
paper at the treated point. If the result is 
loo light, add a little gray after the first 
application has dried. 


Bathing Beach 
Idea 

T his suggestion is probably a little late 
for this year, unless you are on your 
way south, but it will keep until next time. 
“Stormy Weather Ahead,” a low angle shot 
suggested by the darkening clouds, is a 



“Stormy Weather AheacT* 


subject that depends for its effect on the 
clouds, the nature of the lighting, and an 
exposure favoring the clouds. In this in* 
stance, the clouds covered the sun and an 
exposure made which was inadequate for 
the foreground figure, suitably rendered 
here in prMtically a silhouette. The shot 
was made* as the subject swung slightly 
backward from the hips and looked up 
toward the approaching clouds. 


Last Call . 

r|%ERE is still time to enter the Fourth 
X Annual Scientific American Photog¬ 
raphy Contest—but hurry, hurry, hurry: 
Entries must be in the hands of the judges 
by December 1. Doll up your best prinu 
so that they look their finest, for one of 
them may bring you a valuable price. 

Full details of the contest appear on 
this page. Be sure to read the rules care¬ 
fully so that your prints will be digUw- 

Narrow Formats 

A PRINT does not necessarily hw » 
faU within the oat^pry of the *w«»; 
tioa 5 by 7, S by 10 or any of the atandgrd 


have in hi^ Iwdu better tea farWad 
is Mm#er with to Its Mgfh .'lilHi 
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SOLAR 

EPWLARGERS 


the utual ratio, by all means go ahead and 
print it that way. In the subject illustrating 
this piece there seemed nothing to do but 
treat it as you see it reproduced. The grand 
display of clouds is the principal attrac¬ 
tion and their majesty is greatly emphasized 
by comparison of the towering masses with 



















































DECEMBER • 1939 


SCIENTIFIC AMERICAN 


sensational NEW 
S V n IH R OJUllR 



The Condspeed 



An entirely new synchronizer perfected by en¬ 
gineers who arc pioneers in synchronization it 
you have ever used other types of synchronizers, 
you wilt marvel at its simplicity and ease ol 
operation It is the most practical synchronizer 
ever designed Its many new features revolu¬ 
tionize flash photography. 


IS than half the nze of a 
•ishs less than Ys oz. 


TiHg/y m tins handsome 
ase So compact you can 
w oyercoat pocket. 


SynchronizBr 


^ NEW I No cock 
^ NEW I IJuhtcst 


Reflector 

> NEW I Sot inch 


k NEW I Bulb riector. A flick of ejector discards 
hot bulb 

k Extra standard outlet for multiple or aide 

lighting 

Carrying Coie 

b NEW! Soft leather, xipper opening Holds com¬ 
plete unit. 

PrUa (aynehionUat, rallMlor, battarlaa and |||J3.50 

canrylng caaa) . 

A Christmas gift that will thrill every camera fan. 

Ai^Jo'ye^^fwnirurrtrX^ 

of its many new unusual features 


Gandspeed ^ 

GOODGmOr AVlMUlp MIW YORK 


but are flush with top of base so that amalier 
guides do not affect use of larger paper 
sizes. Surface of baseboard finished iu 
special silver lacquer which provides a 
focusing surface not easily affected by duet 
and grime. Frame of heavy metal, designed 
to provide adequate sirengih and rigidity 
in order to insure perfectly square borders 
and firm paper grip. 

Arcus Jic-A-Mat (16.75) • Resembles ordi- 
nary 8 by 10 enlarging easel; top covered 
by 13 separate and differently shaped mats 
made of red Bakelite which can be arranged 
10 form almost unlimited montage combina¬ 
tions. Each mat has its number and indica¬ 
tor, so there can be no mistake as to paper 
areas exposed and tliose that arc still to be 
exposed. _ 

Agfa Tf-Xtitre Scrfins ($2.50 each; set 
of four screens with Agfa Border Mask. 
$10) . Available in four types throe fabric 
textures identified by names Satin, Oxford, 
and llomtspiin, fmirlh. irregular pattern 
named Ripple. Screens measure 8 by K) 
inihrs; can be used for both contact and 
projerlinn printing, being placed in imme¬ 
diate lontnct with pbolograpliic paper dur¬ 
ing exposure. Speeial precautions in inanu- 
farlure are claimed to permit use of same 
contrast grade of photographic paper that 
IS eiuplovcd when prints arc made without 
texture screen. Agfa Border Mask ($3) is 
11 by 11-inch negative designed for use 
with Texture Screens. Mask provides 7Vj 
by 9Va inch field wit h etching-edge bordei 

F-R Roll-Film Devli oping Outfit 
($2.95): Contains essentials for fine 
grain developing, including new F-R “Spt- 
cial" adjustable developing tank (adjust 
able to roll films of all popular sizes); fine 
gram developer, X-33: concentrated fixing 
hardening solution, Fixol; two spring film 
clips lor hanging film to dry; complete in 
St ruction book containing darkroom jnfor 
matron. _ 

Kodak Monitors Six-16 and Six-2U 
($30 00 to $48.50): Features: automalii 
film-wind control and body shutter release 
which retracts automatically when camera 
18 closed, aluminum alloy bodies and 
r backs, new system of bed braces which 
provide 10-point support to maintain lens 
and shutter rigidly in accurate position, 
mechanism to prevent double exposures. 

» eye-level and waist-level hnders; monitor 

turret with automatic exposure counter, 
field depth scale, range finder clip, «n^ 

» single push button to control both opening 
s^and closing;' two tripod sockets as wcU as 
folding supports for leveling camera on 
c table. - 

Mastehcraft; Grant, Sr.; Arnold En¬ 
largers: Three additiona to Son Ray 
1- enlarger line ranging from $16.50 to • • 
Mastercraft: ukes negatives from Ro^ 
0 size to 2% by 3y* inchea; 

focuaing unit. Enlarger only. « 

T 3>/i-inch //6.3 Ilex lens, 

m $37.50; with 3%-inch f/*.h 

iris diaphragm, $42.50. ,, - , ,. 

and Projector: Wollensak S-inch 
two condensers, precision focu^« 
r geared trolley 

» horizontal or vertica 

post; built-in red light «“**with 

K 1 s-inch//43 WoUenaak 1«P*» IS®.#®* 
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Amateur Photographers 

Nsw Ways iw Photocraphy, by 
Jacob Deiehin. Eminently practical 
from every point of view, thia new 
book containa nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It rovera the 
whole range of amateur photography, 
diariiaaing aurh thinga oa trick pho¬ 
tography, photomurula, retouching, 
infra-red, and a number of other aub- 
diviaiona that will not he found elae- 
where in aa clear and conciae a man¬ 
ner. $2.85. 

So You Want to Take Better Pic¬ 
tures, by A. P. Perk. A friendly, face- 
to-fare chat with the camera owner 
who has his developing and printing 
done at the photo shops, yet wants to 
know enough about his camera and Us 
uses to enable him intelligently to 
utilize It to best advantage. Over 200 
pages, dozens of illustrations. $2.10. 

Universai. Photo Almanac, and Mar¬ 
ket CttoK. How, when and what to 
photogiaph in order to make money 
with vour camera; where to aell dif¬ 
ferent types of prints. $1.00. 

Amateur Film Making, by George H. 
Sewell, A.R.P.S. Useful to the begin¬ 
ner as well as the expert movie maker. 
Tells about films, cameras, exposure, 
film eduing, story telling with the 
camera, and so on. Illustrated, $1,60, 

Champlin on Fine Grain, by Harry 
Champlin, A complete hand-book on 
the entire subject of fine grain, in¬ 
cluding formulas and how to com¬ 
pound and use them. $1.85. 

Photographic Hints and Gadgets, 
by Frupric and Jordan. How to make 
all kinds of photographic accessories; 
from film clips to cameras to light¬ 
ing equipment, and so on; 250 articles 
and nearly 500 illustrations, $3,60, 

Portrait Photography, by H, Wil¬ 
liams. Fundamental principles of 
composition and lighting, paving the 
way to satisfactory results in this 
particular branch of photography. 

Photographic Enlarging, by Frank¬ 
lin I. Jordan, F. R. P. S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, many of them salon- 
tcinners, show the value of correct 
technique, $3M, 


Prices Quoted Include Postage 
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24 West iOUi ^eet New York City 

IMKSJ_BOOKS 


Model A, goes to four feet in height; has 
interchangeable lenses; two 4%-inch re¬ 
movable condensers; No. 211 opal enlarg¬ 
ing bulb; extra heavy extension geared 
poles; special trolley focusing mount; 
geared sliding compartment for copying, 
loading, and so on; red filter; through draft 
ventilation; extra heavy baseboard 20 by 26 
inches, completely balanced Enlarger only, 
$65; with 3%-inch f/45 Wollensak lens, 
ins diaphragm, $75 

Umvex Zenith Camera ($15 with built-in 
Photoflash synchronizer; $12.50 without 
synchroni/er> Made of cast light weight 
alloy; case leatherette covered, full chrom¬ 
ium plated New type high-speed shutter 
with speeds of 1/200, 1/100, 1/50, and 
1/25 plus Time and Bulb. Ins diaphragm 
openings //4.5 to //16, new formula //45 
lens. Lens and shutter mounted in large 
barrel and focusing done by large diameter 
ring. 

Acfaiite f$25 ). Lighting device featuring 
pantograph meclianism.permilting setup 
and adjustment at moment's notice. Panto 
graph anchored to 
base of steel carrying 
case and provides ex 
tensible support for 
light sockets and re¬ 
flectors, permitting 
light placement at any 
position up to 94 inches above floor level 
Biiill-tn coimteriwisp spring mechanism 
fixes pantograph at ‘•elected position with¬ 
out fastening Equipped with two sockets 
mounted independentiv on sliding bars at 
lop of pantograph mechanism to permit 
horizontal adjustment of spacing of two 
lights Distance between centers of lamps 
variable from 11 to 36 inches Device takes 
No. 2 flood lamps and is furnished with 
two adapters to use No 1 lamps as well 
Reflectors of special design to promote even 
distribution of light. Features include caster 
supports fitting b.i8C of unit, approved Ln- 
derwriters cord with separate outlet plugs, 
and diffusion screen IJmt supplied in brown 
crackle finish with pantograph and caster 
frames in nickel finish 

Photo Aiit Negative Bhush. Designed for 
eliminating dust and other alien mate¬ 
rial from negatives. Cun also be used for 
brushing photographic lenses Soft, flexible 
hair Used safeguards negalne oi lens from 
scratching. Brush sufficiently wide lor use 
on films and negatives of every type. Handle 
consists of flexible leather, perforated for 
convenience in hanging 

Argus Vestpocket Exposure Meter (25 
cents complete with leather case) . Cellu¬ 
loid wedge type meter, flat and small. 
Rotating wedge disk indicates brightness of 
subject, while sliding rule indicates cor¬ 
rect shutter speed and lens aperture to use 
Film speeds in Weston. 

Bee Bee Filette ($1.00): Container for 
filing,classifying,and indexing negatives. 
Provided with ruled numerical index, allow¬ 
ing ample room for descriptive data Con¬ 
tains 100 transparent glassine envelopes 
Boxed in binged container. 

Lafayette Combination Sun Shade and 
Filter Mount: Made of duralumin; 
outside polished natural duralumin fin- 
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ish, but all inside surfaces are spray coated 
with black composition to eliminate reflec¬ 
tion, Serves both as shade and mount for 
standard Alters. Shade consists of damp¬ 
ing ring which attaches to camera lens 
barrel. Into this is screwed hood which 
also serves to clamp filter in position. Re¬ 
cessed seat for filter in clamping ring felt- 
lined to prevent scratching Shades avail¬ 
able to fit all lens sizes up to 42mm diameter. 

Photbi* “22” Enlarcbr ($69.50, without 
lens) : Features; (2ool-working, six-volt 
illumination operating from house current 
on built-in transformer; pivoted lamphouse 
that tilts to correct distortion, turns hori¬ 
zontally for projection of all negatives; dust¬ 
less, scratchless, all-metal negative holders; 
micrometer focusing lens-mount; counter¬ 
balanced head moves with one-hand opera¬ 
tion; bnilt-in spring holds lamphouse at 
any height; true double-condenser optical 
system and adjustable light source; two 
diffusion disks included (or special effects 
and elimination of grain from negatives; 
takes negatives from 35mm to 2% by 2% 
inches; uses lenses 2, 3, or 3%-inch focal 
length. 

Arcus Model C3 Camera ($30.00) • Syn¬ 
chronized Photoflash Argus model. Com¬ 
plete with battery handle and reflector. 
Built-in timer synchronizes flash and shut¬ 
ter speeds As in C2 model, built-in coupled 
range finder focuses from 3 feet to infinity 
Model C3 equipped with //3.S Cintar trip¬ 
let Anastigmat lens, shutter speeds 1/5 to 
1/300 the second. 

Textubite Salon Exhibition Mounts; 

Made of 16-ply standard thickneM white 
pulp board. Obtainable in either white or 
cream color with or without fine black line 
around opening; either horizontal or ver¬ 
tical for 8 by 10 or 11 by 14 inch prints. 

Focusing Spotucht; For use with Deluxe 
C Speedgun for 3^ by 4% and 4 by S 
Speed Graphic cameras and (or Deluxe C 
Jr. Speedgun for 2% by 3% Mimature 
Speed Graphic. Spotlight plugs into these 
speedguns, drawing current from speedgun 
batteries. Light supplied is useful for mght 
flash photography where outside illumina¬ 
tion IS insufficient to permit normal use of 
either range finder or ground-glass viewing 
screen Also serves as test lamp, visually 
showing strength of batteries and indicat¬ 
ing when replacements diould be nude. 

Dill Camera Shoulder Brace ($2.75); 

Enables photographer to hold camera 
steady during time exposure. Fits all stand¬ 
ard cameras. Screws into tripod hole. 
Length of brace may be varied by tele¬ 
scopic adjustmenL Ball joint, which may 
be locked, provides adjustment to any posi¬ 
tion. End resting on operator’s shoulder 
equipped with rubber ball that can be re¬ 
moved to provide easy attachment of brace 
to table tripod for interior exposures. 
Chrome finish. 

Goodspeed Synchronizer ($13.50 includ¬ 
ing case); Synchronizes with all between- 
the-iens shatters and most focal pkne shat¬ 
ters. Batteries contained in reflector unit. 
Small synchronizer aait (less than half 
size of a cigarette) attaches to camera Bke 
a cable release. Sliding socket to o^teir 
all bulbs: balb ejeetor. 



So You Want to Take BETTER PICTURES 
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JACOB DESCHIN, conductor of our "Camtta Angles” department, will 
answer in these columns questions of general interest to amateur photog¬ 
raphers. If an answer is desired by mail, enclose a stamped, addressed 
envelope. Queries should be specific, but Mr. Detchin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials .—The Editor. 


Q, I have had aome trouble -with 
light leaking through the beiiows of 
the camera. What is the proper me¬ 
thod of testing for light leaks?— 
W. J. N. 

A. One way is to remove the hack of the 
camera, poll a light-proof cloth over the 
head and the camera and insert into the 
bellows a small 4-vnlt lamp in a holder 
connected to a pocket lamp battery. Ex¬ 
amine the bellows folds, joints and corners. 
If and when the source of the light leak is 
discovered, repairs may be made by filling 
the holes with rubber solution thickened 
with lamp black powder, or the break or 
breaks may be covered with small pieces of 
black court plaster. 

(f. How cap I obtain the letters 
A. R. P. S. after my name?—B. W. 

A. These letters stand for Associate of 
the Royal Photographic Society (of Great 
Britain) and are accorded to members of 
the Society who have achieved distinction 
in some field of photography. Membership 
is open to all photographic workers in all 
parts of the world. The first step towards 
the acquisition of the coveted letters is to 
fill out a regulation form and send it to 
the Secretary of the Society in London, 
aexompanied with evidences of one’s work. 
Periodically each year these applications 
ore voted upon and if you are turned down 
once, you can apply again at a later time, 
with better evidences of your work. 


Q. Where and how is distilled water 
obtainable?—M. J. R. 

A. Distilled water may be purchased at 
the five-and-ten-cent store or at the drug 
store. Water free of the foreign matter con¬ 
tained in water obtained from taps may be 
had by catching rain water in a non-metallic 
container, such as on enameled pail or crock. 


Q, 1 wish to take stereoeooidc eolor 
tronapareneiea with a 3Sn>m camera. 
I «n tmqiMinto4 with the Leica equlp- 
naffit for ihls puiptne, but can you 
taH me of any other equipment for 
I aad viewing theee pioturea?— 




d. Yoo probshly ore awara that atereo 
piottitw can be token with any camm 
dhqidy by uaing a atill aubject and ahifting 
ilk fO#tioa of tk camera between the two 
iikkinw a diaunoe of about 2% inches, 

kc dittiaoe between ke 


two eyes of a human being As for viewing 
the resulting stereos, any regular stereo 
viewer accommodating this size Iranepar- 
ency will be suitable. An article on stereo 
photography appeared in our Camera 
Angles department in the November 1938 
issue. 

Q. I have had very little experience 
In photography and cannot spend 
much, but I will soon need an appar- 
atua for use in |dant-breeding work. 
Can you advise what type I must get 
for clear anapshota of plants and also 
photomicrographs of plant cella and 
the like?—A. L. 

A. The least expensive outfits for your 
purposes are the Argus and the Mercury, 
for both of which cameras special apparatus 
is available in these fields. The service 
departments of Imlh these organizations 
will be glad to send you helpful data and 
suggestions. 

Q. What do you think of taking two 
exposures on a alngle film without 
covering half of the lens? Will the 
pictures be sharp and worth enlarg¬ 
ing?—!.. D. 

A, This is altogether possible and is, in 
fact, an arrangement in regular use on view- 
type cameras. A ground gloss focuatng-typr 
camera is required and the proper negative 
masks must be provided so that one half of 
the film is covered while the other half is 
being exposed, and vice versa. If the focus¬ 
ing is accurately done there is no reason 
why both pictures on the same film should 
not be as sharp as one picture made on the 
whole film. 

Q. Con you tell me where I can get 
a ikt of picture agencies?—J. C. 

A. Editor & PuUisker, the newspaper¬ 
man's organ, baa a complete hat of syndi¬ 
cates that buy photographs. The list was 
reprinted some time ago in an issue of 
Camera Magazine, Philaddphia, Pennsyl¬ 
vania. 

Q. Is it possible and praotloal to 
m^e oenaltiaed paper for use in 
making photostatic copies of printed 
matter?—L. E. W. 

A, Most hand sensitized papers do not 
have aufiioient contratt for photostatic work. 
Rather, we woald suggest the use of some 
such -paper ts Novaflex or Outline Special. 


^‘•flCTOB / ✓ ✓ 

Speed-O-Matic Synchronizer 



AT OEALEKS 


Speed Accvmct 

By Mechanical Means 


precisely peak of flash by direct 
mechanical meant. As accurate 
on 1/SOO-MCond as on 1/SO- 
second exposures I Powerful, yet 
harmless to shutters. Easy to use 
as a cable release. Has polished, 
6-inch, 'Tong-shot” reflector, ad¬ 
justable to center any flaahbulb. 

By all meana, tee it at your 
dealer’!. 

SBND FOR FREE INSTRUCTIVE FOLDER 

James H. Smilli ft Sees Corp. 

127 Colfax Su Griffith, Indlsas 



«rwinb.,.Bie naw taines 

la phsteerkliy. Cemplttt Hi 

o^artM camtras--all typas. Poets at iwtiea- 

ik eeatetaeat aad laMlIes. Iveiv 

I Ik" • yrtse-bay! Seyi eieaev with this rgtl 

h elwtv (aide. Sand for ysw copy at aoM. 




LAFAYETTE CAMERA DIVISION i 
H«tb%0 Wite Tet^utmion ind. 1 

---mlltih Ay,. Wew Tevli. N. T. 



















Our Book Corner 


i« to My that this is one book which the 
ambitious amateur photographer oannot do 
without. (240 pages, 6 by fl’A inches, 24 
escellent photographic illustrations, most 
of them fulbpage size.)—92.60 postpaid.— 
A. P. P. 


^IIE Book Department of Sci> books on any subject. You 

entilicAmericanis conducted, I W 1 are lnvitc»l to use this service 
with the co-operation of the *-■‘ ■‘“'-rl freely. Tell our Book Depart- 


Editors, to make available for you a 
eomprchensive book service. Each 
month the Editors select ami review in 
these columns new books in a wide 
range of scientilio and technical fields. 
In addition, they are ready at all times 
to advise you regarding the best avail- 


ment what kind of books you want 
and you will be furnished with a list of 
available titlf», including prices.When 
inquiring about books, please be 
specific; remember that we can be of 
the greatest help only when you tell 
us just what you are looking for. 


SCIENCE TODAY AND TOMORROW 
By Waldemar Kaem/jffert 

C OVERING most of the especially inter¬ 
esting things in the gamut of the 
scientific and industrial world, Kaempffert, 
who never has learned how to be dull, 
entertains and painlessly informs the reader 
aa he goes The sun, exploding stars , birth 
and death of the moon, life in the solar 
system; rocketing through space, explorers 
of the atmosphere, mystery of the atom, 
after coal, what?; the chemical revolution, 
can the laboratory create life’, evolution 
since Darwin; Carrel, man and his world, 
artifirial lightning; speed; steamships; 
democracy and the machine—these arc the 
headings under each of which the author, 
an outstanding interpreter of sttence, 
chooses to spill a myriad of significant 
scientific sidelights. Eminently fine read¬ 
ing for the man who doesn't want to study, 
yet wants to know what's going on around 
him. (27.5 pages, 5 liy 8 inches, unillus- 
trated ) -12 60 postpaid —A. G. 1. 

STANDARD CHEMICAL AND 
TECHNICAL DICTIONARY 
By II Bennett 

I N the preparation of this dictionary, a 
definite attempt has apparently been 
made to produce a book which will be useful 
not only to chemists hut also to those whose 
contacts with the profession arc imicli more 
casual In it will be found an explanation 
of the system behind the naming of orgamc 
chemicals, prefix names of organic radicals, 
and a list giving the proper pronunciation 
of chemical names More than 25.000 defini¬ 
tions of pure chemicals, industrial products, 
and trade names are included, as well as 
many new chemical, physical, mathematical, 
engineering, and t<clinical words and ex¬ 
pressions. Completely cross indexed—(638 
pages, 6 by 9 inches )~| 10,10 postpaid.— 
L. B. P. 

THE BIRD, THE GUN, AND THE DOG 
By Ledyard Sands 

B oth masters and neophytes in the art 
of American game bird shooting will 
find thSs treatise on woodland and prairie 
grouse, quail, pheasant, turkey, woodcock, 
snipe, rail, and waterfowl a veritable en¬ 
cyclopedia of nimrodic information Actual¬ 
ly twelve books in one. the author’s single 
triune covers every kind of Ameru an game 


bird from the smallest upland species to 
sea ducks and geese through the unique 
method of devoting in turn a division of- 
each chapter to natural history of the bird, 
the satisfactory types of firearms for that 
particular genus, and the most adaptable 
<l<>g for that form of hunting Reproduc¬ 
tions in color and diiotone of six original 
pdintings by Courtenay Brandrelh. together 
with 18 other full page illustrations, in- 
trease enjoyment of the hook A free, 
informal, narrative style presents the 
ornithological data, the technical advice 
on guns and various breeds of hunting 
dugs in a pleasing manner, all enlivened 
by episodes from the author’s wide exper¬ 
ience Major Charles S Askins, eminent 
firearms authority, wrote the foreword. 
(Complete index, glossary and bibliography, 
494 pages, 734 by lO',-;! inches.)—$7.60 post¬ 
paid. Dc Luxe edition, 100 copies only, 
$2010 postpaid-.I.D.fl, ly. 

MODERN PLASTICS, OCTOBER, 1939 
A Catalog and Directory by Modern Plas¬ 
tics Magazine 

A rticles on various phases of plastics 
. manufacture and use, hundreds of 
pictures of various products molded in 
plastics, advertisements by the score to 
rover the entire field, and numerous special 
feature's fill this splendid issue of the maga¬ 
zine Modern Plastics. It has been bound 
in an attractive slifT cover, the surface of 
which is a.parquet of wood impregnated 
with plasties Color plates abound through¬ 
out the volume. It is intended as a perma¬ 
nent reference. (454 pages, 8% by 11% 
inches ) —$2.10 postpaid.— f. D M. 

FINDING NEW SUBJECTS FOR YOUR 

CAMERA 

Ity Jacob Deschin 

C AMERAS too often repose in closets 
and bureau drawers because their 
owners have exhausted their own limited 
resources of photographic subjects and 
have tired of repetition. With new vistas 
opened to them through the ideas suggested 
by Mr. Deschin, they will find new joys, 
keen delights, in pholographir exploration 
of hitherto unthought-of fields. The sug¬ 
gestions offered ate far too great in number 
to attempt to list- they cover a wide range 
from city aidewalka to unusual models, from 
hobby photography to picture finding in 
the dark room. The best we can do here 


SKEET AND HOW TO SHOOT IT 
By Bob Nichols 

epo the skeet devotee this book will be 
X a friendly, helpful critic in pointing 
out possible existing faults of form, stance, 
fit of gun, target lead, and other factors 
whicii may have tended to interfere with 
perfect scores. To the inexperienced skeet 
shooter it will be a complete and competent 
guide for the above named integers of the 
sjMirt, as well as for choice of guns, con¬ 
structive suggestions and extensive informa¬ 
tion on eyes and shooting glasses, clothing, 
field lay-out, and the entire game from 
station one to station eight. 'The author 
writes in clear, graphic style, gained from 
his own extensive experience in skeet 
shooting and from his knowledge and back¬ 
ground as Arras, Ammunition, and Skeet 
Editor of Field and Stream. (177 pages, 
6 by 9*4 inches, 46 illustrations )—$3.60 
postpaid— A. D R., IV, 

THE STUFF WE’RE MADE OF 
By W. 0 Kermack and P. Eggleton 

B IOCHEMISTRY is the central subject 
of this book, written by a staff mem¬ 
ber of the research laboratory of the Royal 
College of Physicians and a lecturer in bio 
chemistry at the University, both of Edin¬ 
burgh. It contains a very great amount of 
dependable data, some of it quite technical 
hut all of It liiLidly explained in elementary 
language and without pretense, centering 
around the efforts of science to understand 
the nature of life and its mysterious pro¬ 
cesses. No belter book by which the curious 
outside reader could gam at least a rough 
idea of elementary biochemistry has ap¬ 
peared in many years. (342 pages, 5 by 
7% inches, 63 illustrations )—^.30 posl- 
paid.~.4 C. / 


SCIENCE AND MECHANISATION 
IN LAND WARFARE 
By Donald Partway 

A ppropriate now in the study of 

, details of the war in Europe is this 
new volume which, in addition to funda¬ 
mental scientific principles, covers chemical 
warfare, mechanization, railways in war, 
weather problems and stratosphere flight, 
the work of the Royal Engineers, the work 
of the Royal Corps of Signals, artillery 
survey, and war personnel. (158 pages, 
5Vi by 8% inches.)—$2.60 postpaid.— 
F, D. M. 


^We can supply our renders with nay 
t\of the liooks reviewed In this de¬ 
partment. Prices quoted include do¬ 
mestic postage. Foreign prises are 
necessarily higher due to increased 
shipping charges. 

SciENTinc American 

24 West 40th Street New York* N. Y, 


FOR OTHER BOOKS YOU WANT, SEE PAGES 3S6 AND 371 


























































































A Monthljr Department for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 


A the spectroscope and spectroheliograph 
(not to be confused with the apectrohelio- 
scope) described in "ATM," third and 
fourth editions. For some reason this instru¬ 
ment never has been popular with the crowd. 
Arnold S. Mountfort, a portrait artist, 2200 
Mountain Oak Drive, Hollywood, Calif., is 
the first maker (Figure 1). "The actual 
work took about two months of my spare 
time, mostly in London,” Mountfort writes. 
‘The recommended water clock driving 
mechanism ('ATM,' page 211) 
was not a success, as it always 
went in jerks due to the dark- 
slide’s friction. Regarding the 
coat, about which you inquire, 1 
cannot now state but, with a fair 
genius for getting material for 
nothing, the whole, including the 
coeloslat, should not cost more 
than $10 or *12. 

“The most difficult part was 
cutting and mounting the slits. 

By fixing the curved one on the 
end of a long piece of wood 
pivoted at the other end, 1 got a 
good and true edge by rubbing 
It against a piece of fine Car¬ 
borundum stone fur the male half 
and reversing them for the female. 

“It was all intensely interesting 
and well worth the trouble. My 
first photographs were terrible 
tragedies The solar spectrum, 
though clear, was so over-exposed 
that it came out positive. But if 
there was nothing to work for it 
would not be half the fun. I 
have found no need for the long 
focusing rods or for a shed, a 
galvanized cover giving sufficient 
protection.” i 

Mountfort, at the time he wrote 
the above, was painting a portrait 
of R. W Porter to be contributed 
to a gallery of astronomers and telescope de¬ 
signers of our time, “in order that those who 
will be working the 200-inch in 1000 years,” 
as Mountfort puts it, “may know something 
of the pioneers of this development of 
today." 


1; taking a Schmidt astronomical camera 
has been the deep curve, otherwise a lot 


Coming, N. Y., makers of Pyrex baby bottles 
and 200-inch mirrors, into casting a batch 
of Schmidt blanks with approximate curve. 
Approached, Corning showed a co-operative 
spirit. “What size, what curve, would you 
like?" they asked. Offhand, one might reply 
casually, “Oh, all sizes, all curves.” But this 
would make the disks cost real money, for 
the sale will not—cannot—^be large. Person 
therefore suggested 12Vi inches, 32-inrh ra¬ 
dius, as a mean—or, rather, mode. Lower 
agreed. So did others. 






V : j 





Figure 1; Mountfort and spectroheliograph 
Advised," Cioraing stated that the most 
economical way for them to make these 
would be to rough grind the cavity rather 
than cast it in, as the molds are expensive; 
also, for some technical reason, to make the 
radius 36 inches. They found they could 
supply these at a little more than double the 
price of ordinary Pyrex disks of the same 
size. 

Before announcing this fact it was 


size but common focal length. For this, 
we may thank Person and Coming. 

L ast month in this department it was 
J hinted that James C. Baker, of the 
Harvard College Observatory, had designed 
a family of flat-field cameras (Figure 2) 
equivalent in performance to the Schmidt. 
The following is his description of them: 

"Many years ago Schwarzschild set out 
to find the most useful system of two mirrors 
possible. He found that, although there 
exists a system that is aplanatic 
and anastigmatic on a flat field, it 
is of no practical use because of 
the total silhouetting of one mirror 
by another. As a consequence, 
bchwarzschild reintroduced astig- 
malisni and solved for the para¬ 
metric equations of a family of 
aplanats with flat field. The best- 
known member of the family is 
a system of two concave mirrors, 
the secondary being half the 
diameter of the primary. Astig¬ 
matism in the system limits the 
available field of this reflector. 

“Improvements in the image 
quality of reflectors were of a 
minor nature until Schmidt intro¬ 
duced ihe idea that small defor¬ 
mations in an otherwise weak 
lens could be most effective in 
helping to eliminate the image 
defects of coma and spherical 
aberration. Wright has general¬ 
ized the original bebmidt camera 
into an entire family of Schmidt 
cameras and has shown that astig¬ 
matism cannot be eliminated on 
a flat field by correcting plate and 
one mirror alone. Wright's work 
in turn can be generalized to 
show that astigmatism cannot be 
eliminated on a flat field, even 
when several correcting plates are 
employed, all separated, so long as the 
total powers of these correcting plates 
are of the second order with respect to the 

"Three mirrors with aspherical surfaces 
can be designed to give excellent perform- 
an^ mathematically, but the silhouetting 
in such a system is hopeless. Thus, only 
one more pc^biUty Tet^ns, and that is a 
system of one correcting plate and two 


more Schmidts would be made by amateurs. 
The Lowers used 25 pounds of Csrbo and 
played wet nurse to their grinding machine 
for 98 hours, in 1935, when roughing a deep 
//I curve out of a 12-inch Pyrex disk for a 
Schmidt. Today they use a Bonum tool on 
a large lathe and do the job (to within 
^ inch of ultimate depth—as far as is safe) 
in one day. This is excellent—provided you 
have a Borium tool and a large lathe. The 
alternative — hand work — would require 
"less than a month,” working union hours, 
Harold Lower states. 

Fred Ferson, Biloxi, Mississippi, therefore 
suggested some months ago that an attempt 
lie made to wangle the Comtiig Class Worii^ 


thought best, however, to put these disks 
to actual test, so Coming sent Ferson a 
disk, 12^ inches, 36-inch radius, and he spit 
on his hands and went to bat with it. Final 
report: He spent 12 hours and used two 
pounds of Carbo in deepening the curve 
from 36 inches to 32 inches and truing It. 
Used convex tool of full diameter, which he 
cast from type metal. The soft metal ground 
away as fast as the glass: hence, no concave 
mate was needed. Metal tool also gave 
shallower pits, smoother surface, he states. 
In sum, he reported, it is now possiUe to 
grind and polish a primary for an f/2 
Schmidv'^igf an //3 Wright, by hand. In 
about the t^ required in a mimr of Ilka 


mirrors. This combination ptodupes a two- 
parameter family of telescopes with flat 
field. The two parameters remaining after 
all third order aberrations have been satis¬ 
fied, are the distance of the correctihg plate 
from the primary mirror and the distance of 
the photographic plate from the secondary 

mirror, '^en the oort«otiiig|dat«ia placed 

immediately before the seoonduT, Ihe tube 
length becomes extremely abort oompaied 
with the foed length. For example, on# 
combination produces a tpbe one slath the 
length of the tube for a Sdmddt dthe «nw» 
focal bngdi and per f wm an ea.' fW '*>« ? 
abort tnhe len^ all ffame of 
optM au^ an 
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t^ph«ri«al mirror furfaoM {ortoaawlr pos- 
mf tto iaflectloii pdintt. 

•?{ tU hibe loasth bo of ao oeriow coa- 
o^^tton, th e two-panunctor fomfly in - 
dn^ a ranatbtble ono-poromtoor family, 
with tube length about % that of tl^e 
Schmidt of the aame focal length, euch 
that t)ie two mirror aurfacea depart inappre¬ 
ciably from apherical aurfaces. The curve 
of the correcting plate becomea much more 
ahallow, and ia not much deeper than for 
the Schmidt of aame focal length and aper¬ 
ture. V 

“The reaaona for the eziatence of the two- 



Figure 2: The Schmidt ayatem com¬ 
pared with the two-mirror ayatema 

parameter family can bo aeen from con- 
aidrratinn of the Schmidt and Schwarzachild 
ayatema. Then, too, one can deduce the 
family from the Schmidt ayatem One atarta 
by conaidering the uaual Schmidt camera 
with an additional plane mirror accondary, 
untilted, ao that the curved focal aiirface 
la inverted and near the primary. By keep¬ 
ing the radial and tangential aatigmatic 
aurfacea coincident, and by variation of all 
the curvea and aeparationa, the curvature of 
field can be continuoualy reduced to the fiat 
field here conaidered. 

“Figure 2 abowa an //3 camera of abort 
tube length with an 8 degree unvignetted 
field, alao the correaponding camera of 
longer tube length and apherical mirror 
aurfacea. Moreover, for comporiaon pur- 
poaea a Schmidt camera of exactly the aame 
light-gathering power, focal length, and un¬ 
vignetted field ia ahown. The aperturea of 
the two-mirror ayatema have been adjuated 
to compenaate for the additional ailhouetting 
and extra aurface, abaent in the Schmidt. 

“The advantagea that can be pointed out 
for the two-mirror ayatem are the extremely 
abort tube length poaoible, with oonaequent 
aaving in apace and material, convenience 
in loading the plate holder, and the exiat- 
ence of a large, flat, unvignetted field. To 
give on idea of the importance of the field, 
if the cuatomary large pwaboloidal reflector 
wore converted into thia type in the aame 
tube, the number of aijuare degreea photo¬ 
graphed per night would equal the number 
of aquare degreea photographed by the poni- 
faobidal form per month, the definition at 
the edge of the uaeful field being the aame, 
from a very conaervative calculation. For¬ 
tunately, the two minora and plate-holder 
arcr cl^ together in what ia usually the 
etiSeat part of the tube." 

In Figure 2 the spherical surfaces, ungent 
to the true aurfacea of the mirrors in the 
shttrteet type, ate ^wn dashed. The mirror 
curvea are exaggerated to twice their true 
d«pi^ ibe cwmctlng j^te surface many 
flmt aariwm of the Schmidt 


REFLECTIBTG TELESCOPES 


RICHEST FIELD EYEPIECE 1.14“ efl, .92” field, $6.B0. 


VERY SPECIAL. All-lncluslvo telescope kits Proper 
glass, clean abraelves in tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI¬ 
AGONAL. complete Instructions. 4"—$4.00, 6"—$6.00. 
Without Eyepiece and diagonal, 4'—$3.00, 6'—$5.00. 


Free test of yonr mirror. Write for eaulogxie of supplies. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 
John M. Pierce # 11 Harvard Sl • Springfield, Vermont 


TINSLEY LABORATORIES 

Supplies for the Amateur Telescope Maker 

Plate and Pyrex Kits; Ramsden, Huy genian, Orlhoacopic, and Solid Oculars; 
Rack and IMnion Eyepiece Holders; Prism or Diapnal Spider Systems; Rough 
Cast Mirrors, Celia and Mountings; Silvering and Aluminizing. 

Send 6 cents for large illustrated catalog 

Astronomical Telescopes and Equipment 

Portable and fixed instruments for private and profeasional obaervatories, both 
reflecting and refracting. Finished mirrors, lenses and mountings. 

Write for complete specifications and prices 
2035 ASHBY AVENUE BERKELEY, CALIFORNIA 


BUILD YOUR OWN REFLECTIIM TELESCOPE 

I S’ kit cantatiu two (lass dius ID arados 
I of sbrutvM gao-ioo-uo-i«-iao-aoo-3«o- 


orrrcATMmMlaOT coBFOxATioir 

isao Bfeedway. Dwpt D Now York. N. Y. 


Surfoe* HardeiiBd 

ALUMINIZED 

Coatings 


C. Co YOUNG 

Sapaliti far Aatataur Ttlastaaa Mtkart. 

70 lb. Eaoatoriat MeiHiting $35.00 
Good auallty Eytplteti $3 00 uth 
517 Mala St. E»t Hartfard, Osaa. 


Hardened Cnatlnta are dur- 
t They do not hllater or peel 
jved oaally without repnllah- 


UTSw-OUR SPECIALTY 

4 ".$ 2.98 PYtlX.$ 4.00 

4 ». $. 7 $ PTMX. B.B 0 

$'. ABO PYRiX. 1.00 

10 *. f. 7 B PYtBX. 13 . 7 B 

OTHER SUES PROroRTIONATELY LOW 


KITS OUR SPECIALTY 


FRBC ALUMINIZED DIAOONAL wHh aaoh kit 

a' kit with book "Aiaalnir Talwna)* Miklna ' !•.» 

ALUMOnZlNG Cbronunizing 

Almlmia toed now cenUliw chrooiliim alloy which 
pmooH a haiw. ioiMrlor raHectlns ■uiface Prim 
mala the aame ae for ahmlnlaliw 
fi”—$2.30 $*—>$3.30 10"—$3.00 

Other Slaat Proportionately Priced 
1USBOR8 TESTED PBEE OF CBABOB 

UUMBH smcraciB 

V B. Oewntwiit 1' r L. Kaibwr athroBatle remodel- 
led jotted Into our rtindard lli" braM nlli You 
thould omi one—ao oatler how laany eytpleeea you have 
WORTH $82)0. SPBOAL PRICE $42)0 
MIRRORS, ALL Wno, MADE TO ORDER 
PRItHa—lYEPlICEO—AcccsaoRiia 
FREE eeteley TelMomr. MImwayM. Eineealerl, 
eM. hutreeMOM /or retowye MaMuy. f«f. 
PRECISION OPTICAL 8Um.Y OO. 


PYREX MIRRORS 

Mada to order, correctly iitumd, poliahed, end 
gmboUied. Preclu workmanahip auataBMed. 

WE DO POLISHING, PARABOLIZING, AND 
ALUMINIZING 

(Sand (or out NEW. ENLARGED, end ILLUS- 


TRAlio 
IlM.CHALnN, UM La^ 
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T he experienced telescope user is often 
less inclined to belittle the alt>arimuth 
type of mounting than is the beginner. 
With the equatorial type, because one axis 
IS rooked over parallel to that of the Earth, 
It IS necessary to keep moving the telescope 
tube in only one direction as the Earth 
rotates In the all-azimuth, having the same 
axis perpendicular to the Earth’s surface-— 
that IS, at some angle to the Elarlh's axis— 
It IS constantly necessary to move the lube 
in two: for example, over a bit (azimuth) 
and up a bit (alutudc). In practice this 
isn’t nearly so much of a bother as it 
sounds; while the mounting is simpler to 
build The clean, trim alt-azimuth shown 
was built by J. L Wagoner of Pittsburgh, 
Pa. It has a 6" mirror and a 7" aluminum 
lube The pillar is a piece of 4" brass 
tuliing and the base and yoke castings arc 
of aluminum 


TELESCOPTICS 

(Continued from preceding page) 



OIraftamptt KITS 


Do Yon Know the Stars? 

Con you^recognize Ih® trlsndly constellations 

To help you find thorn, got the STAR tX- 
rLORER. n revolving device that shows the 


THE JUNIOB ASTRONOMY CLUB 
Hayden Planetarium 
Now York, N. Y. 


1 (London), August 1939, H. W. Cd>x, 
47 Upper Green, Mitcham, .Surrey, England, 
an amateur whose first Schmidts were de¬ 
scribed in the February number, describes 
in a six-page article bis technic of mak¬ 
ing Schmidts. He sent us an extra copy 
of the article, which will be lent to those 
seriously doing Schmidt work who wish 
to ask for it. provided they will promise 
to return it promptly so that it may be 
passed on to others Cox will also send 
copies to genuine Schmidt workers, if asked. 
The paper would mean little or nothing to 
others, as the methods arc in no way applic¬ 
able to work on ordinary telescopes: 
Schmidts being advanced work. 

O NCE a year a “nova” breaks out among 
telescope makers: verses Most recent 
poet 18 the proprietor of the Apex Monu¬ 
ment Works (gravestones!), 6815 West 27lh 
Ave., Edgewaler (Denver suburb), Olo., 
who offers the following outburst (novae 
are due to an overproduction of energy): 

The Amateur Mirror Maker 
By Anton Bohm 


n mi Try! 

THE OBSEKVErS STAR ilTLAS 

II ^ If Oood In any locstlon An In- 

Contalm 180 objects with space for the 
otaorver|K comments an^variable^Ur 

Observations of tlw Planet Mars 


fnS 8®%'?’'“ 

wSl »*»l-17Sra 81,, Jamaica, 1*. T. 


F orks, H made by casting from carefully 
shaped patterns, may be mode very 
pleasing to the eye but, if not, they 
times fail to satisfy the telescope piakers 
feeling for beauty. A kind of fork that can 
be made with a lathe alone, yet vAieh u 
pleasing to the eye, is shown in Figure 3. 
Otto C. Rasmussen, 67 Brunswick Aye„ 
Troy, N. Y., designed this fork, in wW9h 
he used 1%" st^ shafting, a eire 
plate of ^4" steel and tmdeniiealh U, 
roUm. The telescope, a 6" of 50 i 
is equipped with a motor drive Me«l 
on lu triangttUr bast^i Yto bdtjArJ* . 

•f an^< iron wirik a V «•« 
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this deck are two double glasses and at 
the apices three leveling screws with lock¬ 
nuts. The hour circle is of the floating 
type The square tube is made of Vj" x 
X Ml" angle iron with diagonals of 
%" X %" strip steel 

Kasniiissen also made a nocturnal or 
horomeler (Figure 4) for giving sidereal 
time. The handle is held perpendicularly, 
Pnlans is sighted through the central bole 
and the straightedge is turned to line up 
on Bela Ursa Minons. The pointer then 
shows sidereal time within about S minutes 

B oth “ATM" and -ATMA" recently 
underwent minor operations when ex¬ 
haustion of slocks led to reprintmgs (note- 
not new editions). Misprints were cor¬ 
rected and in “ATM” a few changes 
made. Old note on p 333 discouraged 
refractor work, new one encourages it— 
things have progressed Note on p. 458 
was replaced by one telling why photo¬ 
graphic lens making is highly advanced 
work, because numerous novices seem to 
get the idea that making a photographic 
lens would be a “simple introduction” to 
telesooptics! Halluci nation. 




Wigu** -lit Shunnawa'a fatwomelcr 
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TRADE MARKS 

AND 

UNFAIR 

COMPETITION 

By ORSON D. MUNN 

A Trade Mark is an intan¬ 
gible asset of a business, yet 
its actual value may grow so 
large that it becomes the very 
foundation on which depends 
the whole structure of the 
business. Because of this fact, 
every business man should 
have available such informa¬ 
tion on trade marks as will 
enable him to judge with a 
fair degree of accuracy the 
desirability of any mark 
which he may be consider¬ 
ing. 

Here, in one handy vol¬ 
ume, written in non-legal 
terms, is a simple yet com¬ 
prehensive interpretation of 
the Federal statutes and the 
body of common law relat¬ 
ing to trade marks and im- 
faii competition. 

Price $1.00 pottpaid 

Published hr 

SCIENTIFIC AMERICAN 
24 West 40th St., New York, N, Y. 



(TKe Editor will appredatt it if 
you ittiU mention Scientific Amer¬ 
ican when writing for any of 
the publications listed bdow.) 


Encineesinc: A Profession, edited by 
J. Anderson Ashbum, is a ^page book¬ 
let dealing specificaiiy with the functional 
aspects of engineering. It should be of 
great assistance to students who, having 
decided to follow engineering as a life 
work, ore stilt at a loss as to what particular 
branch of engineering would be their wisest 
selection. The Mir/ugan Technic, College 
of Engineering, University of Michigan .— 
25 cents. 


The Shooter’s Bible, 1940 edition, is a 
512-page catalog that illustrates and 
describes 16,000 items covering guns, acces¬ 
sories, gun tools, ammunition, and all the 
other gadgets dear to the heart of the gun 
hobbyist. This one book might almost be 
called the equivalent of a whole gun library 
since It can serve as a guide to practically 
everything in which the reader would be 
interested. Stoeger Arms Corporation, 507 
Fifth Avenue at 42nd Street, New York, 
New York .— $Ij00. 


Kodacrrome, Photocrapht in Color, is 
a 52-p8ge booklet which discusses Koda- 
chrome film, and gives data on its use for 
fuii-color filming. Exposure technique 
both in daylight and artificial light is 
treated, and advice on using a photoelectric 
exposure meter is included. A number of 
the illustrations are in color. Eastman 
Kodak Company, Rochester, New York .— 
25 cents. 


The BROWNtNC Preselector and Visual 
Frequenct Monitor is a single page 
leaflet. Bulletin 103-A, which describes two 
instruments of great value to the serious 
amateur radio operator. The preselector de¬ 
scribed has a general coverage of 5 to 185 
meters, with electrical band spread, and 
gives 25 to 70 DB gain on all bands. The 
visual frequency monitor insures precise fre¬ 
quency measurement on the amateur bonds. 
Browning Laboratories Incorporated, Win¬ 
chester, Massachusetts. — Gratis. 


Statistics of lUawAYS of Class I, is a 
12 sheet folded bulletin based on the 
official summaries of the Interstate Com¬ 
merce Commission from 1926 to 1938. It 
covers—^among other phases—^investment 
and income, fixed charges and dividends, 
traffic averages, equipment and service, 
taxes, and so on. Association of Ameriem 
Railways, Bureau of Railway Economics, 
Washington, D. C.—Gratis as long as 
limited supply lasts. 


AO People is a 26-page booklet which gives 
a comprehensive picture of the world’s 
oldest and largest optical institution and 
of the people who work for it. Wdl-illiit- 
trated, the booklet was created by American 
Optiod Company for distribution to pros¬ 
pective employees, oompsiiy visitors, edito^ 
profesoioiial men, and the general p^tc. 
Altfaougfa. die boddet con be read hi n'few 
minotea, d^e reador will nevecth«te get 


s« nemrate idra id 

opdeal ooneeim end its woikeipM;|i|(id'‘M» 
underatanding d the ieutiMth 
problems ii|ivol«ed hi the tfUUMwentm nf 
opticdequiiHiwiitofankliids. 'IWibiMildtt 
can be considered a volttabla oonuibiitkia 
to the ait of establishing cordial tdadoB- 
ships between Industry end the poblio and 
as such may well be worth studying- Ameri¬ 
can Optical Company, Southbridge, Mass. 
—Gratis. 


Lettz Booklet No. 7838 describes the Ldu 
Gnome II home projector for two by 
two-inch slides and gives complete informa¬ 
tion on the projector and accessories. 
E. Letts, Inc., 730 Fifth Avenue, New York, 
N. Yr-GratU. 


Some Ceramic Manufacturing Develop¬ 
ments OF the Western Electric Com¬ 
pany, by A. G. Johnson and L. I, Shaw, is 
a 25-page illustrated report which gives a 
general picture of the development work 
involved in the introduction of manufactur¬ 
ing processes for various ceramics as used 
in telephone apparatus. The work reported 
here should be of interest to many other 
industrial fields. Bell Telephone Labora¬ 
tories, 463 West Street, New York City ,— 
Limited free distribution. 


Blasting Ditches with Explosives is a 
62-page illustrated booklet designed to 
give its readers a working knowledge of the 
use of dynamite for this particular purpose. 
The information appliea specifically to 
drainage as required for farm land, highway 
construction, and for other purpoaet where 
economy and efficiency are necessary fea¬ 
tures. Besides the detailed instructions, 
the book describes blasting tools, acces¬ 
sories, safety rules and practices, and so on. 
A'. /. du Pont de Nemours & Company, In¬ 
corporated, Wilmington, Delaware,—Gratis, 


Alus-Chalmers Texbofe Drives and lo- 
Maintenance Motors is a 28-page ilhis- 
trated catalog that ahows various types of 
industrial drivea and gives data on how a 
drive should be selected for a particular 
purpose. It also lists various types of eleo- 
tric motors which ore particularly adaptable 
to varying operating conditione. Attis- 
Chalmers, Milwaukee, Wisconsin, — Gratit, 


Early Firs-Makinc Methods ano Devices, 
by Wsixen N. Wstson, B.S,, A.M., is sn 
interesting book of 71 pages plus on index 
which gives s running story of the whole 
history of fire-msking from the most jwimi- 
•♦ive implements of early man and more 
modern hut uncivilised rocet down to fho 
preaont day match. IllusUMted ,*nd de¬ 
scribed ore fire drills vwtious types, pdf- 
cusMon methods of stiikiiii fito, amd 
col metbodb, induding the foe tfotoit. 
Warren N. Watson, Fdlrfait, Vit^iihc— 
$I SO cloth, paper. 


Kodak Films is s S$p«go booklei onlCofok 
nQ hlms, fihnpsda, miniatiwe mi sh^ 
ilnw. Phot^sphic dnttseteristto fo* 
Urns, such os aimed, ooptipsl, 0 »d foe iHtfr 
iM deseribed, «nd foe sefodtometrio teiM 
ue e^lqtoed- etpodxl dsfon >* m 
‘Spe^MMem** section, wMdt provides <1^ 
ittfenMfom ,M to foe pfaetofraphlo 
tihysi«d'foUitMlcifsfo!s.'foe osetf ■fol'piiiM''’' 

mr. Rockamr, New Yark^S 
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Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, L.L.B., Sc.D. 

New York Bar 
Bdltor, Bolmtlfle Amerlean 


Undramatic 

A set of rulr, U not a dramatic theme 
that la subject to protection as such 
under the copyright laws. This principle 
IS illustrated by a suit for copyright infringe¬ 
ment, brought by the author of a book re¬ 
lating to sales arguments, against a promi¬ 
nent automobile manufacturer. It was 
charged by the author that the copyright 
on his book was infringed by a moving 
picture used by the automobile manufac¬ 
turer for demonstrating proper sales tech¬ 
nique to its salesmen. The portion of the 
book which was alleged to be infringed 
rontained a list of six principles or rules of 
persuasion to be followed in presenting a 
sales argument. The accused moving pic¬ 
ture film depicted three salesmen, two of 
whom expounded and demonstrated faulty 
sales arguments. The third salesman ex¬ 
pounded and illustrated the proper sales 
approach and correct sales arguments. In 
the course of his portrayal the salesman 
listed certain rules or principles to be 
followed in presenting a sales argument and 
the rules thus expounded in the moving 
pieinre were similar both in content and 
in sequence to the six rules listed in the 
book. In illustrating the proper sales ap¬ 
proach the third salesman carried out or 
followed the rules which he expounded 
It was contended by the author of the book 
that because of the listing of the rules or 
principles of salesmanship as set forth 
above and because of their portrayal in the 
manner described, the moving picture con¬ 
stituted a dramatization of the book and 
accordingly was an infringement of the 
copyright thereon. 

The Court rejected this contention, point¬ 
ing out first of all that “a set of rules is 
not a dramatic theme” and that accord¬ 
ingly the moving picture could not be oon- 
•idered a dramatization of the book. 


Seller Beware 

T he seller of a pau 
tK 


I suit for infringement of the patent he 
cannot defend on the grounds that the patent 
is invalid, in a recent suit for patent in- 
fHttgtment the inventor of a box for paper 
i^s had been an officer of the plaintiff 
iNifiOTAtion and while in its employ had 
eaaigned his patent to the corporation, 
^uhaequently, he eevered hie oonnection 
ndfh ^ plaintiff corporation end organ- 
the defendent oorporatkm fpr the pur¬ 
ee ol manufacturing and a^ng boxes 
r peper lolk Thereafter the plaintiff 
‘on aned both the Inventor and the 
t enrpontion, ehaq^ng patent in- 
npA we ol th« defenra laieed 
W idbuttOte patent VMlnvaKd. The Court 


ruled that the defense of invalidity could 
not be raised because pf the previous rela¬ 
tionship between the inventor and the 
plaintiff corporation and because of the 
intimate connection between the inventor 
and the defendant corporation. This suit 
not only expresses the established principle 
that the assignor of a patent cannot subse¬ 
quently question the validity of the patent 
in a suit brought by ihe assignee but also 
carries it one step further and holds that 
a corporation organized and controlled by 
the assignor cannot question the validity of 
the patent. 


Lacquer 

A PATENT on lacquer consisting of a 
combination of nitrocellulose and a 
particular synthetic resin was held valid 
and infringed in a recent suit for patent 
infringement which illustrates that the sub¬ 
stitution of one ingredient for another may 
amount lo invention. The particular syn¬ 
thetic resin which was mixed with the 
nitrocellulose was described in the patent 
as a solution of a glycerol ester of a resin 
and organic carboxylic acid selected from 
the group consisting of phthalic, maleic, 
fumaric, malic, and succinic acids. The 
Court found that prior to the patent in suit 
lacquers had been made by mixing nitro¬ 
cellulose with other types of resin. The 
Court also found that the particular resin 
described above was known and had been 
used for other purposes prior to the patent 
in suit. It was argued by the defendant 
that the mere substitution of one resin for 
another did not amount to invention but 
was within the range of rouline laboratory 
work and represented mere mechanical 
skill. On the basis of the evidence intro¬ 
duced in the case, however, the Court con¬ 
cluded that the results obtainable by mixing 
resins with nitrocellulose could not be pre¬ 
dicted, that the production of the lacquer 
covered by the patent in suit resulted from 
eontiderable experiment, and that the 
lacquer was superior to the lacquers of 
the prior art. Aa a result the Court held 
the patent to be valid. 


Weather Stripmnc 

A PATENT for an all-metal weather 
stripping whidi ia applied to the 
window without the use of nails, screws, 
or other extraneous fastening means was 
held to be valid and infringed in a recent 
suit before the federal courts. Hie patent 
in suit disclosed a weather stripping formed 
of a unitary metal clamping portion adapt¬ 
ed to clamp to diher the saA or the frame 
and a tedlient metal^eather cloaing atrip 
attached to the claiWHie de¬ 
fendant oMauiaotdif a weather 


stripping having a metal damping portion 
and a resilient weather closing strip. How¬ 
ever, the defendant's weather stripping dif¬ 
fered from the weather stripping shown in 
the patent in several respects and it was con¬ 
tended by the defendant that because of 
these differences his stripping did not in¬ 
fringe the patent. Thus, in the stripping 
shown in the patent the clamp was formed 
with an arcuate hooked portion which was 
not embodied in the defendant’s structure. 
The Court found that plaintiff’s weather 
stripping was new and represented a sub¬ 
stantial advance in the art. As a result 
it concluded that the differences referred 
to by the defendant were not important and 
did not avoid infringment. 


Outsmarted 

A RECENT case in the New York State 
Supreme Court involved a rather 
novel application of the so-called Fair Trade 
Act. The Fair Trade Act which has been 
passed in substanliallv the same form in 
most of the stales of the Union permits a 
manufacturer to enter into contracts with 
his customers, fixing the retail prices at 
which they may sell commodities bearing 
his trade mark, name, or brand and providea 
that knowingly selling commodities beneath 
the price thus fixed conslUutca unfair com¬ 
petition. 

In the case in question a silk manufacturer 
entered into a contrarl with a dress manii- 
faciurer confining the sale of silk bearing 
the trade mark “Pussv Willow” in the 
cutting trade lo the dress manufacturer who 
in turn agreed that the retail price of the 
dresses made from the “Pussy Willow” 
fabric should not be less than $12.95. A 
prominent New York department store 
attempted to purchase dresses made from 
the “Pussy Willow” fabric from the dress 
manufacturer but since the department store 
would not agree to refrain from selling the 
dresses for less than $12.95 each, the dress 
manufacturer refused to sell the dresses 
to the department store. Thereafter, the 
department store obtained dresses from 
another and unauthorized source but which 
were nevertheless manufactured from gen¬ 
uine “Pussy Willow” fabric and they pro¬ 
ceeded lo sell the dresses for less than 
$12 95 each. The silk and dress manufac¬ 
turers then sought to obtain an injunction 
against the department store on the grounds 
that the sale of the dresses for less than 
$12.95 each was in violation of the j^air 
Trade Act and constituted unfair competi- 

The Court refused to grant the injunction, 
pointing out that the dress was manufac¬ 
tured by some other source and was not 
a product of the dress manufacturer nor did 
it hear his trade mark, name, or brand. 
The Court also pointed out that, while the 
silk was undoubtedly the product of the 
silk manufacturer, the dress did not consti¬ 
tute a “commodity” produced or owned by 
the silk manufacturer. The Court, conclud¬ 
ing that every act of “outsmarting” does not 
constitute unfair competition, made the fol¬ 
lowing statement; 

“Obviously, the defendant outsmarted 
the plaintiffs. But the law does not essay 
to reach every case of outsmarting; nor does 
every case of ouumarting constitute unfair 
competition. I recognize the plaintiff’s 
embairassment and possible loss. But I 
am unable to perceive that the law here 
invoked affords thorn relief.” 
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